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Þãî-Âîñòî÷íàÿ Àçèÿ ÿâëÿåòñÿ òåððèòîðèåé ñ
âûñîêîé ñåéñìè÷åñêîé àêòèâíîñòüþ, ÷òî îáóñ-
ëîâëåíî êîëëèçèîííûìè ïðîöåññàìè ìåæäó
Èíäî-Àâñòðàëèéñêîé è Åâðàçèéñêîé ïëèòàìè
âäîëü Ñóìàòðà-Àíäàìàíñêîé çîíû ñóáäóêöèè,
à òàêæå  âíóòðèïëèòíîé äåÿòåëüíîñòüþ [9]. Ðàñ-
ñìàòðèâàåìûé ðåãèîí ïðåäñòàâëÿåò ñîáîé êîëëàæ
èç êîíòèíåíòàëüíûõ áëîêîâ, âóëêàíè÷åñêèõ äóã
è ñóòóð. Êîíòèíåíòàëüíûå áëîêè – ýòî îáëîìêè
âîñòî÷íîé îêðàèíû Ãîíäâàíû, êîòîðûå ñîåäèíÿ-
ëèñü â òå÷åíèå ïîçäíåãî ïàëåîçîÿ–êàéíîçîÿ, à
íà ïðîòÿæåíèè ôàíåðîçîéñêîé ýâîëþöèè îòäå-
ëÿëèñü îò âîñòî÷íîé Ãîíäâàíû â ðåçóëüòàòå ïî-
ñëåäîâàòåëüíîãî îòêðûòèÿ è çàêðûòèÿ áàññåéíîâ
òðåõ îêåàíîâ: ïàëåî-Òåòèñà, ìåçî-Òåòèñà è íåî-Òå-
òèñà [11]. Íîâåéøàÿ òåêòîíèêà Òàèëàíäà ñâÿçàíà ñ
âçàèìîäåéñòâèåì Èíäî-Àâñòðàëèéñêîé, Åâðàçèé-
ñêèé, Ôèëèïïèíñêîé è Òèõîîêåàíñêîé ïëèò â
ñî÷åòàíèè ñ îòêðûòèåì Àíäàìàíñêîãî ìîðÿ
[7, 10]. Â ðåãèîíå âûäåëåíî 15 àêòèâíûõ ðàç-
ëîìíûõ çîí, ïî äàííûì GPS îòìå÷åíî äèôôå-
ðåíöèðîâàííîå äâèæåíèå  òåððèòîðèè Òàèëàíäà
íà âîñòîê ñî ñêîðîñòüþ 3–4 ñì/ãîä [5, 6, 8]. Èí-
òåðåñ ê ðåãèîíó âûçâàí ìîùíûì çåìëåòðÿñåíèåì ñ
ìàãíèòóäîé 6,1 ïðîèçîøåäøèì â ìàå 2012 ã. íà
ñåâåðå Òàèëàíäà  (19,703° ñ. ø. × 99,683° â. ä.).
Ýïèöåíòðû ïîäçåìíûõ òîë÷êîâ çàðåãèñòðèðîâà-
íû íà ãëóáèíå 2 (ìàãíèòóäà 6,0) è 172 êì (ìàã-
íèòóäà 6,1).

Öåëü ñòàòüè – àíàëèç ñêîðîñòíîãî ñòðîåíèÿ
ìàíòèè ïîä îáëàñòüþ 95–110° â. ä. × 15–25° ñ. ø.,
êîòîðàÿ âêëþ÷àåò Òàèëàíä è åãî îêðóæåíèå – òåð-
ðèòîðèè Ëàîñà, Ìüÿíìû è Þæíîãî Êèòàÿ (â ðà-
áîòå èñïîëüçîâàíà òåêòîíè÷åñêàÿ áëîêîâàÿ ñõåìà

Þãî-Âîñòî÷íîé Àçèè, ïðåäîñòàâëåííàÿ ïðîôåñ-
ñîðîì Cao Dinh Trieu [4] (ðèñ.1).

Ðàññìîòðåíî ðàñïðåäåëåíèå î÷àãîâ çåìëåòðÿ-
ñåíèé â  ïðåäåëàõ óêàçàííîé òåððèòîðèè ñ èñ-
ïîëüçîâàíèåì äàííûõ, ïîëó÷åííûõ èç áþëëåòå-
íåé ISC çà 1973–2014 ãã. Ïî ýòèì äàííûì â
ðåãèîíå â èçîáèëèè çàðåãèñòðèðîâàíû ñëàáûå
ñåéñìè÷åñêèå òîë÷êè ñ ìàãíèòóäîé îò 3 äî 5
(äî 2982 çåìëåòðÿñåíèé). Â ïðîñòðàíñòâåííîì ðàñ-
ïðåäåëåíèè âûäåëÿþòñÿ îáëàñòè ñêîïëåíèÿ ýïè-
öåíòðîâ ñëàáûõ çåìëåòðÿñåíèé âäîëü ãðàíèö áëî-
êîâ Ñèíîáèðìàíèÿ, Èíäî-Áèðìàíèÿ, Øàí Òõàé.
Àíàëèç ýïèöåíòðîâ ñèëüíûõ çåìëåòðÿñåíèé ñ ìàã-
íèòóäîé áîëåå 6,0 ïîêàçûâàåò, ÷òî îäíà ÷àñòü çåì-
ëåòðÿñåíèé ñîñðåäîòî÷åíà âäîëü âîñòî÷íîé ãðàíè-
öû áëîêà Øàí Òõàé è îáðàçóåò ëèíåéíî
âûòÿíóòóþ çîíó, äðóãàÿ ÷àñòü – â ðàéîíå ïëàòî
Øàí è â ñåâåðíîì ðàéîíå Òàèëàíäà.

Áîëüøèíñòâî ãëóáîêîôîêóñíûõ çåìëåòðÿñåíèé
íàáëþäàåòñÿ â ðàéîíå áëîêà Êîðàò è ïî ãðàíèöàì
áëîêà Ñèíîáèðìàíèÿ. Â ðàçíûõ ÷àñòÿõ èññëåäóå-
ìîãî ðåãèîíà èìåþòñÿ ðàçëè÷íûå èñòî÷íèêè ñî-
âðåìåííîé àêòèâíîñòè – ïðîöåññû ñóáäóêöèè è
êîëëèçèè, âûçûâàþùèå ðàçäðîáëåíèå è ñìåùåíèå
áëîêîâ, è âíóòðåííÿÿ òåêòîíè÷åñêàÿ íåñòàáèëü-
íîñòü. Ê íàñòîÿùåìó âðåìåíè ïîëó÷åííûå äàí-
íûå ñâèäåòåëüñòâóþò î íàëè÷èè ñâÿçè ìåæäó
ñåéñìè÷íîñòüþ ðåãèîíà è îñîáåííîñòüþ åãî ãëó-
áèííîãî ñêîðîñòíîãî ñòðîåíèÿ.

 Ñåéñìè÷åñêèå âîëíû, âîçáóæäàåìûå çåìëå-
òðÿñåíèÿìè, äî ñèõ ïîð ÿâëÿþòñÿ ãëàâíûì ñðåä-
ñòâîì ïîëó÷åíèÿ èíôîðìàöèè î ñòðîåíèè çåìíûõ
íåäð, íåäîñòóïíîì äëÿ ïðÿìîãî èçó÷åíèÿ, îò êîðû
äî âíóòðåííåãî ÿäðà Çåìëè. Îáùàÿ òåíäåíöèÿ

ÓÄÊ 550.334

ÑÂßÇÜ ÑÊÎÐÎÑÒÍÎÃÎ ÑÒÐÎÅÍÈß ÌÀÍÒÈÈ ÏÎÄ ÒÀÈËÀÍÄÎÌ

È ÅÃÎ ÎÊÐÓÆÅÍÈÅÌ Ñ ÑÅÉÑÌÈ×ÍÎÑÒÜÞ ÐÅÃÈÎÍÀ

Ë.Í. Çàåö, È.Â. Áóãàåíêî, Ò.À. Öâåòêîâà

Èíñòèòóò ãåîôèçèêè èì. Ñ.È. Ñóááîòèíà ÍÀÍ Óêðàèíû, ïðîñï. Àêàä. Ïàëëàäèíà, 32, Êèåâ, 03680, Óêðàèíà,
e-mail: larysa_zaiets@ukr.net, igor_bugaenko@ukr.net, tsvet@igph.kiev.ua

Â ðåçóëüòàòå ïðèìåíåíèÿ ìåòîäà òåéëîðîâîãî ïðèáëèæåíèÿ ðåøåíèÿ çàäà÷è ñåéñìè÷åñêîé òîìîãðàôèè âðåìåí
ïðèõîäà Ð-âîëí, ïðåäëîæåííîãî Â.Ñ. Ãåéêî, ïîñòðîåíà òðåõìåðíàÿ Ð-ñêîðîñòíàÿ ìîäåëü ìàíòèè Þãî-Âîñòî÷-
íîé Àçèè. Ðàññìîòðåíî ñêîðîñòíîå ñòðîåíèå ìàíòèè ïîä Òàèëàíäîì è åãî îêðóæåíèåì ñ öåëüþ âûÿâëåíèÿ
âîçìîæíûõ ïðåäïîñûëîê â åå ãëóáèííîì ñòðîåíèè ïðîÿâëåíèÿ â äàííîì ðåãèîíå çåìëåòðÿñåíèé. Äëÿ îáëàñòåé,
êîòîðûå õàðàêòåðèçóþòñÿ ïîâûøåííîé ñåéñìè÷íîñòüþ, âûÿâëåíû îáùèå ÷åðòû ñêîðîñòíîãî ñòðîåíèÿ ìàí-
òèè – ìàíòèéíûå ñêîðîñòíûå êîëîíêè îòâå÷àþò âîñõîäÿùèì ïîòîêàì ñâåðõãëóáèííûõ ôëþèäîâ, ðàñïðîñòðà-
íåíèå íèçêîñêîðîñòíûõ ñëîåâ èç íèæíåé ìàíòèè (2600 êì) è íàêëîííûõ âûñîêîñêîðîñòíûõ ñëîåâ â âåðõíåé è
íèæíåé ìàíòèè. Êðîìå òðàäèöèîííîãî ïðåäñòàâëåíèÿ ãðàäèåíòíîé ñðåäû â äîëãîòíûõ è øèðîòíûõ ñå÷åíèÿõ
èçó÷åíî ïîâåäåíèå ãðàäèåíòîâ ñêîðîñòåé ïî ãëóáèíå. Ïî ââåäåííûì ãðàäèåíòàì ñêîðîñòè ïîëó÷åíû ñåéñìè-
÷åñêèå ãðàíèöû âòîðîãî ðîäà, ÷òî ïîçâîëèëî óòî÷íèòü õàðàêòåðèñòèêó ñðåäû, ïðåäñòàâëÿåìóþ â âèäå èçîëèíèé
íåâÿçîê ñêîðîñòè îòíîñèòåëüíî ðåôåðåíòíîé ìîäåëè.

Êëþ÷åâûå ñëîâà: ìàíòèÿ, ñêîðîñòíîå ñòðîåíèå, çåìëÿòðåñåíèå, Òàèëàíä.
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äàëüíåéøåãî ðàçâèòèÿ ñåéñìè÷åñêèõ ìåòîäîâ ñâÿ-
çûâàåòñÿ â ïåðâóþ î÷åðåäü ñ âîçðàñòàþùèìè òðå-
áîâàíèÿìè âñå áîëüøåé äîñòîâåðíîñòè è äåòàëü-
íîñòè ïîëó÷àåìîé èíôîðìàöèè.

Ìåòîä òåéëîðîâîãî ïðèáëèæåíèÿ, ðàçðàáîòàí-
íûé Â.Ñ. Ãåéêî äëÿ ïîñòðîåíèÿ Ð-ñêîðîñòíîé ìî-
äåëè ìàíòèè, ïîçâîëèë ïîëó÷èòü ìîäåëü, íå çàâè-
ñÿùóþ îò ðåôåðåíòíîé ìîäåëè, è äàåò ðåøåíèå â
ñêîðîñòÿõ.  Â êà÷åñòâå èñõîäíûõ äàííûõ ïðèíèìà-
ëèñü âðåìåíà ïðèõîäà ïåðâûõ âñòóïëåíèé Ð-âîëí
íà ñòàíöèè, ïðåäñòàâëåííûå â áþëëåòåíÿõ ISC
íà÷èíàÿ ñ 1964 ã. Äëÿ ïîñòðîåíèÿ ìîäåëè èñïîëü-
çîâàëèñü  ñîáûòèÿ ñ òàêèìè õàðàêòåðèñòèêàìè:
êîëè÷åñòâî ñòàíöèé, èõ çàðåãèñòðèðîâàâøèõ, 300;
ãëóáèíà ãèïîöåíòðà ≤ 50 êì; ìàãíèòóäà ñîáûòèÿ
M ≥ 4,0. Îáùåå ÷èñëî ñòàíöèé, èñïîëüçîâàííûõ â
ðàáîòå, ïðåâûøàåò 2000. Ìàíòèÿ îñâåùàåòñÿ â
äèàïàçîíå ýïèöåíòðàëüíûõ ðàññòîÿíèé 0–104°.
Â ðåçóëüòàòå ïîñòðîåíî îáîáùåííîå ïîëå âðåìåí
ïðèõîäà P-âîëí â ôîðìàòå ñðåäíåé òî÷êè, ïîëó-
÷åíû 110 ãîäîãðàôîâ – ñå÷åíèé ïðåëîìëåííûõ
âîëí. Ìàêñèìàëüíîå ÷èñëî ñåéñìè÷åñêèõ ëó÷åé
ñîñòàâëÿåò 64 797, ìèíèìàëüíîå – 2830. Â ñòàòüå
[1] äëÿ àíàëèçà òî÷íîñòè ïîëó÷åííîãî ìåòîäîì
òåéëîðîâîãî ïðèáëèæåíèÿ îáðàùåíèÿ ïðèâåäåí
òåñòîâûé ïðèìåð. Ðåøåíèå ïðåäñòàâëåíî â âèäå
ãîðèçîíòàëüíûõ è âåðòèêàëüíûõ ñå÷åíèé, øàã ïî
èçîëèíèÿì ñêîðîñòè âûáðàí, èñõîäÿ èç òî÷íîñòè
îáðàùåíèÿ ñå÷åíèé (0,015 êì/ñ), – 0,025 êì/ñ.
Ðàçðåøàþùàÿ ñïîñîáíîñòü ìåòîäà 0,5° × 0,5° × h
(h – äî 1000 êì) è 1° × 1° × h (h – îò 1000 äî
2900 êì). Ñ öåëüþ âèçóàëèçàöèè ðåçóëüòàòîâ èñ-
ïîëüçîâàëàñü îáîáùåííàÿ ñðåäíÿÿ ñêîðîñòü äëÿ
ìàíòèè ïîä òåððèòîðèåé Åâðàçèè è åå îêðóæåíè-
åì. Âåðòèêàëüíûå ñå÷åíèÿ ïðåäñòàâëåíû â íåâÿç-

êàõ ñêîðîñòè îòíîñèòåëüíî ïîëó÷åííîé äëÿ ìàí-
òèè ïîä òåððèòîðèåé Åâðàçèè îáîáùåííîé ìîäå-
ëè ñêîðîñòü–ãëóáèíà. Îòíîñèòåëüíî ýòîé æå ìî-
äåëè ñêîðîñòè íà âåðòèêàëüíûõ ñå÷åíèÿõ
âûäåëåíû îáëàñòè ïîâûøåííûõ è ïîíèæåííûõ
ñêîðîñòåé. Êàê  áàçîâàÿ ìîäåëü â ðàáîòå èñïîëü-
çîâàíà ìîäåëü Ïóùàðîâñêèõ.

Ïîñòðîåííàÿ ìîäåëü áûëà ñîïîñòàâëåíà ñ ðàñ-
ïðåäåëåíèåì ñèëüíûõ çåìëåòðÿñåíèé. Ãëóáîêîôî-
êóñíûå çåìëåòðÿñåíèÿ (îò 300 äî 600 êì) ñ ìàãíè-
òóäîé áîëåå 4 ñîñðåäîòî÷åíû â ïðåäåëàõ áëîêà
Êîðàò, ñåâåðíîé ÷àñòè áëîêà Èíäîêèòàé, áëîêîâ
Ñèíîáèðìàíèÿ, Èíäî-Áèðìàíèÿ è Øàí Òõàé,
ïîòîìó ïðè àíàëèçå ñêîðîñòíîãî ñòðîåíèÿ ìàíòèè
îñíîâíîå âíèìàíèå óäåëåíî èì (ðèñ. 1).

Îñîáåííîñòè ñêîðîñòíîãî ñòðîåíèÿ ìàíòèè
ïîä áëîêîì Øàí Òõàé ñâÿçàíû ñ ðàñïðîñòðàíåíè-
åì  èç íèæíåé ìàíòèè ñëîÿ ïîíèæåííûõ ñêîðîñ-
òåé îò ãëóáèíû 2600 äî 1500 êì è äàëüíåéøèì
åãî ðàñòåêàíèåì ê ñåâåðó è þãó îò áëîêà (ðèñ. 2,
94°, 96° â. ä.). Îáëàñòè ðàñòåêàíèÿ, íà÷èíàÿ ñ
96° â. ä., â âîñòî÷íîì íàïðàâëåíèè äðîáÿòñÿ íà
÷àñòè è ëîêàëèçóþòñÿ â íèçêîñêîðîñòíûå àíîìà-
ëèè íà îáùåì âûñîêîñêîðîñòíîì ôîíå. Âîñõîäÿ-
ùèå íèçêîñêîðîñòíûå ïîòîêè îêàçûâàþò âëèÿíèå
íà âñå ñêîðîñòíîå ñòðîåíèå ìàíòèè êàê â âåðòè-
êàëüíîì, òàê è â ãîðèçîíòàëüíîì íàïðàâëåíèè.
Íåïîñðåäñòâåííî íàä íèçêîñêîðîñòíûì âûõîäîì
âûäåëÿþòñÿ àíîìàëüíî ìîùíàÿ íèçêîñêîðîñòíàÿ
çîíà ðàçäåëà-1 (ìîùíîñòü äî 600 êì), ïîãðóæåí-
íàÿ â ñðåäíþþ ìàíòèþ, è âûñîêîñêîðîñòíàÿ ïå-
ðåõîäíàÿ çîíà âåðõíåé ìàíòèè (ìîùíîñòüþ äî
400 êì ïîä áëîêîì Øàí Òõàé) ñ âûïóêëûìè ââåðõ
èçîëèíèÿìè íåâÿçîê íåïîñðåäñòâåííî ïîä áëîêà-
ìè Àíäàìàí è Øàí Òõàé. Âåðõíÿÿ ìàíòèÿ ïîä
ýòèìè áëîêàìè íèçêîñêîðîñòíàÿ ñ ìèíèìàëüíîé
ìîùíîñòüþ ïîä áëîêîì Øàí Òõàé (äî 125 êì) è
âûïóêëûìè èçîëèíèÿìè íåâÿçîê. Ïîä ñìåæíûìè
áëîêàìè ìîùíîñòü âåðõíåé ìàíòèè óâåëè÷èâàåò-
ñÿ – ïîä áëîêîì Àíäàìàí äî 400 êì, ïîä Èíäî-
Áèðìàíèåé – äî 300 êì. Ïî îáå ñòîðîíû îò ìàê-
ñèìàëüíîé âûïóêëîñòè èçîëèíèé íåâÿçîê (áëîê
Øàíõàé) âûäåëÿþòñÿ íèçêîñêîðîñòíûå àíîìàëèè
ñ íåâÿçêàìè –0,125 êì/ñ ïîä áëîêîì Àíäàìàí è
–0,1 êì/ñ âîçëå ãðàíèöû ñ áëîêîì Èíäî-Áèðìà-
íèÿ.

Â òî æå âðåìÿ íà÷èíàÿ ñ 94° â. ä. íà íèæíèõ
óðîâíÿõ íèæíåé ìàíòèè (2250–2600 êì), áëîê
Ìåíòàâàé, ôîðìèðóåòñÿ íèçêîñêîðîñòíîé ñëîé,
êîòîðûé îò 100° â. ä. ðàñïðîñòðàíÿåòñÿ â ñóáâåð-
òèêàëüíîì íàïðàâëåíèè ñ þãà íà ñåâåð. ×àñòü ýòî-
ãî ñëîÿ äîõîäèò äî áëîêîâ Êîðàò, Ñèíîáèðìàíèÿ
(ðèñ. 2, 100°, 101° â. ä.) è Èíäîêèòàé (ðèñ. 2,
104° â. ä.), ãäå äîñòèãàåò ãëóáèíû 850 êì. Ñ ïðî-
òèâîïîëîæíîé ñòîðîíû (áëîêè Øàí Òõàé, Ñèíî-
áèðìàíèÿ è Êîðàò) íà ãëóáèíàõ 2100–2500 êì
ôîðìèðóåòñÿ íèçêîñêîðîñòíîé ñëîé, îí ïîäíèìà-
åòñÿ â þæíîì íàïðàâëåíèè, ãäå ñîåäèíÿåòñÿ ñî

Ðèñ. 1. Òåêòîíè÷åñêàÿ áëîêîâàÿ ñõåìà Þãî-Âîñòî÷íîé Àçèè
(ïî Cao Dinh Trieu, 2010). Ñåðûì òîíîì âûäåëåíà èçó÷àå-
ìàÿ îáëàñòü

Fig. 1. Tectonic bloc scheme of Southeast Asia (by Cao Dinh
Trieu, 2010). Grey highlighted study area
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âñòðå÷íûì ñëîåì ïîä áëîêîì Ïàòòàíè, îáðàçóÿ
óòîëùåííûé íèçêîñêîðîñòíîé ñëîé ìîùíîñòüþ äî
650 êì. Íàêëîííûé íèçêîñêîðîñòíîé ñëîé, ïîä-
íèìàþùèéñÿ ñ ãëóáèíû 2600 êì îò áëîêà Êîêîñ,
íà ãëóáèíå 600 êì äîñòèãàåò ãðàíèöû ìåæäó áëî-
êàìè Èíäîêèòàé è Þæíûé Êèòàé. Âîñõîäÿùèå
íèçêîñêîðîñòíûå ñëîè ñ ñåâåðà è þãà ôîðìèðóþò
ïîä áëîêîì Ïàòòàíè ñêîðîñòíóþ ìàíòèéíóþ êî-

ëîíêó, êîòîðàÿ ñîîòâåòñòâóåò ñâåðõãëóáèííîìó
ôëþèäíîìó ïðîöåññó è õàðàêòåðèçóåòñÿ ÷åðåäî-
âàíèåì âûñîêî- è íèçêîñêîðîñòíûõ àíîìàëèé.
Âîñõîäÿùåìó íèçêîñêîðîñòíîìó ïîòîêó ñîïóòñòâó-
åò âûñîêîñêîðîñòíîé ïîãðóæàþùèéñÿ íàêëîííûé
ñëîé ñî ñòîðîíû áëîêîâ Èíäîêèòàé è Ñèíîáèðìà-
íèÿ, åãî îêîí÷àíèå ôîðìèðóåò âûñîêîñêîðîñòíóþ
àíîìàëèþ â ìàíòèéíîé êîëîíêå ïîä áëîêîì Ïàò-

Ðèñ. 2. Äîëãîòíûå ñå÷åíèÿ 94° (à), 96° (á), 99° (â), 100° (ã), 101° (ä), 104° (å) òðåõìåðíîé ìîäåëè ìàíòèè Þãî-Âîñòî÷íîé
Àçèè. Áëîêè: Àíä – Àíäàìàí, È-Á – Èíäî-Áèðìàíèÿ; È-Ê – Èíäîêèòàé, Êîð – Êîðàò, Ìàë – Ìàëàéçèÿ, Ìåíò –
Ìåíòàâàé, Ïàò – Ïàòòàíè, Ñ-Á – Ñèíîáèðìàíèÿ, Ñ Êàë – Ñåâåðíûé Êàëèìàíòàí, Ñóì – Ñóìàòðà, Ø – Øàí Òõàé

Fig. 2. Longitudinal cross section 94° (a), 96° (á), 99° (â), 100° (ã), 101° (ä), 104° (å) three-dimensional model of the mantle
Southeast Asia. Blocks: And – Andaman, I-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
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òàíè. Íàêëîííûé âûñîêîñêîðîñòíîé ñëîé áåðåò
íà÷àëî ïîä áëîêîì Ñèíîáèðìàíèÿ, ãäå åãî êðîâ-
ëÿ âûäåëÿåòñÿ íà ãëóáèíå 300 êì, ïîäîøâà –
750 êì. Îêîí÷àíèå ñëîÿ – ïîä áëîêàìè Ïàòòàíè
è Ñåâ. Êàëèìàíòàí íà ãëóáèíàõ 750–1150 êì.
Ñ ñåâåðà (áëîêè Ñèíîáèðìàíèÿ, Èíäîêèòàé, Þæ-
íûé Êèòàé) â âûñîêîñêîðîñòíîé ñëîé íà ãëóáèíå
650 êì âíåäðÿåòñÿ íèçêîñêîðîñòíîé ñëîé.

Òàêèì îáðàçîì, â íèæíåé ìàíòèè äâà âñòðå÷-
íûõ íèçêîñêîðîñòíûõ ïîòîêà ïðîíèçûâàþò çàïàä-
íóþ ÷àñòü Þãî-Âîñòî÷íîé Àçèè. Ïåðâûé ïîòîê
íàáëþäàåòñÿ ñî ñòîðîíû áëîêà Ñèíîáèðìàíèÿ, îí
ïîäíèìàåòñÿ ñ ãëóáèíû 2500–2600 êì äî 1300 êì
ïîä áëîêîì Ïàòòàíè, ãäå ó÷àñòâóåò â ôîðìèðîâà-
íèè ñêîðîñòíîé ìàíòèéíîé êîëîíêè. Âòîðîé ïî-
òîê, ðàñïðîñòðàíÿåòñÿ â ñåâåðíîì íàïðàâëåíèè îò
áëîêîâ Ìåíòàâàé è Êîêîñ è ïðèíèìàåò ó÷àñòèå â
ôîðìèðîâàíèè ìàíòèéíîé êîëîíêè ïîä áëîêîì
Ïàòòàíè. Âñÿ ðàññìîòðåííàÿ îáëàñòü íàõîäèòñÿ
ïîä âëèÿíèåì âîñõîäÿùèõ íèçêîñêîðîñòíûõ ïî-
òîêîâ, ðàñïðîñòðàíÿþùèõñÿ íàâñòðå÷ó äðóã ê äðó-
ãó. Îíè ñîïðîâîæäàþòñÿ âûñîêîñêîðîñòíûìè íà-
êëîííûìè ñëîÿìè, ïîãðóæàþùèìèñÿ îò âåðõíåé
ìàíòèè äî ïåðåõîäíîé çîíû âåðõíåé ìàíòèè è îò
ïåðåõîäíîé çîíû â ñðåäíþþ ìàíòèþ.

Ïðåäñòàâëÿåò èíòåðåñ ñêîðîñòíîå ñòðîåíèå
ìàíòèè ïîä áëîêîì Èíäî-Áèðìàíèÿ (ðèñ. 3, 21°,
22° ñ. ø.), ïîñêîëüêó îáëàñòü õàðàêòåðèçóåòñÿ ïî-

âûøåííîé ñåéñìè÷íîñòüþ, ïðèóðî÷åííîé ê ãðà-
íèöàì áëîêà, ê êîíòàêòàì âûñîêî- è íèçêîñêîðî-
ñòíûõ îáëàñòåé. Òàê, â âåðõíåé ìàíòèè ïîä Èíäî-
Áèðìàíèåé ñ ñåâåðà, ñîãëàñíî ìîäåëè, íàêëîííûé
âûñîêîñêîðîñòíîé ñëîé ïîãðóæàåòñÿ â ïåðåõîäíóþ
çîíó âåðõíåé ìàíòèè, ðàçðûâàåò çîíó ðàçäåëà-1 è
ïîãðóæàåòñÿ â ñðåäíþþ ìàíòèþ. Âñÿ îáëàñòü ìàí-
òèè ïîä Èíäî-Áèðìàíèåé õàðàêòåðèçóåòñÿ ïîâû-
øåííîé ðàññëîåííîñòüþ – ñêîðîñòíàÿ ìàíòèéíàÿ
êîëîíêà âûäåëÿåòñÿ â âèäå ÷åðåäîâàíèÿ âûñîêî-
è íèçêîñêîðîñòíûõ àíîìàëèé.

Â ïðåäåëàõ áëîêà Êîðàò (ñì. ðèñ. 2, 99°,
100° â. ä.) âûäåëÿåòñÿ íàèáîëüøåå êîëè÷åñòâî ãëó-
áîêîôîêóñíûõ çåìëåòðÿñåíèé. Ïî âñåé ãëóáèíå
âåðõíåé ìàíòèè ïîä áëîêîì ìàíòèéíàÿ êîëîíêà
õàðàêòåðèçèðóåòñÿ ìàêñèìàëüíûìè íèçêîñêîðîñò-
íûìè àíîìàëèÿìè íà ãëóáèíàõ 525–600 êì è 600–
700 êì (íåâÿçêà – 0,175 êì/ñ). Íà÷èíàÿ ñ 98° â. ä.
â âîñòî÷íîì íàïðàâëåíèè ìîùíîñòü íèçêîñêîðîñò-
íîé ìàíòèè ïîñòåïåííî óâåëè÷èâàåòñÿ äî 350–
400 êì (â ðàéîíå 96–97° â. ä. – 200–225 êì), íà
ãëóáèíå 600 êì íàáëþäàåòñÿ íèçêîñêîðîñòíàÿ àíî-
ìàëèÿ –0,15 êì/ñ. Ïîä áëîêîì Êîðàò ïðîõîäèò
ïîãðóæàþùèéñÿ âûñîêîñêîðîñòíîé ñëîé, áåðóùèé
íà÷àëî ïîä áëîêàìè Ñèíîáèðìàíèÿ è Èíäîêèòàé
(ãëóáèíà 300 êì), îí èìååò ìîùíîñòü äî 600 êì
(ãëóáèíû 500–1100 êì). ×àñòü ñëîÿ ïîãðóæàåòñÿ
â ñðåäíþþ ìàíòèþ ïîä ãðàíèöåé ìåæäó áëîêàìè
Êîðàò è Ñèíîáèðìàíèÿ. Íàä âûõîäîì ïîíèæåí-
íûõ ñêîðîñòåé îòìå÷àåòñÿ àíîìàëüíî ïîâûøåííàÿ
ìîùíîñòü âûñîêîñêîðîñòíîé ïåðåõîäíîé çîíû
âåðõíåé ìàíòèè, ïîä áëîêîì Ñèíîáèðìàíèÿ – âû-
ïóêëîñòü èçîëèíèé íåâÿçîê ñêîðîñòè, à òàêæå ïî-
äîøâû âåðõíåé ìàíòèè. Íà÷èíàÿ ñ 101° â. ä. ïëþ-
ìîâûé ñòâîë (âûõîä ïîíèæåííûõ ñêîðîñòåé)
ëîêàëèçóåòñÿ â îòäåëüíóþ àíîìàëèþ, âõîäÿùóþ â
ìàíòèéíóþ êîëîíêó è âûäåëåííóþ íà ãðàíèöå
ìåæäó áëîêàìè Êîðàò è Ñèíîáèðìàíèÿ, Èíäîêè-
òàé è Ñèíîáèðìàíèÿ (ñì. ðèñ. 2, 101° â. ä.).

Òàêèì îáðàçîì, îòìåòèì îáùèå ÷åðòû ñêî-
ðîñòíîãî ñòðîåíèÿ ïîä ðàññìîòðåííûìè áëîêàìè:
- íàáëþäàþòñÿ âûõîäû ïîíèæåííûõ ñêîðîñòåé

èç íèæíåé ìàíòèè (2600 êì) – áëîêè Êîðàò,
Ñèíîáèðìàíèÿ (99° â. ä.), Øàí Òõàé, Èíäî-
Áèðìàíèÿ (94–95° â. ä.);

- âûäåëÿþòñÿ ìàíòèéíûå ñêîðîñòíûå êîëîíêè –
ïðîÿâëåíèå ñâåðõãëóáèííûõ ôëþèäíûõ ïðî-
öåññîâ. Ýòè çîíû ìàðêèðóþòñÿ êàê ñóáâåðòè-
êàëüíûå îáëàñòè ïîñëåäîâàòåëüíîñòåé âûñîêî-
è íèçêîñêîðîñòíûõ àíîìàëèé – ðåçóëüòàò
ôëþèäíîãî ïðîöåññà â íåîäíîðîäíîé ñêîðîñò-
íîé ñðåäå (áëîêè Øàí Òõàé, Èíäî-Áèðìàíèÿ
(92° â. ä.), Ñèíîáèðìàíèÿ (96° â. ä.), Êîðàò
(98° â. ä.));

- õàðàêòåðíî ðàñïðîñòðàíåíèå íàêëîííûõ âûñî-
êîñêîðîñòíûõ ñëîåâ â âåðõíåé ìàíòèè, ñî ñòî-
ðîíû áëîêà Èíäî-Áèðìàíèÿ ïîä áëîêîì Øàí
Òõàé íàêëîííûé ñëîé ïîãðóæàåòñÿ â ïåðåõîä-

Ðèñ. 3. Øèðîòíûå ñå÷åíèÿ 21° (à), 22° (á). Ñòðóêòóðû: È-Á –
Èíäî-Áèðìàíèÿ, È-Ê – Èíäîêèòàé, Ì – Ìàíèëà, Ñ-Á –
Ñèíîáèðìàíèÿ, Þ-Ê – Þæíûé Êèòàé, Ôëï ïë – Ôè-
ëèïïèíñêàÿ ïëèòà

Fig. 3. Latitudinal cross section 21° (a), 22° (á). Structure: I-B –
Indobirmaniya, I-C – Indochina, M – Manila, S-B –
Sinobirmaniya, S-C – Southern China, Phil – Philippine Plate
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íóþ çîíó âåðõíåé ìàíòèè, ñî ñòîðîíû Ñèíî-
áèðìàíèè ïîä áëîêîì Êîðàò – ñ ïåðåõîäíîé
çîíû âåðõíåé ìàíòèè â ñðåäíþþ;

- íàáëþäàþòñÿ âûïóêëàÿ ïîâåðõíîñòü êðîâëè
ïåðåõîäíîé çîíû âåðõíåé ìàíòèè – Ñèíî-
áèðìàíèÿ (99° â. ä.), Øàí Òõàé, Êîðàò
(97° â. ä.).
Òðàäèöèîííî ïðåäñòàâëåíèå ãðàäèåíòíîé ñðå-

äû ïðåäïîëàãàåòñÿ â äîëãîòíûõ è øèðîòíûõ ñå÷å-
íèÿõ, ðàññìîòðåííûõ âûøå. Ïîñêîëüêó ðåøåíèå
ïîëó÷åíî êàê òðåõìåðíàÿ ôóíêöèÿ ñêîðîñòè, áûëî
èçó÷åíî ïîâåäåíèå ãðàäèåíòîâ ñêîðîñòåé ïî ãëó-
áèíå. Êàê ñëåäóåò èç ðèñ. 4, çåìëåòðÿñåíèÿ ïðè-
âÿçàíû ê îáëàñòÿì ñãóùåíèÿ ãðàäèåíòà ñêîðîñòè,
à òàêæå ê ñòûêàì ýòèõ îáëàñòåé. Íà ãëóáèíå 75 êì
ãðàäèåíò èçìåíÿåòñÿ â ïðåäåëàõ îò –0,1 äî 0,29 ñ–1,
â ñðåäíåé ìàíòèè (1400 êì) âàðèàöèè áîëåå ñëà-
áûå – îò 0,0285 äî 0,0345 ñ–1, íà ãëóáèíå
2400 êì – 0,026 äî 0,039 ñ–1. Ìàêñèìàëüíîå èç-
ìåíåíèå ãðàäèåíòà ñêîðîñòåé ïðèõîäèòñÿ íà ïåðå-
õîäíóþ çîíó âåðõíåé ìàíòèè. Ïî ãðàäèåíòàì ñêî-
ðîñòåé è ðàñïðåäåëåíèþ çåìëåòðÿñåíèé ìîæíî
âûäåëèòü îñíîâíûå ïðîöåññû, âëèÿþùèå íà ñåéñ-

ìè÷åñêóþ àêòèâíîñòü. Íà ãëóáèíàõ 75–150 êì
îäíà ÷àñòü çåìëåòðÿñåíèé ñêîíöåíòðèðîâàíà â îá-
ëàñòè ñãóùåíèÿ ãðàäèåíòîâ è ñîîòâåòñòâóåò íà ïî-
âåðõíîñòè ãðàíèöå ìåæäó áëîêàìè Èíäî-Áèðìà-
íèÿ è Ñèíîáèðìàíèÿ. Çäåñü ìàíòèÿ èñïûòûâàåò
âëèÿíèå èíäåíòîðà (Èíäèéñêîé ïëèòû). Äðóãàÿ
÷àñòü çåìëåòðÿñåíèé ñêîíöåíòðèðîâàíà â ðàéîíå
áëîêà Êîðàò (Òàèëàíä) ìåæäó çîíàìè ñãóùåíèÿ
ãðàäèåíòîâ ñêîðîñòåé, è, âåðîÿòíî, íà ñåéñìè÷å-
ñêóþ àêòèâíîñòü âëèÿþò ïðîöåññû äåãàçàöèè, íà
÷òî óêàçûâàåò ñêîðîñòíîå ñòðîåíèå ìàíòèè ïî äàí-
íûì ñåéñìè÷åñêîé òîìîãðàôèè (ìàíòèéíûå êî-
ëîíêè).

Ïðè ââåäåíèè ãðàäèåíòîâ ñêîðîñòè ïîÿâëÿåò-
ñÿ âîçìîæíîñòü ïîëó÷èòü ñåéñìè÷åñêèå ãðàíèöû
âòîðîãî ðîäà, ÷òî ïîçâîëÿåò óòî÷íèòü õàðàêòåðèñ-
òèêó ñðåäû, ïðåäñòàâëÿåìóþ â âèäå èçîëèíèé íå-
âÿçîê ñêîðîñòè îòíîñèòåëüíî ðåôåðåíòíîé ìîäå-
ëè. Â ïðåäåëàõ âåðõíåé ìàíòèè âûäåëåíû
ñåéñìè÷åñêèå ãðàíèöû, îíè ÷åòêî ïðîÿâëÿþòñÿ
ïîä îòäåëüíûìè ñòðóêòóðàìè è õàðàêòåðèçóþòñÿ
âûñîêèìè ãðàäèåíòàìè ñêîðîñòè íà ãëóáèíàõ 100–
125, 520–550, 650–660, 1700 êì. Ìàêñèìàëüíûå

Ðèñ. 4. Ãðàäèåíòû ñêîðîñòåé íà ãëóáèíàõ 50 (à), 75 (á), 150 (â), 550 (ã), 650 (ä) è 1400 êì (å): 1 – ãèïîöåíòðû çåìëåòðÿ-
ñåíèé íà ñîîòâåòñòâóþùèõ ãëóáèíàõ; 2 – çåìëåòðÿñåíèå, ïðîèçîøåäøåå â ìàå 2014 ã. â Òàèëàíäå

Fig. 4. Velocity gradient at depths of 50 (a), 75 (á) 150 (â), 550 (ã), 650 (ä) and 1400 (e) km: 1 – earthquake hypocenters at the
corresponding depths; 2 – earthquake, which occurred in May 2014 in Thailand
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ãðàäèåíòû ñêîðîñòè íàáëþäàþòñÿ â ïåðåõîäíîé
çîíå âåðõíåé ìàíòèè ìåæäó áëîêàìè Øàí Òõàé è
Êîðàò ñ ìàêñèìàëüíûì çíà÷åíèåì 0,229 ñ–1 íà ãëó-
áèíå 675 êì. Äëÿ ýòîé îáëàñòè îòìå÷àþòñÿ ðàñ-
ñëîåííîñòü ïåðåõîäíîé çîíû âåðõíåé ìàíòèè (òðè
ãðàíèöû) è îòñóòñòâèå ãðàíèö â èíòåðâàëå ãëóáèí
50–375 êì.

Ïîä áëîêîì Êîðàò, â ðàéîíå 16–19° ñ. ø × 99–
100° â. ä., íàáëþäàåòñÿ ðàññëîåííîñòü êàê â âåðõ-
íåé ìàíòèè (ãðàíèöû íà ãëóáèíå 75 è 125 êì),

òàê è â ïåðåõîäíîé çîíå âåðõíåé ìàíòèè (450, 550
è 600 êì). Ñåéñìè÷åñêèå ãðàíèöû âòîðîãî ðîäà
ïîä÷åðêèâàþò ìàíòèéíóþ êîëîíêó, âûäåëåííóþ
ïî âåðòèêàëüíûì ñå÷åíèÿì (ðèñ. 5, 6). Òàêàÿ æå
êàðòèíà ïðîñìàòðèâàåòñÿ ïîä áëîêàìè Ñèíîáèð-
ìàíèÿ è Þæíûé Êèòàé: Ñèîíîáèðìàíèÿ – äâå
ñåéñìè÷åñêèå ãðàíèöû â ðàññëîåííîé âåðõíåé
ìàíòèè (75, 125 êì) è òðè – â åå ïåðåõîäíîé çîíå
(400, 450, 550 êì); Þæíûé Êèòàé – òðè ãðàíèöû
(75, 150, 375 êì) â âåðõíåé ìàíòèè, ÷åòûðå – â åå
ïåðåõîäíîé çîíå (400, 450, 500, 600 êì); â þæíîé
è ñåâåðíîé ÷àñòÿõ áëîêà – îäíà ãðàíèöà â ïåðå-
õîäíîé çîíå âåðõíåé ìàíòèè.

Ãðàíèöû, ñîîòâåòñòâóþùèå ñêîðîñòíûì ìàí-
òèéíûì êîëîíêàì ïîä áëîêàìè Êîðàò, Ñèíîáèð-
ìàíèÿ, âûäåëÿþòñÿ è â íèæíåé ìàíòèè. Íà
ïîâåðõíîñòè îíè ñîîòâåòñòâóþò ðàçëîìíûì çîíàì.
Äëÿ çàïàäíîé ÷àñòè áëîêîâ Øàí Òõàé è Èíäîêè-
òàé (çà èñêëþ÷åíèåì åãî ñåâåðî-çàïàäíîé ÷àñòè)
õàðàêòåðíû îäíà ñåéñìè÷åñêàÿ ãðàíèöà âòîðîãî
ðîäà â ïåðåõîäíîé çîíå âåðõíåé ìàíòèè íà ãëóáè-
íå 550–572 êì è ìàêñèìàëüíîå çíà÷åíèå ãðàäèåí-
òà –0,078 ñ–1 äëÿ ãëóáèí 1725–1750 êì, ïîä ãðà-
íèöåé ìåæäó áëîêàìè Êîðàò è Ñèíîáèðìàíèÿ –
îäíà ãðàíèöà â ïåðåõîäíîé çîíå âåðõíåé ìàíòèè
íà ãëóáèíå 475–500 êì.

Ïî ãðàäèåíòàì ñêîðîñòåé â ìàíòèè âûäåëåíà
(ðèñ. 7) òàê íàçûâàåìàÿ îáëàñòü ïðîçðà÷íîñòè.
Â íåé ãðàäèåíòû ñêîðîñòåé ìîíîòîííî âîçðàñòà-
þò íà ãëóáèíàõ 50–350 êì è ìîíîòîííî óìåíü-
øàþòñÿ íà ãëóáèíàõ 675–1125 êì. Îáëàñòü ïðî-
çðà÷íîñòè ñîâïàäàåò ñ êîëüöåâîé ñòðóêòóðîé
ñåéñìè÷íîñòè (Òàèëàíä). Ñîãëàñíî äàííûì ñåéñ-
ìè÷åñêîé òîìîãðàôèè, â ýòîé ñòðóêòóðå ïî âñåé
ãëóáèíå ìàíòèè íàáëþäàåòñÿ ÷åðåäîâàíèå âûñî-
êî- è íèçêîñêîðîñòíûõ àíîìàëèé, ÷òî ñâèäåòåëü-
ñòâóåò î íàëè÷èè â íåé ôëþèäîâ. Ñîãëàñíî [3],
âíóòðè êîëüöåâîé ñòðóêòóðû ìîæåò ïðîèñõîäèòü
ïðîöåññ ìèãðàöèè ôëþèäîâ, ñîçäàþùèé êîíöåí-
òðàöèþ íàïðÿæåíèé.

Âûâîäû. Ïîä áëîêàìè, õàðàêòåðèçóþùèìèñÿ
ïîâûøåííîé ñåéñìè÷íîñòüþ, âûäåëÿþòñÿ îáùèå
÷åðòû ñêîðîñòíîãî ñòðîåíèÿ: âûõîäû ïîíèæåí-
íûõ ñêîðîñòåé èç íèæíåé ìàíòèè (2600 êì); ïðî-
ÿâëåíèå ñâåðõãëóáèííûõ ôëþèäíûõ ïðîöåññîâ â
âèäå ñóáâåðòèêàëüíûõ îáëàñòåé ïîñëåäîâàòåëüíîñ-
òåé âûñîêî- è íèçêîñêîðîñòíûõ àíîìàëèé, îíè
ïîä÷åðêèâàþòñÿ ñåéñìè÷åñêèìè ãðàíèöàìè âòî-
ðîãî ðîäà ïî âñåé ãëóáèíå ìàíòèè; ðàñïðîñòðàíå-
íèå íàêëîííûõ âûñîêîñêîðîñòíûõ ñëîåâ â âåðõ-
íåé ìàíòèè; âûïóêëîñòü ïîâåðõíîñòè êðîâëè
ïåðåõîäíîé çîíû âåðõíåé ìàíòèè.

Êàê ïîêàçûâàþò äàííûå, ìàíòèéíûå ñêîðîñò-
íûå êîëîíêè ïðèñóùè ìàíòèè ðàññìàòðèâàåìûõ
ðàéîíîâ, õàðàêòåðèçóåìûõ ïîâûøåííîé ñåéñìè÷-
íîñòüþ. Â èõ ïðåäåëàõ íàáëþäàåòñÿ ïîâûøåííàÿ
ðàññëîåííîñòü ìàíòèè, ÷òî ïîäòâåðæäàåòñÿ ñåéñ-
ìè÷åñêèìè ãðàíèöàìè âòîðîãî ðîäà.

Ðèñ. 5. Ñêîðîñòíûå ãðàíèöû íà ãëóáèíå 75 êì: 1 – ñåéñìè-
÷åñêèå ñêîðîñòíûå ãðàíèöû âòîðîãî ðîäà, âûäåëåííûå íà
ãëóáèíå 75 êì è ñîîòâåòñòâóþùèå ôëþèäíîé êîëîíêå: à –
ïîä áëîêîì Êîðàò (øèðîòíîå ñå÷åíèå 17° ñ. ø.); á – íà
ãðàíèöå ìåæäó áëîêàìè Èíäîêèòàé è Ñèíîáèðìàíèÿ (äîë-
ãîòíîå ñå÷åíèå 102° â. ä.). Ñòðóêòóðû: È-Ê – Èíäîêèòàé,
Ñ-Á – Ñèíîáèðìàíèÿ, Ôëï ïë – Ôèëèïïèíñêàÿ ïëèòà,
Ø – Øàí Òõàé

Fig. 5. Velocity border at the depth of 75 km: 1 – seismic
velocity boundary of the second kind, selected at the depth of
75 km and the corresponding fluid column: a – under the block
of Korat (latitudinal cross section 17° N); á – 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
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Ðèñ. 6. Ãðàäèåíòû ñåéñìè÷åñêèõ ñêîðîñòåé è ñåéñìè÷åñêèå ãðàíèöû íà ãëóáèíàõ 75 (à), 450 (á) è 600 êì (â): 1 –
ñåéñìè÷åñêèå ãðàíèöû âòîðîãî ðîäà

Fig. 6. Gradients seismic velocities and seismic boundaries at depths of 75 (a) and 450 (á) and 600 km (â): 1 – seismic boundaries
second kind

Ðèñ. 7. Îáëàñòü ïðîçðà÷íîñòè â ìàíòèè, âûäåëåííàÿ ïî ãðàäèåíòàì ñêîðîñòåé: 1 – çåìëåòðÿñåíèÿ ñ ìàãíèòóäîé ≥4 íà
ãëóáèíàõ 300–600 êì; 2 – îáëàñòü, â ïðåäåëàõ êîòîðîé íà ãëóáèíàõ 75–375 êì ãðàäèåíòû ìîíîòîííî âîçðàñòàþò, à íà
ãëóáèíàõ 700–1500 êì – óìåíüøàþòñÿ; 3 – î÷àã çåìëåòðÿñåíèÿ ìàãíèòóäîé 6,0, ïðîèçîøåäøåãî 5 ìàÿ 2014 ã. â
Òàèëàíäå

Fig. 7. Area of transparency in the mantle, allocated by the velocity gradient: 1 – 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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Ïîÿâëåíèå ñåéñìè÷åñêèõ ãðàíèö, ÷åðåäîâàíèå
çîí ñ ïîâûøåííûìè è ïîíèæåííûìè çíà÷åíèÿìè
ñêîðîñòåé ðàñïðîñòðàíåíèÿ ïðîäîëüíûõ âîëí
îáúÿñíÿþòñÿ ïðîöåññàìè äåãàçàöèè, êîòîðûå, â
ñâîþ î÷åðåäü, ñóùåñòâåííî âëèÿþò íà ôîðìèðî-
âàíèå ìåãàñòðóêòóð, êîíòðîëèðóþùèõ ñåéñìè÷-
íîñòü [2]. Â ñåéñìè÷íîñòü ðåãèîíà ñâîé âêëàä ìî-
ãóò âíîñèòü íàïðÿæåíèÿ â çîíå âñòðå÷íûõ
òåïëîìàññîïîòîêîâ â ìàíòèè – ïîãðóæàþùèõñÿ
âûñîêîñêîðîñòíûõ è âîñõîäÿùèõ íèçêîñêîðîñò-
íûõ ñëîåâ â çàïàäíîé ÷àñòè Þãî-Âîñòî÷íîé Àçèè.
Ïðîöåññ ìèãðàöèè ôëþèäîâ èìååò ìåñòî è âíóò-
ðè âûäåëåííîé ïî ãðàäèåíòàì ñêîðîñòåé êîëüöå-
âîé ñòðóêòóðû, ÷òî ñîçäàåò êîíöåíòðàöèþ íàïðÿ-
æåíèé è ìîæåò áûòü îäíîé èç ïðè÷èí
çåìëåòðÿñåíèÿ, ïðîèçîøåäøåãî âåñíîé 2014 ã. â
Òàèëàíäå.
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INTERRELATION BETWEEN THE VELOCITY STRUCTURE OF THE MANTLE BENEATH THAILAND
AND ITS SURROUNDINGS AND SEISMITY OF THE REGION

L.N. Zaets, I.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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