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Íà âîñòî÷íîì Ñàõàëèíñêîì øåëüôå è ñêëîíå Îõîòñêîãî ìîðÿ ïðîâåäåíû èññëåäîâàíèÿ ïîòîêîâ ïó-
çûðåé ìåòàíà èç äîííûõ îòëîæåíèé â âîäó è ÷àñòè÷íî èç âîäû â àòìîñôåðó. Îáíàðóæåíî áîëåå 500
âûõîäîâ ïóçûðåé ìåòàíà è âçàèìîñâÿçàííî ñ íèìè â âåðõíèõ ñëîÿõ äîííûõ îñàäêîâ îòêðûòî 15
ïëîùàäåé ãàçîãèäðàòîâ. Â ïðîöåññå èçó÷åíèÿ âûÿñíèëîñü, ÷òî ñ 1988 ïî 2011 ãã. îáíàðóæåíî óâå-
ëè÷åíèå êîëè÷åñòâà ïîòîêîâ ìåòàíà. Ïðè ýòîì êîíöåíòðàöèè ìåòàíà â âîäå è äîííûõ îñàäêàõ âîç-
ðàñòàþò â 1000–10000 ðàç îòíîñèòåëüíî ôîíà. Ýòî ñâÿçàíî ñ ñåéñìî-òåêòîíè÷åñêîé àêòèâèçàöèåé
çàïàäíîé ÷àñòè Òèõîîêåàíñêîãî ðåãèîíà, ÷òî ïðèâåëî è ïðîäîëæàåò ïðèâîäèòü ê óâåëè÷åíèþ êîëè-
÷åñòâà ðàçëîìîâ, ïî êîòîðûì ê ïîâåðõíîñòè ìèãðèðóåò ãàçî-ôëþäíûé ïîòîê èç íåäð. Ñ îäíîé ñòî-
ðîíû, ýòîò ãàç ñïîñîáñòâóåò ôîðìèðîâàíèþ ãàçîãèäðàòîâ â âåðõíèõ ñëîÿõ äîííûõ îñàäêîâ, ñ äðó-
ãîé – ãàç ðàñøèðÿåò òðåùèíû, ÷òî ïðèâîäèò ê ðåçêîìó ñêîëüæåíèþ áëîêîâ êîðû, ñïîñîáñòâóÿ âîç-
íèêíîâåíèþ çåìëåòðÿñåíèé. Ýòî ïîäòâåðæäàåòñÿ ñåðèåé çåìëåòðÿñåíèé â ýòîì ðåãèîíå – Íåôòå-
ãîðñêîå (1995), Óãëåãîðñêîå (2001), Õîêêàéäñêîå (2003), Íåâåëüñêîå (2007), Ôóêóñèìñêîå (2011).

Êëþ÷åâûå ñëîâà: ïîòîêè ìåòàíà, ãàçîãèäðàòû, ðàçëîìû, ñåéñìî-òåêòîíè÷åñêàÿ àêòèâèçàöèÿ, çåì-
ëåòðÿñåíèÿ, Îõîòñêîå ìîðå.

ÂÂÅÄÅÍÈÅ

Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû ãàçîãåîõè-
ìè÷åñêèõ èññëåäîâàíèé ñîòðóäíèêîâ ëàáîðàòîðèè
ãàçîãåîõèìèè ÒÎÈ ÄÂÎ ÐÀÍ ïî ðàñïðåäåëåíèþ
ïðèðîäíûõ ãàçîâ â âîäå è äîííûõ îñàäêàõ Îõîòñêîãî
ìîðÿ. Ïðèðîäíûå ãàçû (ìåòàí, òÿæåëûå óãëåâîäîðî-
äû, óãëåêèñëûé ãàç, âîäîðîä, ãåëèé, ðàäîí) èñïîëüçó-
þòñÿ êàê èíäèêàòîðû äëÿ: 1) ïîèñêà ìåñòîðîæäåíèé
íåôòè è ãàçà â ìîðÿõ è íà ñóøå, 2) êàðòèðîâàíèÿ çîí
ðàçëîìîâ â ìîðÿõ è íà ñóøå è âûÿâëåíèÿ èõ ãëóáèí-
íîñòè è ñåéñìî-òåêòîíè÷åñêîé àêòèâíîñòè, 3) ìîíè-
òîðèíãà âûäåëåíèÿ ïðèðîäíûõ ãàçîâ, êîòîðûé ïîçâî-
ëÿåò âûïîëíÿòü ïðîãíîç ñåéñìè÷åñêîé àêòèâèçàöèè
ðåãèîíà, àíàëèçèðóÿ ïîâûøåíèå êîíöåíòðàöèé ãàçîâ
è èõ ñîîòíîøåíèå; ýòè äàííûå ìîæíî èñïîëüçîâàòü
äëÿ ïðîãíîçà çåìëåòðÿñåíèé; 4) ïîèñêà â ìîðÿõ ãàçî-
ãèäðàòîâ â êîìïëåêñå ñ ãåîôèçè÷åñêèìè, ãèäðîàêóñ-
òè÷åñêèìè, áàòèìåòðè÷åñêèìè èññëåäîâàíèÿìè.

Â ïåðèîä 1984–2011 ãã. â Îõîòñêîì ìîðå âûïîë-
íåíî 27 êîìïëåêñíûõ ãåîëîãè÷åñêèõ ýêñïåäèöèé. 15
ýêñïåäèöèé áûëî âûïîëíåíî ñ èíîñòðàííûìè ó÷å-

íûìè ïî ìåæäóíàðîäíûì ïðîåêòàì ñ Ãåðìàíèåé
(ÊÎÌÅÊÑ, 1998–2004 ãã.), ñ ßïîíèåé è Êîðååé
(ÕÀÎÑ, 2003, 2005–2006 ãã. è ÑÀÕÀËÈÍ, 2007–
2012 ãã.). Â ìàðòå 1999 ã. áûëà âûïîëíåíà ìåæäóíà-
ðîäíàÿ ëåäîâàÿ ýêñïåäèöèÿ â Îõîòñêîì ìîðå ñ èñ-
ïîëüçîâàíèåì âåðòîëåòà äëÿ âûÿñíåíèÿ íàêîïëåíèÿ
ìåòàíà ïîäî ëüäîì è ïîñòóïëåíèÿ åãî ÷åðåç ëåä èç
âîäû â àòìîñôåðó.

ÌÅÒÎÄ ÈÑÑËÅÄÎÂÀÍÈÉ

Ãàçîãåîõèìè÷åñêèå ïîëÿ èçó÷àëèñü â ìîðñêèõ ýê-
ñïåäèöèÿõ â Îõîòñêîì ìîðå ñëåäóþùèìè ìåòîäàìè:

 – ñòàíäàðòíîå çîíäèðîâàíèå òåìïåðàòóðû è ñî-
ëåíîñòè (ÑÒÄ) ñ îòáîðîì ïðîá âîäû áàòîìåòðàìè íà
ðàçëè÷íûõ ãîðèçîíòàõ è èçâëå÷åíèå èç âîäû ãàçà ìå-
òîäîì Head Space è âàêóóìíîé äåãàçàöèåé;

 – îòáîð ïðîá äîííûõ îñàäêîâ ãðàâèòàöèîííîé
òðóáêîé è èçìåðåíèå â êåðíå îñàäêîâ ñîäåðæàíèÿ
ïðèðîäíûõ ãàçîâ ìåòîäîì Head Space;

 – àíàëèç ãàçà èç âîäû è äîííûõ îñàäêîâ íà õðî-
ìàòîãðàôå ñ îïðåäåëåíèåì óãëåâîäîðîäíûõ ãàçîâ:



ìåòàíà è òÿæåëûõ óãëåâîäîðîäîâ (Ñ2–Ñ5), ÑÎ2, Î2,
N2, Í2, Íå;

 – ãèäðîàêóñòè÷åñêèå íàáëþäåíèÿ;
 – ñåéñìè÷åñêîå âûñîêî÷àñòîòíîå ïðîôèëèðîâà-

íèå, “ñïàðêåð”;
 – áàòèìåòðè÷åñêàÿ ñúåìêà (ýõîëîòèðîâàíèå);
 – ñîíàðíàÿ ñúåìêà ïîâåðõíîñòè äíà.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ïî äàííûì ãàçîãåîõèìè÷åñêèõ èññëåäîâàíèé â
Îõîòñêîì ìîðå [2–5], ïåðâûé ïîòîê ïóçûðåé ìåòàíà
áûë îáíàðóæåí íàìè â 1988 ã. íà Ñàõàëèíñêîì ñåâå-
ðî-âîñòî÷íîì øåëüôå è ñêëîíå Îõîòñêîãî ìîðÿ. Ïðè
äàëüíåéøèõ èññëåäîâàíèÿõ êîëè÷åñòâî îòêðûâàåìûõ
ïîòîêîâ ãàçà (ìåòàíà) â ýòîì æå ðàéîíå ïîñòîÿííî
óâåëè÷èâàëîñü. Áîëüøèíñòâî ïîòîêîâ ìåòàíà áûëè
ïðèóðî÷åíû ê çîíå ðàçëîìà ñåâåðî-âîñòî÷íîãî ïðî-
ñòèðàíèÿ è ïåðïåíäèêóëÿðíûì ê íåìó òðåùèíàì
(ðèñ. 1). Â ðàéîíå ýòèõ ïîòîêîâ â 1991 ã. áûëè îáíà-
ðóæåíû ãàçîãèäðàòû â âåðõíåì ñëîå (1–5 ì îò ïî-
âåðõíîñòè äíà) äîííûõ îñàäêîâ. Â íàñòîÿùåå âðåìÿ
íà âîñòî÷íîì øåëüôå î. Ñàõàëèí è ñêëîíå Îõîòñêîãî
ìîðÿ îáíàðóæåíî áîëåå 500 ïîòîêîâ ïóçûðåé ìåòàíà.
Âìåñòå ñ ðîñòîì êîëè÷åñòâà ïîòîêîâ óâåëè÷èëàñü
êîíöåíòðàöèÿ ìåòàíà â ïðèäîííîé âîäå â 10–100 ðàç,
äîñòèãàÿ 2000–5000 íë/ë (ðèñ. 2 Á). Â ðåçóëüòàòå
ìíîãîëåòíèõ íàáëþäåíèé îêàçàëîñü, ÷òî óâåëè÷åíèå
êîëè÷åñòâà âûõîäîâ ìåòàíà è åãî êîíöåíòðàöèé â
âîäíîé òîëùå âçàèìîñâÿçàíû ñ ðîñòîì ìåæãîäîâîé
äèíàìèêè êîðîâîé ñåéñìè÷íîñòè Ñàõàëèíà, â ÷àñò-

Ðèñ. 1. Ðàñïðåäåëåíèå ïîòîêîâ ìåòàíà íà ñåâåðî-âîñòî÷íîì ñêëîíå î. Ñàõàëèí.
Ñëåâà – ðàéîí èññëåäîâàíèé, îòìå÷åí êâàäðàòîì. Ñïðàâà: òðåóãîëüíèêè – ìåñòà âûäåëåíèÿ ïóçûðåé ìåòàíà, êðóãè – ñòàí-
öèè èññëåäîâàíèé è èõ íîìåðà. Ïîòîêè ìåòàíà ðàñïîëîæåíû ïî ëèíèè ðàçëîìà ñåâåðî-âîñòî÷íîãî ïðîñòèðàíèÿ, íàìå÷åí-
íîãî ïóíêòèðîì, è ïîïåðå÷íûì òðåùèíàì.

íîñòè, ïî íàáëþäåíèÿì ñ 1985 ïî 2002 ãã. (ðèñ. 2 À).
Ðàñ÷åò ñäåëàí ïî 247 ýïèçîäàì çåìëåòðÿñåíèé ìàã-
íèòóäîé áîëüøå 3. Ïî 457 ýïèçîäàì çåìëåòðÿñåíèé
ïîäñ÷èòàíà âûäåëåííàÿ ýíåðãèÿ çåìëåòðÿñåíèé ñ
ìàãíèòóäîé îò 2.1 äî 6.7 [1]. Êðèâûå ðàñïðåäåëåíèÿ
ýíåðãèè çåìëåòðÿñåíèé, äèíàìèêè ñåéñìè÷íîñòè õî-
ðîøî êîððåëèðóþòñÿ ñ êðèâûìè ðàñïðåäåëåíèÿ êîëè-
÷åñòâà âûõîäîâ ïóçûðåé ìåòàíà è åãî êîíöåíòðàöèÿ-
ìè â ïðèäîííîé âîäå (ðèñ. 2 À è Á). Ýòè æå õàðàêòå-
ðèñòèêè ïîëîæèòåëüíî êîððåëèðóþòñÿ ñ ðÿäîì ýïè-
çîäîâ çåìëåòðÿñåíèé â çàïàäíîé ÷àñòè Îõîòñêîãî
ìîðÿ è åãî ïðèáðåæíîé ÷àñòè (Êóíàøèðñêîå, 1994 ã.,
Íåôòåãîðñêîå, 1995 ã., Õîêêàéäñêîå, 2003 ã., Íåâåëüñ-
êîå, 2007 ã., Ôóêóñèìñêîå, 2011 ã. è äð.).

Â ðàéîíå ïîòîêîâ ïóçûðåé ìåòàíà â äîííûõ îñàä-
êàõ Îõîòñêîãî ìîðÿ áûëè îáíàðóæåíû ãàçîãèäðàòû.
Ïîäîøâà ãàçîãèäðàòñîäåðæàùèõ îòëîæåíèé â Îõîòñ-
êîì ìîðå çàëåãàåò íà ãëóáèíå îêîëî 200–300 ì îò
ïîâåðõíîñòè äíà. Òàê êàê ïîä íåé îáû÷íî ñêàïëèâàþò-
ñÿ ñâîáîäíûå ãàçû (â îñíîâíîì ìåòàí), òî ãðàíèöà ìåæ-
äó äâóìÿ ñðåäàìè õîðîøî ïðîñëåæèâàåòñÿ â ñåéñìè-
÷åñêîì ïîëå, ïðîõîäèò ïàðàëëåëüíî ïîâåðõíîñòè äíà,
ïåðåñåêàÿ ñëîè îñàäêîâ. Ýòà ãðàíèöà íàçûâàåòñÿ
Bottom Simulating Reflector (BSR), òî åñòü, îòðàæåíèå,
ïîäîáíîå (ïàðàëëåëüíîå) äíó. Ïîòîê ïóçûðåé ãàçà (ìå-
òàíà) ñîçäàåò â äîííûõ îñàäêàõ âåðòèêàëüíûå êàíàëû
äâèæåíèÿ ãàçà ïî òðåùèíàì ê ïîâåðõíîñòè, ñ ïîòåðåé â
íèõ îòðàæåíèé (ðèñ. 3). Íàä êàíàëàìè â âîäå ïóçûðè
ìåòàíà íà ýõîãðàììå ñîçäàþò çâóêîðàññåèâàþùåå, ïî-
÷òè âåðòèêàëüíîå àíîìàëüíîå òåëî, êîòîðîå ðàñïðî-
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ñòðàíÿåòñÿ îò äíà â âîäå íà âûñîòó 300–500 ì. Íàä
íèìè â âîäå ôîðìèðóåòñÿ ïëþì ñ àíîìàëüíîé êîíöåíò-
ðàöèåé ìåòàíà â íèæíèõ ñëîÿõ âîäíûõ êîëîíîê (ðèñ. 4).
Ïðè ýòîì â âåðõíåì ñëîå îñàäêîâ â ïîòîêå ìåòàíà îáðà-
çóþòñÿ âòîðè÷íûå ãàçîãèäðàòû ìåòàíà. Â ðàéîíå âûõî-
äîâ ïóçûðåé ìåòàíà ïîâåðõíîñòü äíà íàðóøàåòñÿ, íà
äíå ôîðìèðóþòñÿ áóãîðêè è ÿìêè, êîòîðûå íàïîìèíà-
þò ñòðóêòóðû ãðÿçåâûõ âóëêàíîâ.

Â ïåðèîä ñåéñìî-òåêòîíè÷åñêîé àêòèâèçàöèè
ïîÿâëÿþòñÿ íîâûå è ïîäíîâëÿþòñÿ ñòàðûå çîíû ðàç-
ëîìîâ, ïî êîòîðûì èç íåäð ïîäíèìàåòñÿ ãàçî-ôëþèä-
íàÿ ñìåñü. Ïîïàäàÿ â âåðõíèå ñëîè ïîðîä, ãàç ðàñøè-
ðÿåòñÿ â ñâÿçè ñ óìåíüøåíèåì ãèäðîñòàòè÷åñêîãî
äàâëåíèÿ. Ñ îäíîé ñòîðîíû, îí äàâèò íà ñòåíêè òðå-
ùèí, ñ äðóãîé – ñîçäàåò âîçäóøíóþ ïîäóøêó, ïî êî-
òîðîé ïðîèñõîäèò ðåçêîå ñêîëüæåíèå áëîêîâ è, êàê
ðåçóëüòàò, äèíàìè÷åñêîå íàïðÿæåíèå çåìíîé êîðû â
ýòîì ìåñòå ðàçãðóæàåòñÿ íå ïîñòåïåííî, à ðåçêî, ñî
ñðûâîì è çåìëåòðÿñåíèåì.

ÇÀÊËÞ×ÅÍÈÅ

Îïðåäåëåíèå ãàçîâîé ñîñòàâëÿþùåé âàæíî äëÿ
èñïîëüçîâàíèÿ ãàçà êàê èíäèêàòîðà ïîèñêà ìåñòîðîæ-
äåíèé, ðàçëîìîâ, îïðåäåëåíèÿ òåêòîíè÷åñêîé àêòèâ-
íîñòè. Â òî æå âðåìÿ ãàç ÿâëÿåòñÿ ìîùíîé äâèæóùåé
ñèëîé. Ïðè ñåéñìî-òåêòîíè÷åñêîé àêòèâèçàöèè â çåì-
íîé êîðå ïîÿâëÿþòñÿ íîâûå è îáíîâëÿþòñÿ ñòàðûå
òðåùèíû, à ãàçî-ôëþèäíàÿ ñìåñü èç íåäð óñòðåìëÿåò-
ñÿ ïî íèì ê ïîâåðõíîñòè. Â ýòîì ñëó÷àå ãàç ðàñøèðÿ-
åòñÿ è ðàçäâèãàåò òðåùèíû, ñîçäàåò âîçäóøíóþ ïî-

Ðèñ. 2. Äèíàìèêà ñåéñìè÷íîñòè è âûäåëåíèÿ ìåòàíà.
À – Ìåæãîäîâîå èçìåíåíèå äèíàìèêè êîðîâîé ñåéñìè÷íîñòè
Ñàõàëèíà çà ïåðèîä 1985–2002 ãã. Âåðõíÿÿ êðèâàÿ – ðàñïðåäå-
ëåíèå âûäåëåííîé ýíåðãèè çåìëåòðÿñåíèé. Ðàñ÷åò ñäåëàí Å.À.
Áåññîíîâîé [1] ïî 457 çåìëåòðÿñåíèÿì ñ ìàãíèòóäîé îò 2.1 äî
6.7. Íèæíÿÿ êðèâàÿ ïîêàçûâàåò ïðîöåíòíîå ðàñïðåäåëåíèå
êîëè÷åñòâà çåìëåòðÿñåíèé ñ ìàãíèòóäîé áîëåå 3. Ðàñ÷åò ñäå-
ëàí Å.À. Áåññîíîâîé [1] ïî 247 ýïèçîäàì çåìëåòðÿñåíèé. ú
Á – Ðàñïðåäåëåíèå ïîòîêîâ è êîíöåíòðàöèé ìåòàíà ïî ãîäàì
èññëåäîâàíèé íà ñåâåðî-âîñòî÷íîì ñêëîíå î.Ñàõàëèí. Âåðõ-
íÿÿ êðèâàÿ (êâàäðàòû) – êîíöåíòðàöèè ìåòàíà (íë/ë) â ïðèäîí-
íîé âîäå. Íèæíÿÿ êðèâàÿ (òðåóãîëüíèêè) – êîëè÷åñòâî ïîòî-
êîâ ïóçûðåé ìåòàíà.

Ðèñ. 3. Ñåéñìè÷åñêèé ïðîôèëü íà
ñåâåðî-âîñòî÷íîì ñêëîíå î. Ñàõàëèí.
Â äîííûõ îñàäêàõ: BSR – bottom
simulating reflector – ïîäîøâà ãàçîãèäðàò-
ñîäåðæàùèõ îòëîæåíèé, WO – ñòâîëû
äðåâíèõ ïîòîêîâ ìåòàíà áåç ãàçà â íàñòîÿ-
ùåå âðåìÿ, ER – ñòâîëû ïîñòóïëåíèÿ ãàçà
(ìåòàíà) èç íåäð ê ïîâåðõíîñòè, â íàñòîÿ-
ùåå âðåìÿ àêòèâíûõ, ñ âûäåëåíèåì ïóçû-
ðåé ìåòàíà â âîäó, HAR – âûñîêîàìïëè-
òóäíûå îòðàæåíèÿ. Ãèäðîàêóñòè÷åñêàÿ õà-
ðàêòåðèñòèêà ïîòîêà ïóçûðåé ìåòàíà èç
äîííûõ îòëîæåíèé â âîäó ïîêàçàíà íà ðè-
ñóíêå âûøå ïîâåðõíîñòè äíà – F46a, F47,
F48 (íîìåðà ïîòîêîâ ìåòàíà).



89Óâåëè÷åíèå ãàçîâîé ñîñòàâëÿþùåé  è ó÷àñòèå ãàçà â âîçíèêíîâåíèè çåìëåòðÿñåíèé

äóøêó ìåæäó ñòåíêàìè òðåùèí è ïî íèì áëîêè ðåçêî
ñêîëüçÿò îòíîñèòåëüíî äðóã äðóãà. Ýòî ïðèâîäèò ê
çåìëåòðÿñåíèþ. Ïðè îòñóòñòâèè ãàçà âîçìîæíî ìåä-
ëåííîå îñëàáëåíèå äèíàìèêè âíóòðåííåãî íàïðÿæå-
íèÿ íåäð è îñëàáëåíèå íàïðÿæåíèÿ ïðîèçîéäåò áåç
çåìëåòðÿñåíèÿ.

Îòìåòèì, ÷òî Îõîòîìîðñêàÿ ïëèòà çàæàòà ìåæ-
äó Àìóðñêîé, Åâðî-Àçèàòñêîé, Ñåâåðî-Àìåðèêàíñ-
êîé, Òèõîîêåàíñêîé ïëèòàìè. Òåêòîíî-äèíàìè÷åñêàÿ
îáñòàíîâêà ýòîãî ðåãèîíà ñâÿçàíà ñ îáùèì òåêòîíè-
÷åñêèì îæèâëåíèåì ëèòîñôåðû â ïåðåõîäíîé îáëàñ-

òè îò êîíòèíåíòàëüíîé îêðàèíû Àçèè ê Òèõîìó îêåà-
íó. Ïî íàøèì íàáëþäåíèÿì çà óâåëè÷åíèåì ãàçîâîé
ñîñòàâëÿþùåé â äîííûõ îñàäêàõ è â âîäå Îõîòñêîãî
ìîðÿ, ñåéñìî-òåêòîíè÷åñêàÿ àêòèâèçàöèÿ ðåãèîíà íà-
÷àëàñü ñ 1988 ã. Ýòî ïðèâåëî ê àêòèâèçàöèè ðàçëîìîâ
çåìíîé êîðû, ïîñòóïëåíèþ èç íåäð ãàçà è çåìëåòðÿ-
ñåíèÿì. Â íàñòîÿùåå âðåìÿ ñåéñìî-òåêòîíè÷åñêàÿ
àêòèâèçàöèÿ çîíû ïåðåõîäà àçèàòñêîé ÷àñòè êîíòè-
íåíòà ê Òèõîìó îêåàíó ïðîäîëæàåòñÿ.
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A.I. Obzhirov

Gas component increase during seismo-tectonics and the role of gas in earthquake origination
(Okhotsk Sea)

Since 1984 Laboratory of Gas Geochemistry POI FEB RAS has studied fluxes of methane bubbles from
bottom sediments to water and partially from water to atmosphere in the eastern Sakhalin shelf and in the slope
of the Okhotsk Sea. These investigations were thereafter carried out in many international expeditions. More
than 500 bubbles of methane fluxes have been found and 15 gas hydrate areas associated with them have been
discovered in the upper beds of the bottom sediments. From 1988 to 2011 the methane fluxes increased in
abundance, and the concentration of methane in water and bottom sediments increased 1000–10000 times
relative to the background. It is due to seismo-tectonic activation of the western Pacific region which resulted
in the increase of a number of faults. Along the faults gas fluid flows migrated to the surface from the depths.
On the one hand, the gas facilitates generation of gas hydrates in the upper beds of the bottom sediments and on
the other gas expands fissures causing a sharp sliding of the crust blocks and providing origination of earthquakes
and in some cases tsunami waves. It is confirmed by a series of the following earthquakes in the region:
Neftegorsk (1995), Uglegorsk (2001), Hokkaido (2003), Nevelsk (2007), and Fukusima (2011).

Key words: flux of methane, gas hydrates, faults, seismo-tectonic activity, earthquakes, Okhotsk Sea.


