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O razoruaparax oKpamHHbIX Mopeii BocTouHnoi A3uun:
3aKOHOMEPHOCTH IreHe3Hca U pacnpocrpanenus (0030p)
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M. B. llIaKupoeaZ 2Tuxookeanckuti uncmumym 2eozpaguu JJBO PAH, Bradusocmok,
E. B. Manvuyesa* Poccus

[TpuBeneHbI pe3ynbTaThl 000OIICHHS aBTOPCKOTO U JTUTEPATyPHOTO MaTepHralia O TEHE3UCE
U pacIpoCTpaHEHWM  Ta3orMJpaToB B  OKpPauHHbIX  MoOpsx  BocrtouHoii  Asum.
['uaparooOpasyronuii ra3 B 30He Mepexo/ia KOHTUHEHT—OKEaH, B 1I€JIOM, MIPEJCTaBIEH CMECHIO
TEPMOTEHHOW W MHUKPOOHON KOMIOHEHT C XapaKTEepPHBIM H30TOMHBIM COCTAaBOM YTriepoja
MetaHa oT —40 10 —75 %o, mpuyeM B psifie pailOHOB CYIIECTBYET BKJIaJ MarMaTOr€éHHOW W
yriiemeTaMmop(oreHHo KOMIOHEHTHI B THUIpaTOBMENIAIONMe OTI0XKeHHs. OXoToMopcKas U
SnoHoMoOpcKasi  ra3orMAPATOHOCHBIE  MPOBUHILUU  XapaKTEPU3YIOTCA  MPOSBICHUSIMU
BEPTUKAIBHOM Tra30BOMl YIJIEBOJAOPOJHONW 30HAIBHOCTU (B COOTBETCTBHM C KJIACCUYECKOU
cxeMol  HedrerazooOpa3zoBaHusl). YCTaHOBJIEHAa MHOTOSIpPyCHash ra30TUJIpaTOHOCHOCTb
OKPaWMHHBIX MOpEW CEBEpO-3alaJHOM 4YacTh THUXOro OKeaHa, KOTOpas SBJSAETCS BaKHBIM
dbakTopoM mHKIa MeTaHa W yriepona. IlpociexxuBaeTcss MpeeMCTBEHHAs TeHETUYecKas |
MPOCTPAHCTBEHHAS CBsA3b Ta30THUIPATOHOCHOCTH C HEPTETra30HOCHBIMU M YIJICHOCHBIMU
palioHamu; BaxHeWmUM ¢dakTopoM GOPMUPOBAHHUS Ta30TUIPATOB  MPEACTABISICTCS
reoJIOTHYECKOe CTPOCHUE PAOHOB MIPH OJATONPUATHBIX TEPMOOAPUUECKUX U TEOXUMHUECKUX
ycnoBusix. HeoTekToHnka ecTh BaxHEHIMi (akTOp KOHTPOJS PEITUKTOBBIX Ta30THAPATOB,
COBpPEMEHHAass TEKTOHHWKA — Ta30TuJpaToB B MPUJOHHOM HWHTEpBalie. Y3IIbl TepecedeHui
aKTUBHBIX Pa3pBIBHBIX HApYIICHHH, OCOOCHHO KOHTPOJHUPYEMbIe TIIYOMHHBIMU 30HAMU
MPOHUIIAEMOCTH W TpH ONU30CTH He(TEera3oHOCHBIX (opMalluid, SBIAIOTCS Hambosee
MEPCIEKTUBHBIMU  y4yacTKaMu ¢ (OPMUPOBAHMEM MACCHUBHBIX TEJI B Ta30THIPaTHBIX
ckorieHusax. CrenaH BBIBOJ O HEJJOCTATOUYHON U3YYEHHOCTH T'a30TUIPATOB OKPAaUHHBIX MOPEH,
9T0 TpeOyeT OpraHu3alud JOJTOBPEMEHHON MEXIYHAPOAHOW MPOrpaMMbl IO HUX
HCCIIEOBAHUIO.

KaroueBnle ciioBa
ra3oruparsl, OKpauHHBIE MOpS, 3aKOHOMEPHOCTH T'€HE3MCa M PaCHpOCTPAHCHHS,
BocTounast A3us

s yumupoeanusn: Waxupos P.b., O6xupos A.J., lllakuposa M.B. Mansuesa E.B. O razoruaparax
OKpawHHKIX Mopei BocTouHol A3un: 3aKOHOMEPHOCTH T'eHe3Kca U pacnpocTpaneHust (0030p). I eocucmemol
nepexoonwix 30n. 2019. T. 3, Ne 1. C. 65-106. doi: 10.30730/2541-8912.2019.3.1.065-106

For citation: Shakirov R.B., Obzhirov A.l., Shakirova M.V., Maltseva E.VV. About gas hydrates of East Asian
marginal seas: patterns of genesis and distribution (review). Geosystems of Transition Zones, 2019, vol. 3, no. 1,
p. 65-106. (In Russ.). doi: 10.30730/2541-8912.2019.3.1.065-106

Cnucok Jureparypsbl

1. Aonaes A.Il'., Tamu C.M., MensaukoB H.I'. YriaeHoCcHOCTh OOepeskHii U 1mebda 3amaHoro ceKTopa

Snonomopckoro pernona // 'eonozust u nonesnwle uckonaemule wienvgos Poccuu. M.: TEOC, 2002,
C. 256-260.


https://doi.org/10.30730/2541-8912.2019.3.1.065-106
http://journal.imgg.ru/web/full/f2018-4-6.pdf
https://elibrary.ru/title_about.asp?id=64191

10.
11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.
29.

Agpetiko I'.I1., I'apunienko I'.M., YUeptkoa JI.B. u ap. [logBoaHas razorujiporepMaiibHas akTUBHOCTb Ha
ceBepo-3anaaHoM ckione o. IMapamymup (Kypunsckue octposa) // Byaxanonoeus u ceticmonocus. 1984,
Ne 6. C. 66-81.

Apemes E.I'. He¢pmeeazonocnocme oxkpaunusix mopei Janvueco Bocmoka u HO2o0-Bocmounoti Azuu. M.:
Asantu, 2003. 288 c.

AcrtaxoBa H.B. Aymuecennvie 06pazosanis 6 no30HeKauH030UCKUX OMIIONCEHUSIX OKDAUHHBIX MOpell
Bocmoxa A3uu. Bnagusocrox: HanbHayka, 2007. 244 c.

bapanos b.B., Pykasumnukosa JI.[., [Tpokynun B.I'., [Jxun A.-K., Tosoposa K.A. IIpupoaa 3aMKHYTBIX
Jenpeccuii Ha BOCTOYHOM ckiloHe octpoBa Caxanut // Becmu. KPAVHL]. Hayku o 3emne. 2013. B 21,
Ne 1. C. 86-97.

Bep6a M.JL., Banos I'.U., Tuxonora .M. I'eonoro-reoxumMuueckne 1 reopu3nIecKue CBUACTEIHCTBA
MIEPCIIEKTUB HEe()TEra30HOCHOCTH IIEHTPAIBHOM U 10:HOU oOmacteit Oxotckoro mops // Hegpmezazosas
eeonocust. Teopusi u npakmuxa. 2011. T. 6, Ne 4. C. 1-12. URL.: http://www.ngtp.ru/rub/1/49_2011.pdf
(mata o6pamenus: 19.12.2018).

Becenor O.B., l'opauenko B.B., Kynenskun B.B. Tepmobapuueckue ycioBus GOpMHPOBAHUS
razoruapatoB B OxorckoM Mope // I eonoeust u nonestwie uckonaemvie Muposoeo oxeana. Kues: HAH
Yxpaunsl, 2006. Beim. 3. C. 62—-68.

T'azoeeoxumuneckoe pationuposanue u Mmunepanshvle accoyuayuu ona Oxomckoeo mops | A.W. O6xupos,
H.B. Acraxosa, M.U. Jlunkunau np. Baagusoctok: Hanpaayka, 1999. 184 c.

Teonozus u nonesnvle uckonaemovle wenvgos Poccuu: Atnac. M.: Haya. mup, 2004. 108 c.

I'mucoypr I' /1., ConoBreB B.A. Cyomapunnvie eazoguvie cuopamei. JI.: BHUWOkeanreonorus, 1994. 86 c.
I'pecoB A.U. 'eoxumuueckas knaccupukanys yriieBOJOPOAHBIX ra30B yrieHedTera30HOCHBIX OacceiiHOB
BocToka Poccun // Tuxookean. eeonocus. 2011. T. 30, Ne 2. C. 85-101. [Gresov A.l. Geochemical
classification of hydrocarbon gases of the coal basins of East Russia. Russian J. of Pacific Geology, 2011,
5(2): 164-179. https://doi.org/10.1134/s1819714011020047].

I'pecoB A.U. I'eonozo-npomviuinennas oyenka MemanopecypcHo2o NOMeHYuald u nepcneKmue
VenemMemano8020 NPOMbICIA 8 Y2ie2a30HOCHbIX baccelnax cesepo-eocmoka Poccuu: aproped. auc. ... a-pa
reoy.-MuHep. Hayk / ToMckuii nonutexH. yH-T. Tomck, 2014. 48 c.

I'penxas E.B., Ilerposckas H.A. HedrerazonocHocts XaTeIpckoro ocagouHoro baccerina (bepuaroso
mope) // I'azosas npomviuinennocmo. 2010. Boim. 654, Ne 14, C. 38-44.

I'penxas E.B., nbes A 4., 'aubunenko I'.C. Veresooopoonuviii nomenyuan ocadouno-nopooHvix
baccetinos Oxomckozo mops. FOxHo-CaxanuHck, 1992. 44 c.

I'peuxas E.B., Kpanusenuesa B.B., Ceprees K.®. YrneBoaopoaHbiil mOTEHIIMANT OCAA0YHBIX OTI0KEHUN
Tomeirnackoro 6acceiina (Kamuatka) // JJoxn. AH. 2008. T. 420, Ne 6. C. 796—798.

Edpemona A.I'. Turrsl razonpousBoasmux oTioxenut // I eonozus negpmu u 2aza. 1979. Ne 2. C. 50-54.
Edpemona A.T'., I'putunna H./I. ['a3oruapaTel B MOPCKUX OCAJIKaX U MpoOiIeMa UX MPAKTUIECKOTO
ucnonb3oBanus // I eonoeus negpmu u 2asa. 1981. Ne 2. C. 32-34.

3onenmaiis JL.IT., Mypamaa 1.0., bapanos b.B. u np. IlogBonHbIi ra3oBslil ICTOUHUK B OXOTCKOM MOpe
K 3amany ot octpoBa [lapamymup // Oxeanonoeus. 1987. Bein. 5. C. 795-800.

Ucromun B.A., Skymes B.C. ['azos8vie cuopamot 6 npupoounwix yciosusx. M.: Heapa, 1992. 236 c.

Kapn B.41., becconosa E.A. CelicmuunocTh paitoHoB OxoTckoro u fnoHckoro Mopeit. CTpoeHue
¢dynnamenTa gaa Oxotckoro Mopst // I'eonoeus u nonesnuvie uckonaemuie uienbgos Poccuu. M.: TEOC,
2002. C. 320-323.

Kapmtok B.B. Ananumuuecxuii 6ubauozpaghuueckutl ykazamens iumepamypuvl HO 2a306bIM 2UOPAMAM
(1983-1987 22.). M.: BHUUNI'A3, 1988. 246 c.

Kynpssuesa E.U., JIoObkoB B.A. M30TomHEI cocTaB yriaepoaa MeTaHa Kak KpUTEpUH POTHO3UPOBAHUS
UG depeHINPOBaHHBIX 3aJIeKeH yTraeBomoponoB // Tuxookean. ceonoeus. 1984. Ne 3. C. 117-120.
Kyszpmuna M.U., KanmerukoB B.I'., Kontoposuu A.D. u ap. [lepBast Haxoika ra3oruipaTtoB B 0CaI049HON
toJe o3epa batikan // [Joxn. AH. 1998. T. 362, Ne 4. C. 541-543.

Jleun A.YO., UBanoB M.B. buoceoxumuuecxuii yuxn memana 8 okeare. M.: Hayka, 2009. 576 c.

Jlenn A.1O., 'anbuenko B.®., ITokposckuii b.I'. u 1p. Mopckue kapOoHaTHBIE KOHKPELIMH KaK Pe3yIbTaT
MPOIIECCOB MUKPOOHOTO OKHUCIICHUS ra30ruapaTHOro Metana B OxotckoM mMope // I 'eoxumus. 1989. Ne 10.
C. 1396-1406.

Jlemukos E.I1., EmenbsanoBa T.A. Ctpoenue GyrnamenTa qHa OXoTckoro Mops // Ieonocus u nonestvie
uckonaemvle wenvgos Poccuu. M.: TEOC, 2002. C. 314-320.

Makxoron 10.®. O6pa3oBaHne THIPATOB B TA30HOCHOM ILTACTE B YCIOBUSX MHOTOJIETHEH MEP3IIOTHI

Il T'azoeas npomovruunennocms. 1965. Ne 5. C. 14-15.

Ha nedtsiHOM phirke mupa // bron. unocmp. kommepy. ungopmayuu. 1998. Ne 4, C. 12-13.
Hempaouyuonnwie pecypcot memana [anvrnezo Bocmoka Poccuu: pacnpedenenue, cene3uc, npomMuluiieHHoe
3HayeHue, dKono2us: Hayd.-TexH. ordeT / ucnond. llakupos P.b.; TOU JIBO PAH; cornamenne Ne 8319

ot 17 aBr. 2012 r. Bmagusoctok, 2013. Ne 01201281458. 226 c.



https://doi.org/10.1134/s1819714011020047

30.

31.

32.

33.

34.

35.

36.

37.

HuxomaeBa H.A., JlepkadeB A.H., O6xxupoB A.M. XapaktepHble 0COOSHHOCTH MPOSIBICHHM ra30B0O-
(hITIOMIHBIX SMaHAIMI Ha CEBEPO-BOCTOYHOM cKiIoHe 0-Ba Caxanmu (Oxorckoe mope) // Tuxookear.
eeonoeus. 2009. T. 28, Ne 3. C. 38-52. [Nikolaeva N.A., Derkachev A.N., Obzhirov A.l. Characteristic
features of the occurrence of gas-fluid emanations on the northeastern slope of Sakhalin Island, Sea of
Okhotsk. Russian J. of Pacific Geology, 2009, 3(3): 234-248. https://doi.org/10.1134/s181971400903004x]
Hukonos B.H. Tspkenble yriieBog0pOAbI M UX COOTHOIICHHS B razax He(TAHBIX M Ia30BbIX 3ajIeKei //
Teonocust negpmu u eaza. 1961. Ne 8. C. 12-21.

O6xupoB A.U. ['azoceoxumuneckue nojist nPUOOHHO20 cos mopel u okearnos. M.: Hayka, 1993. 139 c.
O6xupos A.U., [llakupos P.b. Kommiekcubie reonoro-reodusndeckue uccieoBaHus ra30ruapaToB B
OxotckoM Mope // ['eonocus u eeoakonozus KonmuneHmanbHulx okpaur Eepazuu. Beim. 4. I'eonocusi u
noaesnvle uckonaemvie okpaunuvix mopeu Eepasuu. M.: TEOC, 2012. C. 122-136.

O6xupoB A.1., bepaun 10.M., Bepxosckas 3.1., Koposunkas E.B., Bepemaruna O.®. OcobenHoctu
pacnpeneneHns: BHICOKOMOJIEKYIISIPHBIX YTII€BOJOPOAOB B TOHHBIX ocagkax OXOTCKOro Mopsi B paiioHe
aHOMAJIBHBIX TIOJIeH MeTaHa // [ eonoeust, 2eogpusuxa u paspabomxa Heghmsanvix 1 2a308bIX MECIMOPONCOCHULL.
2013. Ne 2. C. 7-11.

Obvacrhumenvhas 3anucka Kk mexkmonudeckou kapme Oxomomopckoeo pecuona: m-6 1: 2 500 000

/ otB. pen. H.A. Bornanos, B.E. Xaun. M.: ©JIOBM PAH, 2000. 193 c.

Omuem o HUP no meme «Ycnosusn popmuposanus u paspyuwenust 2azoeudpamos ¢ OXomckom mope, ux
MoOenuposanue U MmexHUKO-3KOHOMUYeCKoe 0O0CHOBAHUE U3BNEeUeHUs MEMAHA U3 2A302UOPATNO8Y

/ ucn. O6xupor A.U. u np.; TOU IBO PAH; 'oc. korTpakT Ne 02.515.11.5017. BnaguBocToxk, 2008.
Ne 02.515.11.5017. 135 c.

[Tanaer B.A. I'azoruapatel B MupoBom okeane // bron. MOHUII. 1987. T. 62, Ne 3. C. 66—71.

38. IHomonuk H.C., [lakupos P.b., Copounnckas A.B., O6xupoB A.M. N3ydenue cocTaBa yriaeBoI0pOIHBIX

39.

40.

41.

42.
43.

44,

45.

46.

47.

48.

49.

komroHeHToB FOxuo-Caxanuackoro u IlyrageBckoro rpszeBbix BynkanoB // Joxn. AH. 2015. T. 462, Ne 1.
C. 79-83. [Polonik N.S., Shakirov R.B., Sorochinskaya A.V., Obzhirov A.l. Studies of the composition of
hydrocarbon components of the Yuzhno-Sakhalinsk and Pugachevo mud volcanoes. Doklady Earth
Sciences, 2015, 462(1): 463-467. https://doi.org/10.1134/s1028334x15050074]

PaBnonnkac O.B. Hegpmenouckosas euopozeonozus Caxanuna. Bnagusocrok: JIBHI] AH CCCP,

1986. 167 c.

PomaukoB A.I'., 3abapunckas JI.I1., Pamumos B.A., CepreeBa H.A. ['eoournamuueckue moodenu 2nyounnoco
CMpoenusi pecuoH08 NPUPOOHBIX KAMACMPOp aKmMueHbIX KOHmunenmanivovlx okpaur. M.: Hayd. mup, 2014.
172 c.

Xapaxunos B.B. Texmonuxa Oxomomopckoii Heghme2a30HOCHOU NPOSUHYUU. TUC. ... I-Pa TEOI.-MUHED.
Hayk / CaxamuanHUIIMMopHed1h. Oxa-Ha-Caxanune, 1998. 77 c.

Xapaxunos B.B. Hegpmezaszosas ceonocus Caxanunckoeo pecuona. M.: Hay4. mup, 2010. 276 c.

Xasicrop O.M., Hummo I11., Manakos A.1O., Cyrusma X., Xaobyes A.B., benoycos O.B., I'paues M.A.
OnbIT KapTHPOBAHUS KPOBIU MPUTIOBEPXHOCTHBIX Ta30BBIX THIPATOB 03epa balikan u u3BnedeHue raza u3
HuX // ['eonocusn u ceopusuxa. 2014. T. 55, Ne 9. C. 1415-1425. [Khlystov O.M., Khabuev A.V.,

Belousov O.V., Grachev M.A., Nishio S., Sugiyama H., Manakov A.Y. The experience of mapping of
Baikal subsurface gas hydrates and gas recovery. Russian Geology and Geophysics, 2014, 55(9): 1122-
1129. https://doi.org/10.1016/j.rgg.2014.08.007]

[Hakupos P.b. Anomanenvie nons memana 6 Oxomckom mope u ux C6:3b € 2e0J102UYECKUMU CIMPYKIYDAMU:
aBToped. IuC. ... KaH. reoj.-MuHep. Hayk / TOU J1, 2003.

[Taxupos P.b. OcoGeHHOCTH XUMHYECKOTO ¥ U30TOIMHOTO COCTaBa YIIIEBOJOPOIHBIX Ta30B BYJIKAHOB
Menpeneesa u ['onoBuuHa (0. Kynammp) // I'eoxumus. 2014, Ne 3. C. 267-269.
https://doi.org/10.7868/S0016752514010063 [Shakirov R.B. Chemical and isotopic characteristics of
hydrocarbon gases from Mendeleev and Golovnin volcanoes, Kunashir Island. Geochemistry International,
2014, 52(3): 247-259. https://doi.org/10.1134/s0016702914010066]

akupos P.b. K Bonpocy 06 ucTouHnKax yrieBoJOPOAHBIX ra30B MOPCKUX OTJIOKEHHH U ra30THIPaTOB
OKpaWHHBIX Moper JlanbHEeBOCTOUHOTO pernona. I 'eonnHaMudeckne mpoIecchl ¥ MPUPOIHBIE KaTacTPOQBI
Il Onvim Hegpmezopcka: Beepoc. nayu. koungh. ¢ mesxcoynap. yuacmuem, FOoxcno-Caxanunck, 26—30 mas
2015 2.: ¢6. matepuanos: B 2 T. / mox pen. b.B. Jleeuna, O.H. JIuxaueBoii. BnaguBoctok: Jlanpaayka, 2015.
T.2.C. 177-181.

[TakupoB P.b. I'azoceoxumuueckue nons mopeii Bocmounoii Asuu. M.: TEOC, 2018. 341 c.+1 Bk
Iakupos P.B., O0xupos A.H. 3anagHo-Tuxo-0KeaHCKH ra30ruApaTOHOCHBIH nosic / Teopemuueckue u
NPAKmuyeckue acneKmol UCCIe008aHULl NPUPOOHBIX U UCKYCCMBEHHbIX 2A308bIX 2UOPAmos. ¢0. MaTepHaioB
BCepoc. Hayd.-TIpakT. KoH(. / UH-T mpobiiem et u raza CO PAH, Sxytck, 24-28 asr. 2011. fAxyrck:
Axcaamn, 2011. C. 191-200.

Iakupos P.B., Ceipoy H.C., O6xupoB A.H. N30TONHO-ra30re0XMMHUECKIE 0COOCHHOCTH PACIIPEICIICHHUS
METaHa M YTJIEKUCIIOro Ta3a Ha 0. CaxanuH U npuieramomeM menbde Oxorckoro mops // Becmn. KPAYHL.
Hayxu o 3emne. 2012. T. 2, Boim. 20. C. 100-113.



https://doi.org/10.1134/s181971400903004x
https://doi.org/10.1134/s1028334x15050074
https://doi.org/10.1016/j.rgg.2014.08.007
https://doi.org/10.7868/S0016752514010063
https://doi.org/10.1134/s0016702914010066

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

[TakupoB P.b., Copounnckas A.B., O6xupos A.W. ['a3oreoxuMmudeckre aHOMaJINH B 0caakax BocTodHo-
Cubupckoro mops // Becmn. KPAYHI]. Hayxu o 3emne. 2013. Beim. 21, Ne 1. C. 231-243.

akupos P.b., Ceipoy H.C., O6xupoB A.W. OcobenHocTH pacnpeaeneHus rejus 1 BOA0poaa Ha I0ro-
BOCTOYHOM H OT'0-3aMagHoM ckjioHe 0. CaxanuH (o pe3ynbratam 59 peiica HUC «Akagemuxk M.A.
JlaBpentoen», 2012 1.) // Jlumonoeus u nonesnvie uckonaemoie. 2016. Ne 1. C. 68-81. [Shakirov R.B.,
Syrbu N.S., Obzhirov A.l. Distribution of helium and hydrogen in sediments and water on the Sakhalin
slope. Lithology and Mineral Resources, 2016, 51(1): 61-73. https://doi.org/10.1134/s0024490216010065].
Abrams M. Geophysical and geochemical evidence for subsurface hydrocarbon leakage in the Bering Sea,
Alaska // Marine and Petroleum Geology. 1992. Vol. 9, N 2. P. 208-221. https://doi.org/10.1016/0264-
8172(92)90092-s

ARAOQ7C Cruise Report 2016: Korea-Russia-Germany East-Siberian Sea Arc Project. Korea Polar Research
Inst., 2017. 108 p.

Baranov B.V., Karp B.Ya., Wong H.K. Areas of gas seepage // Cruise Reports | & II: INESSA —
Investigation of Eastern Sakhalin Seepage Areas. RV Professor Gagarinsky Cruise 22, RV Akademik
M.A. Lavrentyev Cruise 28. Kiel, 1999. P. 45-52. (GEOMAR Report; 82).

Blair N. The 8*3C of biogenic methane in marine sediments: the influence of Cory deposition rate // Chemical
Geology. 1998. Vol. 152(1-2). P. 139-150. https://doi.org/10.1016/s0009-2541(98)00102-8

Ryu B.-J., Collett T.S., Riedel M., Kim G.-Y., Chun J.-H., Bahk J.-J., Lee J.Y., Kim Ji-H., Yoo D.-G.
Scientific results of the second gas hydrate drilling expedition in the Ulleung Basin (UBGH2) // Marine and
Petroleum Geology. 2013. Vol. 47. P. 1-20. https://doi.org/10.1016/j.marpetge0.2013.07.007

Chi W.-Ch., Reed D.L., Tsai Ch.-Ch. Gas hydrate stability zone in offshore Southern Taiwan // Terrestrial,
Atmospheric and Oceanic Sciences. 2006. VVol. 17(4). P. 829-843.
https://doi.org/10.3319/ta0.2006.17.4.829(gh)

Chuang P.C., Yang F.T., Lee H.F., Lan T.F., Hong W.L., Lin S., Sun C.H., Chen J.C., Wang Y.,

Chung S.H. Estimation of methane flux offshore SW Taiwan and the influence of tectonics on gashydrate
accumulation // Geofluids. 2010. N 10. P. 497-510. https://doi.org/10.1111/j.1468-8123.2010.00313.x
Chun J.-Hwa, Ryu B.-J., Lee S.-R. Korea gas hydrate R&D Program // Report PETRAD-CCOP-
PETROVIETNAM-VASI Workshop on Gashydrates, 1-3 March 2011: Abstracts. Halong, Vietnam, 2011.
pP. 21

Collett T.S. Natural gas hydrates of the Prudhoe Bay and Kuparuk River Area, North Slope, Alaska // AAPG
Bulletin. 1993. Vol. 77 (5). P. 793-812. doi:10.1306/BDFF8D62-1718-11D7-8645000102C1865D

Cruise Reports | & I1: INESSA — Investigation of Eastern Sakhalin Seepage Areas. RV Professor
Gagarinsky Cruise 22, RV Akademik M.A. Lavrentyev Cruise 28 / Eds N. Biebow, E. Huetten. Kiel, 1999.
188 p. (GEOMAR Report; 82).

Cruise Reports 88: KOMEX V & VI. RV Professor Gagarinsky Cruise 26 and M/V Marshal Gelovany Cruise 1
/ Eds N. Biebow, T. Ludmann, B. Karp, R. Kulinich. Kiel, 2000. 296 p.

Cruise Reports: CHAOS Project. RV Akademik M.A. Lavrentyev Cruise 31 and 32. VNIIOkeangeologia,

St. Petersburg, 2005. 164 p.

Cruise Reports: CHAOS Project. RV Akademik M.A. Lavrentyev Cruise 36. Vladivostok; St. Petersburg,
2006. 127 p.

Dai J., Zou C., Li J., Ni Yu., Hu G., Zhang X., Liu Q., Yang C., Hu A. Carbon isotopes of Middle—Lower
Jurassic coal-derived alkane gases from the major basins of northwestern China // Intern. J. of Coal
Geology. 2009. Vol. 80. P. 124-134. https://doi.org/10.1016/].coal.2009.08.007

Dai J., Gong D., Ni Yu., Huang Sh., Wu W. Stable carbon isotopes of coal-derived gases sourced from

the Mesozoic coal measures in China // Organic Geochemistry. 2014. Vol. 74. P. 123-142.
https://doi.org/10.1016/j.orggeochem.2014.04.002

Freire F., Matsumoto R., Santos A.L. Structural-stratigraphic control on the Umitaka Spur gas hydrates

of Joetsu Basin in the eastern margin of Japan Sea // Marine and Petroleum Geology. 2011. Vol. 28.

P. 1967-1978. https://doi.org/10.1016/j.marpetge0.2010.10.004

Fu X., Wang J., Tan F., Feng X., Wang D., He J. Gas hydrate formation and accumulation potential in the
Qiangtang basin, northern Tibet, China // Energy Conversion and Management. 2013. Vol. 73. P. 186-194.
https://doi.org/10.1016/j.enconman.2013.04.020

Gas hydrate system of the Eastern Sakhalin slope: Geophys. Approach: Scientific report of the Sakhalin
slope gas hydrate project 2007 / Eds. B.V. Baranov, Y.K. Jin, H. Shoji, A. Obzhirov, K.A. Dozorova,

A. Salomatin, V. Gladysh. Korea Polar Res. Inst. (KOPRI), Incheon, 2008. 116 p.

Geology of the China Seas / P. Wang, Q. Li, C.-F. Li. Amsterdam: Elsewier, 2014. 702 p. (Develop-ments
in Marine Geology; vol. 6).

Ginsburg G.D., Milkov A.V., Soloviev V.A. et al. Gas hydrate accumulation at the Haakon Mosby Mud
Volcano // Geo-Marine Letters. 1999. Vol. 19(1-2). P. 57-67. https://doi.org/10.1007/s003670050093
Hachikubo A., Krylov A., Sakagami H., Minami H., Nunokawa Y., Shoji H., Matveeva T., Jin Y.K.,
Obzhirov A. Isotopic composition of gas hydrates in subsurface sediments from offshore Sakhalin Island,



https://doi.org/10.1134/s0024490216010065
https://doi.org/10.1016/0264-8172(92)90092-s
https://doi.org/10.1016/0264-8172(92)90092-s
https://doi.org/10.1016/s0009-2541(98)00102-8
https://doi.org/10.1016/j.marpetgeo.2013.07.007
https://doi.org/10.3319/tao.2006.17.4.829(gh)
https://doi.org/10.1111/j.1468-8123.2010.00313.x
https://doi.org/10.1016/j.coal.2009.08.007
https://doi.org/10.1016/j.orggeochem.2014.04.002
https://doi.org/10.1016/j.marpetgeo.2010.10.004
https://doi.org/10.1007/s003670050093

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Sea of Okhotsk // Geo-Marine Letters. 2010. Vol. 30(3-4). P. 313-319. https://doi.org/10.1007/s00367-009-
0178-y

Hachikubo A., Tatsumi K., Sakagami H., Minami H., Yamashita S., Takahashi N., Shoji H. Molecular and
isotopic compositions of hydrate-bound hydrocarbons in subsurface sediments from offshore Sakhalin
Island, Sea of Okhotsk // Proceedings of the 7th Intern. Conf. on Gas Hydrates (ICGH 2011), Edinburgh,
Scotland, United Kingdom, July 17-21, 2011. Edinburgh, 2011.
http://www.researchgate.net/publication/259493672

Hachikubo A., Yanagawa K., Tomaru H., Lu H., Matsumoto R. Molecular and isotopic composition

of volatiles in gas hydrates and in sediment from the Joetsu Basin, eastern margin of the Japan Sea

Il Energies. 2015. Vol. 8, N 6. P. 4647-4666. https://doi.org/10.3390/en8064647

International Energy Outlook, 2010: Reference case. U.S. Dep. of Energy Wash., 2010.

URL: www.eia.gov/oiaf/ieo/index.html

Jeong I.S., Cho J.-Ch., Bahk J.-J., Hyun S.M., Kwon K.K., Lee J.H. et al. Vertical profile of bacterial
community in the sediment of Ulleung Basin: implication of the presence of methane-driven community:
Conf. paper // Microorganisms in Industry and Environment. 2010. P. 219-226.
https://doi.org/10.1142/9789814322119 0049

Jianming G., Jianwen Ch., Gang L., Xunhua zh., Jipeng Li, Fulin H. Hydrocarbon test in lower-layer
atmosphere to predict deep-sea petroleum or hydrate in the Okinawa Trough: an example // Acta Oceanol.
Sinica. 2003. VVol. 22(4). P. 569-576.

Kang D-H, Yoo D.G., Bahk J.J., Ryu B.J., Koo N.H., Kim W.S., Park K.S., Park K.P., Kim J.S. The
occurrence patterns of gas hydrae in the Ulleung Basin, East Sea // J. Geol. Soc. Korea. 2009. Vol. 45(2).

P. 143-155. (In Korean with Engl. abstr.).

Klauda J.B., Sandler S.I. Global distribution of methane hydrate in ocean sediment // Energy Fuels. 2005.
Vol. 19. P. 459-470.

Kvenvolden K.A., Kastner M. Gas hydrates of the Peruvian outer continental margin // Proceedings of the
Ocean Drilling Program: Scientific results. Sites 679-688. Peru Continental Margin / Eds. W.E. Dean et al.
1986. Vol. 112. P. 517-526.

Kvenvolden K.A. A primer on the geological occurrence of gas hydrate // Geological Society Special
Publication. 1998. Vol. 137. P. 9-30.

Lee S.H., Chough S.K. Distribution and origin of shallow gas in deep-sea sediments of the Ulleung Basin,
East Sea (Sea of Japan) // Geo-Marine Letters. 2003. Vol. 22(4). P. 204-209.
https://doi.org/10.1007/s00367-002-0114-x

Long D., Lovell M.A., Rees J.G., Rochelle C.A. Sediment-hosted gas hydrates: new insights on natural and
synthetic systems // Geological Society Special Publications. 2009. Vol. 319. P. 1-9.
https://doi.org/10.1144/SP319.1

Luedmann T., Wong H.K. Characteristics of gas hydrate occurrences associated with mud diapirism and gas
escape structures in the northwestern Sea of Okhotsk // Marine Geology. 2003. Vol. 201(4). P. 269-286.
https://doi.org/10.1016/s0025-3227(03)00224-x

Luedmann Th., Baranov B., Karp B. (Eds) KOMEX, Kurile Okhotsk Sea Marine Experiment: Cruise report
RV Professor Gagarinsky Cruise 32 SERENADE; Seismo-Stratigraphic Research off Northern Sakhalin and
in the Derugin Basin, August 31 — September 29, 2001. Kiel, 2002. 52 p. (GEOMAR Report; 105).
doi:10.3289/GEOMAR_REP_105_2002

Matsumoto R., Hiromatsu M. Fluid flow and evolution of gas hydrate mounds of Joetsu basin, eastern
margin of Japan Sea: constraints from high-resolution geophysical survey by AUV // Proceedings of the 7th
Intern. Conf. on Gas Hydrates (ICGH 2011), Edinburgh, Scotland, UK, July 17-21, 2011.
http://www.pet.hw.ac.uk/icgh7/papers/icgh2011Final00468.pdf (nara obpamenns 18.12.2018).

Matsumoto R. et al. Formation and collapse of gashydrates deposits in high methane flux area of the Joetsu
basin, eastern margin of Japan Sea // J. of Geography. 2009. Vol. 118. P. 43-71. 10.5026/jgeography.118.43
Matsumoto R., Tanahashi M., Kakuwa Y. Snyder G., Ohkawa S., Tomaru H., Morita S. Recovery of thick
deposits of massive gas hydrates from gas chimney structures, eastern margin of Japan Sea: Japan Sea
shallow gas hydrate Project // Fire in the Ice (US DOE-NETL newsletter). 2017. Vol. 17, N 1. P. 1-6. URL.:
http://www.netl.doe.gov/research/oil-and-gas/methane-hydrates (nata oopamenus: 13.03.2019).

Max M.D. (Ed.) Natural gas hydrate. Dordrecht, Netherlands: Kluwer Academic Publ., 2000.

410 p. (Oceanic and Permafrost Environments; vol. 5). https://doi.org/10.1007/978-94-011-4387-5
Mazurenko L., Kaulio V., Grineva V., Sigacheva A. Gas hydrates: 6.1. Results obtained during Leg 1

// Hydro-carbon hydrate accumulations in the Okhotsk Sea (CHAOS Project Leg 1 and Leg 2): Report of
RV Akademik M.A. Lavrentyev Cruise 31 and 32 / T. Matveeva, V. Soloviev, H. Shoji, A. Obzhirov (Eds).
St.-Petersburg: VNIIOkeangeologiya, 2005. P. 47-60.

Mienert J., Posewang J. Evidence of shallow- and deep-water gas hydrate destabilizations in North Atlantic
polar continental margin sediments // Geo-Marine Letters. 1999. Vol. 19. P. 143-149.
https://doi.org/10.1007/s003670050101



https://doi.org/10.1007/s00367-009-0178-y
https://doi.org/10.1007/s00367-009-0178-y
http://www.researchgate.net/publication/259493672
https://doi.org/10.3390/en8064647
http://www.eia.gov/oiaf/ieo/index.html
https://doi.org/10.1142/9789814322119_0049
https://doi.org/10.1007/s00367-002-0114-x
https://doi.org/10.1144/SP319.1
https://doi.org/10.1016/s0025-3227(03)00224-x
http://dx.doi.org/10.3289/GEOMAR_REP_105_2002
http://www.pet.hw.ac.uk/icgh7/papers/icgh2011Final00468.pdf
http://dx.doi.org/10.5026/jgeography.118.43
http://www.netl.doe.gov/research/oil-and-gas/methane-hydrates
https://doi.org/10.1007/978-94-011-4387-5
https://doi.org/10.1007/s003670050101

92. Milkov A.V. Worldwide distribution of submarine mud volcanoes and associated gas hydrates // Marine
Geology. 2000. Vol. 167(1-2). P. 29-42. https://doi.org/10.1016/s0025-3227(00)00022-0

93. Obzhirov A.l. Gasgeochemical manifestation of gashydrates in the Sea of Okhotsk // Alaska Geology. 1992.
Vol. 21. P. 1-7.

94. Okui A., Kaneko M., Nakanishi S., Monzawa N., Yamamoto H. An integrated approach to understanding
the petroleum system of a Frontier deep-water area, offshore Japan // Petroleum Geosciences. 2008. Vol.
14(3): 223-233. https://doi.org/10.1144/1354-079308-765

95. Operation Report of Sakhalin slope gas hydrate Project 2011, RV Akademik M.A. Lavrentyev Cruise 56
/ H. Shoji, Y.K. Jin, A. Obzhirov, B. Baranov (Eds). New Energy Resources Res. Center, Kitami Inst.
of Technology, 2012. 140 p.

96. Operation Report of Sakhalin slope gas hydrate Project 2012, RV Akademik M.A. Lavrentyev Cruise 59 /
Y.K. Jin et al. (Eds) Korea Polar Res. Inst., Incheon, 2013. 163 p.

97. Operation Report of Sakhalin slope gas hydrate Project /7, 2013, RV Akademik M.A. Lavrentyev
Cruise 62/ H. Shoji et al. (Eds) New Energy Resources Res. Center, Kitami Inst. of Technology, 2014.

111 p.

98. Operation Report of Sakhalin slope gas hydrate Project 17, 2014, RV Akademik M. A. Lavrentyev Cruise 67
/Y .K.Jinetal. (Eds) Korea Polar Res. Inst., Incheon, 2015. 121 p.

99. Overview: What are gas hydrates? / Meiji University, Gas hydrate research laboratory, 2009.

URL.: http://www.kisc.meiji.ac.jp/~hydrate/english/about/index.html

100.  Pecher ILA., Fohrmann M. Natural gas hydrates as an energy resource and new developments in gas
hydrate exploration // Report PETRAD-CCOP-PETROVIETNAM-VASI Workshop on Gashydrates, 1—-

3 March 2011: Abstracts. Halong, Vietnam, 2011. P. 26.

101.  Proceedings of the Ocean Drilling Program. Vol. 190. Initial reports deformation and fluid flow
processes in the Nankai Trough Accretionary Prism. Covering Leg 190 of the cruises of the Drilling Vessel
JOIDES Resolution. Sites 1173-1178. College Station TX. 2000.
https://doi.org/10.2973/0dp.proc.ir.190.2001

102.  Sakai H., Gamo T., Kim E.-S., Tsutsumi M., Tanaka T., Ishibashi J., Wakita H., Yamano M., Oomori T.
Venting of carbon dioxide-rich fluid and hydrate formation in Mid-Okinawa Trough Backarc Basin //
Science. 1990. Vol. 248(4959). P. 1093-1096. https://doi.org/10.1126/science.248.4959.1093

103.  Sasaki M., Endo N., Ohashi N., Tsukahara E. Dissociation of methane hydrate in the Sea of
Okhotsk — Survey of dissolved methane concentration in sea water and sea ice // Proceedings of the Fourth
Intern. Conf. on gas hydrates. Yokohama, Japan, 2002. P. 170-184. See also:
https://doi.org/10.1299/jsmehokkaido.2001.41.198 ; https://doi.org/10.1299/jsmehokkaido.2002.42.96

104. Sawvvichev A., Rusanov ., Crane K. Distribution of methane in the water column and bottom
sediments of the Bering Strait and Chukchi Sea. 2004.

URL.: https://www.pmel.noaa.gov/rusalca/sites/default/files/atoms/files/Methane in the Bering Strait and
Chukchi Sea.pdf (naTa o6pamenus: 25.03.2019).

105.  Scholl D., Barth G., Childs J., Gibbons H. Sub-sea floor methane in Bering Sea — USGS Emeritus describes
possible gas-hydrate accumulations to the Geophysical Society of Alaska. 2007.

URL.: https://soundwaves.usgs.gov/2007/04/research3.html (mara obpamenns: 12.03.2019).

106.  Shakirov R.B., Obzhirov A.l., Biebow N., Salyuk A.N., Tsunogai U., Terekhova V.E., Shoji H.
Classification of anomalous methane fields in the Okhotsk Sea // J. of Polar Meteorology and Glaciology.
Tokyo, Nat. Inst. of Polar Res., 2005. Vol. 19. P. 50-66.

107.  Shakirov R., Obzhirov A., Shoji H., Jin Y.K., Syrbu N., Trung N.N. New gas hydrates in the Okhotsk and
Japan seas: manifestations of Pacific Gashydrate Belt // 8-th Intern. Conf. on Gas Hydrates (ICGH8):
Abstracts. China Nat. Convention Center, Beijing, China, 28 July — 1 August, 2014. P. 92-93.
https://doi.org/10.13140/2.1.5013.4725

108.  Sloan E.D., Dendy J.E., Koh C. Clathrate hydrates of natural gases. 3rd ed. Boca Raton: CRC Press,
2007. 752 p. https://doi.org/10.1201/9781420008494

109.  Suess E. Marine cold seeps and their manifestations: geological control, biogeochemical criteria and
environmental conditions // Intern. J. of Earth Sciences. GR Geologische Rundschau. 2014. Vol. 103(7).

P. 1889-1916.

110.  Suess E., Torres M.E., Bohrmann G., Collier R.W., Greinert J., Linke P., Rehder G., Trehu A., Wallmann
K., Winckler G., Zuleger E. Gas hydrate destabilization: enhanced dewatering, benthic material turnover and
large methane plumes at the Cascadia convergent margin // Earth and Planetary Science Letters. 1999.

Vol. 170(1-2). P. 1-15. https://doi.org/10.1016/s0012-821x(99)00092-8

111.  Sun Zh., Wei H., Zhang X., Shang L., Yin X., Sun Yu., Xu L., Huang W., Zhang X. A unique Fe-rich
carbonate chimney associated with cold seeps in the northern Okinawa Trough, East China Sea // Deep Sea
Research. Pt I: Oceanographic Research Papers. 2015. Vol. 95. P. 37-53.
https://doi.org/10.1016/j.dsr.2014.10.005



https://doi.org/10.1016/s0025-3227(00)00022-0
http://www.kisc.meiji.ac.jp/%7Ehydrate/english/about/index.html
https://doi.org/10.2973/odp.proc.ir.190.2001
https://doi.org/10.1126/science.248.4959.1093
https://doi.org/10.1299/jsmehokkaido.2001.41.198
https://doi.org/10.1299/jsmehokkaido.2002.42.96
https://www.pmel.noaa.gov/rusalca/sites/default/files/atoms/files/Methane%20in%20the%20Bering%20Strait%20and%20Chukchi%20Sea.pdf
https://www.pmel.noaa.gov/rusalca/sites/default/files/atoms/files/Methane%20in%20the%20Bering%20Strait%20and%20Chukchi%20Sea.pdf
https://soundwaves.usgs.gov/2007/04/research3.html
https://doi.org/10.13140/2.1.5013.4725
https://doi.org/10.1201/9781420008494
https://doi.org/10.1016/s0012-821x(99)00092-8

112.  Tanahashi M. Present status of Japanese methane gas hydrate research and development program //
Report PETRAD-CCOP-PETROVIETNAM-VASI Workshop on Gashydrates, 1-3 March 2011: Abstracts.
Halong, Vietnam, 2011. P. 19-20.

113.  Trung N.N. The gas hydrate potential in the South China Sea // J. of Petroleum Science and
Engineering. 2012. Vol. 88-89. P. 41-47. https://doi.org/10.1016/j.petrol.2012.01.007

114. Wang Y., FengJ.-C,, Li X.-S., Zhang Y., Li G. Evaluation of gas production from marine hydrate
deposits at the GMGS2-Site 8, Pearl River Mouth Basin, South China Sea // Energies. 2016. Vol. 9. P. 222.

115.  Wakita H., Sano Y., Urabe A., Nakamura Y. Origin of methane-rich natural gas in Japan: formation of
gas fields due to large scale submarine volcanism // Applied Geochemistry. 1990. Vol. 5(3). P. 263-278.
https://doi.org/10.1016/0883-2927(90)90002-m

116.  Wilde P., Quinby-Hunt M.S. Methane clathrate outgassing and anoxic expansion in South-East Asian
deeps due to global warming // Environmental Monitoring and Assessment. 1997. Vol. 44(1/3). P. 149-153.
https://doi.org/10.1023/a:1005772120776

117.  Wu N, Yang Sh., Zhang H., Su Zh., Zhang K., Mordis G.J. Gas hydrate system in Northern South
China Sea and numerical investigation of gas production strategy in Shenhu Area // Report PETRAD-
CCOP-PETROVIETNAM-VASI Workshop on Gashydrates, 1-3 March 2011: Abstracts. Halong, Vietnam,
2011a. P. 17-18.

118.  Wu N., Zhang H., Yang Sh., Zhang G., Liang J., Lu J., Su X., Schultheiss P., Holland M., Zhu Y. Gas
hydrate system of Shenhu Area, Northern South China Sea: Geochemical results // J. of Geological
Research. Vol. 2011b. Article ID 370298. 10 p. http://dx.doi.org/10.1155/2011/370298

119.  Xiang J. (Ed.) Marine Science and Technology in China: A Roadmap to 2050. Springer-Verlag Berlin
Heidelberg, 2010. 182 p. https://doi.org/10.1007/978-3-642-05346-7

120.  Yan Pin, Deng Hui, Hailing Liu. The geological structure and prospect of gas hydrate over the Dongsha
Slope, South China Sea // Terrestrial, Atmospheric and Oceanic Sciences. 2006. Vol. 17(4). P. 645-658
https://doi.org/10.3319/ta0.2006.17.4.645(gh)

121.  Zeebe R.E., Wolf-Gladrow D., Eds. CO- in seawater: equilibrium, kinetics, isotopes. Chapter 3. Stable
isotope fractionation // Elsevier Oceanography Series. Amsterdam, 2001. Vol. 65. P. 141-250.
https://doi.org/10.1016/s0422-9894(01)80004-0

122. ZhuY., Zhang Y., Sun Zh. Overview on permafrost gas hydrate exploration in China // 8-th Intern.
Conf. on Gas Hydrates (ICGH8): Abstracts. China National Convention Center, Beijing, China, 28 July-1
August, 2014. P. 87. See also: Zhu Y., Zhang Y., Wen H. et al. Gas hydrate in the Qilian Mountain
permafrost and their basic characteristics // Acta Geoscientica Sinica. 2010. Vol. 31. P. 7-16; Zhu Y., Lu Z.,
Xie X. Potential distribution of gas hydrate in the Qinghai-Tibetan Plateau // Geo Bull. China. 2011.

Vol. 30. P. 1918-1926.



https://doi.org/10.1016/0883-2927(90)90002-m
https://doi.org/10.1023/a:1005772120776
https://doi.org/10.1007/978-3-642-05346-7
https://doi.org/10.3319/tao.2006.17.4.645(gh)
https://doi.org/10.1016/s0422-9894(01)80004-0

