TEOTEKTOHHKA, 2023, Ne 2, c. 39—56

YK 550.4.02:550:424

CPABHUTEJIbHBIN AHAJIN3 T'A30-TEOXUMUWYECKUX JAHHBIX

HA3EMHOI'O 1 CIIYTHUKOBOI'O MOHUTOPHUHIA OCTPOBA CAXAJINH

N EI'O HIEJIb®PA (CEBEPO-BOCTOK POCCHUN):
TEKTOHNYECKHUE CIEACTBUA

H. C. Cwipoy" *, A. O. Xonmmoropos!, . E. Crenoukun!, E. C. Xa3anosa!

! Tuxooxeanckuii oxearonoeuueckuii uncmumym um. B.H. Hivuuesa
Janvuesocmounoeo omodenenus: Poccuiickoii akademuu nayx (TOHU JIBO PAH),
ya. Baamuiickas, 0. 43, 690041 Bradusocmok, Poccus
*e-mail: syrbu@poi.dvo.ru
IMoctynuna B pegakmuio 23.09.2022 r.

Tlocne nopaGorku 06.02.2023 1.

ITocne moBTOpHOIT nopabotkm 14.02.2023 r.
TMpungra K ny6aukanuu 16.02.2023 r.

© 2023 r.

IlepexonHasi 30Ha OKpaMHHBIX MOpeit A3MaTCKO-THX0OKEaHCKOTO PErMoHa SIBJISIETCS] OMHUM U3 IBYX SIPKO
BBIPpaXKEHHBIX TTI00AJTBHBIX TTOSICOB AeopMalinii U COBpeMEHHOTO ByJIKaHU3Ma Ha oKpanHe Truxoro okea-
Ha. KpoMe Toro, B mpenenax mepexoqHOM 30HBI OTKPBITHI KPYIHBIE MECTOPOXIEHUS YIJIEBOJOPOIOB
(He®Th, Ta3, Ta30KOHIEHCAT, Ta30BbIe TUIPATHI), YTO JejaeT €€ 3HAYMMBIM OOBEKTOM T'eOJIOTMIeCKUX HC-
cienoBaHuii. B ctaTbe naHa MHTEPIPETALIMS OCHOBHBIX Fa30-T€OXMMMYECKUX U T€0JIOT0-TeKTOHUYECKUX
3aKOHOMEPHOCTeil BOSHUKHOBEHUS M pAacIpOCTPAHEHMS TTOJIeil MeTaHa M YIVIEKUCIIOTO ra3a pas3jiundHbIX
TUNOB Ha enbde o. CaxanuH. [IpoBeneHo uccaeaoBaHUE ra30-TeOXMMUUECKUX ITapaMeTPOB BbIACISIEMbIX
ra3oB B TPAH3UTHOM 30He “cymia—Ineabd” Ha OCHOBE CpaBHEHMs JaHHBIX CIIyTHUKOBOIO HAOIIONEHUS U
HaTypHBIX UccienoBaHui. [IpencTaBiaeHbl JaHHbIE CITYTHUKOBOTO HAOM0AeHUSI TeppUTOpuM 0. CaxajavH U
ero 1esibda Tl BBISIBJIEHUS CBSI3U CECMUYECKUX COOBITUIM M U3MEHEHU I YPOBHS KOHIIEHTpAaIlMU MeTaHa
B aTMoc(hepHOM BO3ayXe (B YaCTHOCTH, Ha IIPUMEpPE pexKruMa MeTaHOBo# pa3rpy3ku KOxxHo-CaxaanHcKoro
rpsizeBoro ByikaHa). ComocTaBieHbl JaHHBIE TUCTAHIIMOHHOTO HAOIOMEHUS ¢ pe3yIbTaTaMM Ha3eMHbBIX
U3MepeHUil, faHa OolleHKa MOTeHIMala UCTIOIb30BaHUsI CITyTHUKOBBIX METONOB HAOIIOASHUS Is1 UCCIe-
JIOBaHMS Ta30-TeOXUMUYECKOTO COCTaBa IOJiei MeTaHa W yrIeKuciaoro rasza. [lomydeHHbIe pe3yabTaThbl
MO3BOJISIT YTOUHUTD OLIEHKY SMUCCUU KIMMATUUYE€CKU aKTUBHBIX Ta30B, a TAKXKe MMPUBHECYT 3HAUMTENbHbII
CTUMYJI B pa3BuTHe npoekta PO “JlajbHEBOCTOUHBI MOPCKOI KApOOHOBBIM MOJIUIOH” .
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BBEAJEHUWE

Mopckrie KOHTUHEHTATbHBIE OKPAauHbl A3MaTCKO-
TuxooKkeaHCKOTO pernoHa B TOCIEAHUE TOIBI SIBJISI-
I0TCSI OOBEKTOM WHTEHCUBHBIX T€OXMUMUYECKUX MC-
clieIOBaHUI, MOCKOJILKY B paiiloHaX 3TOI 30HBI ObLIN
OOHapyXeHbl KPYIHbIE 3aJIeXu YIJIeBOOOPOIOB B
pa3MYHBIX opMax, BKI0Yast HePTh, Ta3, ra30BHII
KOHJEHCAT Y Ta30BbI€ TUIPATHI.

CaxaJlMHCKUI pEeruoH MpeaCTaBIsieT OrPOMHBIM
UHTEPEC C TIO3ULIUI TeHe3Mca U IKOJIOTUYECKOM 3Ha-
YUMOCTH MPUPOIHBIX Ta30B OCAIOYHBIX OACCEiHOB,
CKOIUICHUI MOABOAHBIX Ta30TUAPATOB, T€OTEPMAJIb-
HBIX U IPA3E€BYJIKAHUYECKUX CUCTEM, TAa30HACHIILIECH -
HBIX MOA3EMHBIX BOA 1 MOPCKUX OCATKOB.

Ha o. CaxanuH cosmaeTcs ceTb Kap6OHOBbIX I10-
JIMTOHOB, IP€AHA3HAYCHHbIX IJII MOHUTOPHWHTIA I1ap-
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HUKOBBIX Ta30B M Pa3pabOTKM METOAWMKM pacydeTa
CMOCOOHOCTU MOTIJIOLIEHUS yriaepoaa oKpyxkarolei
cpenoit u3 atMocdepbl. OlleHKa SMUCCUN KIIMMAaTU-
YeCKU aKTUBHBIX Ta30B CTAHOBUTCS MPOOIEMOii 10-
CTOBEPHOTO KOJIMYECTBEHHOTO y4yeTa aHTPOIMOTreHHBIX
Y IPUPOIHBIX UCTOUHUKOB Ta30B, C OMHOM CTOPOHBI,
1 OPUPOIHBIX MOMIOTUTENIE!l 3TUX Ta30B, C APYroi
CTOPOHBI.

Jlo HegaBHETro BpeMEHHU BKJIa, FeOJIOTUYECKUX UC-
TOYHUKOB B NIOOAJILHBIN OIOMIXKET METaHa, BbIAEIIIO-
LIETOCs U3 Pa3jIUu4yHOIO THUMA TPELIMH M Pa3ioMOB
B 3¢MHOI1 KOpe, B 3HAUUTEJIbHOI CTEIIEH! He IIPUHM-
MaJicst BO BHUMaHue. HeMHorue pacuyeTsl ¢ UCIOb-
30BaHMEM OOpPATHOTO MOMEIMPOBAHUS COAepKaT
OILIEHKY SMMCCUU METaHa F'€0JIOTMYECKUMHU UCTOUHM -
kamu [40, 42, 43]. OgHako B HUX 3HAYUTEIHLHO HEIO-
OLIEHEHBI MAaCIITA0OBI SMUCCUU U3 TAKUX MUCTOYHUKOB
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KakK ra3oruaparbl, MarMaTUYEeCKUE U TpSI3EBhIC BYJI-
KaHkI [38].

B nocienHue nBa necATUIIETUS B pe3yabTaTe IIpo-
BEJCHUS CUCTEMATIECKIX U3MEPEHUI BEJIUYNH SMUC-
CUU METaHa Ha CTAHLIUSIX, PACHOJIOXEHHBIX B BYJIKa-
HUYECKUX Te€OTepMaJIbHBIX paiiloHaX U yIJIeBOIOPO/I-
HBIX OCAJOYHBIX OacceifHax pa3IMYHBIX PETMOHOB
MUpa, OBIJI0 JOCTOBEPHO YCTAHOBJICHO, YTO BHIOPOCHI
MeTaHa T'€0JOrMYeCKMMU MCTOYHUKAMU 3HAYMMBbI B
mTobalbHOM MaciuTabe. PesynbTaTel aHanmms3a M30-
TOIHBIX COOTHOIIIEHU aTMOC(hEPHOTO MeTaHa, IIPU-
BeJeHHEBIE B padboTax [39, 50, 51], moaTBepXnarmT Be-
POSITHOCTh 3HAYUTEILHOM POJIV €r0 SMUCCUU B aTMO-
cdepy OT TeoJIOTUYECKNX MCTOYHUKOB. B yacTHOCTH,
WHTEpIIpeTalysl pe3yJIbTaTOB M30TOIHOIO aHaju3a
armocepHoro “CH, CBUIETENBCTBYET, YTO BbIIEJIEHUE
MeTaHa BCEMHU MMOA3eMHBIMU (MCKOITaeMbIMHU ) UICTOY~
HuKaMu cocTtapisieT 30 = 5% oT ero miobalibHOI
9MUCCUU, KOTopas olieHuBaeTcsa B 582 + 87 Tr B ron
[39, 50, 51].

OnHYM M3 acneKTOB U3Y4YeHUs OCTaeTCsl BO3eii-
CTBHE€ Ha NIOOAIbHBLIN KJIMMAT SMMCCUM MeTaHa
JIAJIbHEBOCTOUYHBIX OKPAUHHBIX MOPEM, 00YCIOBIIEH-
HOIi reoJ0rn4yecKuMu ucTouHukamu. CoBpeMeHHbIe
TUIPOTEPMAIIBHBIE CUCTEMBI IIAPOKO PACIIPOCTpPa-
HEHBI B 30HE Tepexoaa OT A3MaTCKOTO KOHTUHEHTA
K Tuxomy okeaHy. 37ech COCpedOTOYEHBI 3HAYM-
TeJIbHbIE 3aIlachl MOA3€MHBIX BOJ C pa3HOOOPa3HBIM
XMMUYECKAM COCTAaBOM M TEMIIEPATypOil, KOTOpbIE
BBIBOMSITCSI HA TIOBEPXHOCTh BAOJb OCIA0JIEHHBIX 30H
36MHOI KODBI.

s reoTepManbHBIX 00JlacTeil XapaKTepHbI He-
MMOCPEACTBECHHBIC BBIACIICHMUA ME€TaHa N3 MarMaTnuye-
CKUX BYJIKAHOB, T'€OTePMaIbHBIX BBIXOAOB (TepMaJjib-
HBI BOMABI, Tps3eBble BYJIKAHBI) W TIpW Oera3anuu
noyB. /I ocamodHBIX He(Tera3o0HOCHBIX WX yTJIe-
BOIOPOICOAEPKAIINX 6ACCEHOB XapaKTePHbI BhIIE-
JICHUsI MeTaHa TPpsI3eBbLIMU BYJIKAHAMM, a TaKXKe €ro
IMPOHUKHOBEHUSI OT MECT CKOTLJICHUSI YTJIEBOAOPOIOB
B 3€MHOI KOpe 4epe3 CJIOM BBIIIEIeXKAIX TOPHBIX
IMOPOJI U TIOYBEIL.

Murpupytoninii 13 3eMHO KOPbl METaH HE B IOJI-
HOM OO0BEME NOCTUTaeT aTMOc(ephbl, a MOXET I10JI-
HOCTBIO IOIIONIAThCS cpenoii. B IToaBOTHBIX MCTOYU-
HUKaX eT0 SMHUCCHUS CHIKAETCS 3a CYET OKMCIICHUS 1
TTOIIOIIEHUS (PaCTBOPEHUS, COPOLIMM) METaHa B BbI-
IIeIeKalINX CJIOSIX OTIOXCHUIA M BOTHOM TOJIIE
okeaHa. B Ha3eMHBIX ICTOYHMKAX METaH II€PEeXBaThI-
BaeTCs MOBEPXHOCTHBIM NOYBEHHBIM CJIO€M, KOTO-
pBIII MOXET coIepXaTh KaK METaHOT€HHBIC apXewu,
TaK 1 METAaHOTPO(MHEIE OAKTEPUH.

B pesynpraTte nccaemoBaHnit IFOMIHON SMUCCUM
B aKTUBHBIX 30HaX IUIAHETHI ITOJIy4YeH OTPOMHBINA
00BbEM JTaHHBIX 10 TEOXMMUU Y M30TONUU BBIHOCH-
MOTO Ha IMTOBEPXHOCTD BEILECTBA B TBEPAOM U XKUIAKOMN
dazax, BIUSHUM IIOTOKOB IIPUPOIHBIX Ta30B Ha
ayTUTeHHOE MMHepajaooOpa3oBaHue, (QOpMUpPOBa-
HUE COOOIIECTB MUKPOOPraHU3MOB U ITOBBIIICHUE

KOHIIEHTpallM MapHUKOBHIX ra3os [4, 16, 35, 60].
JOCTUTHYTHI 3HAYUTEJIbHBIC YCTIEXU B UBYYECHUM pac-
CesTHUsI Ta30BBIX KOMIIOHEHTOB, INE€ pOJIb OTeue-
CTBEHHbBIX YYEHBIX TPYIHO IIEPEOLEHUTH [26, 36, 46,
58, 59, 63].

boun mipennpuHSITE HeOE3yCIIEIIHbIE MOITBITKH
HaWTU B3aUMOCBS3b CEMICMOTEKTOHUYECKUX TTPOLIEC-
COB 1 UBMEHYMBOCTU XMMHNYECKOI'O COCTaBa KOJIMYE-
CTBEHHBIX XapaKTEPUCTUK ITOTOKOB YIJIEBOIOPOTHBIX
ra3oB B MECTax MX pa3rpy3Ku Ha KOHTUHEHTAJIbHbBIX
oKpamHax [3, 53, 56, 64].

MHoro paboT ObLIO MTPOBEACHO TT0 UCCIEA0BAHUIO
HaJIMYMSI 1 0OCOOCHHOCTSIM B3aMMOCBSI3U MEXY I'PsI-
3€BYJIKAHNYECKMMU 1 CEMCMOTEKTOHUIECKIMH IIPO-
1leccaMu, OIHAKO, B OCHOBHOM ITPMBOIWIVCH HaH-
HEIE O COCTaBE IPOIYKTOB IESTEIbHOCTU I'PSI3EBBIX
BYJIKAHOB, IOJTyYEHHBIC SMIIUPUICCKUM ITYyTEM, U UX
COMOCTaBJIeHNE C JAHHBIMU CEMCMUUYECKUX HaOIIO-
meHwuii [2, 6, 11, 17, 25, 49, 52, 68].

TepManbHbBle 1 MUHEpaJIbHbIC TTposiBAcHUS 0. Ca-
XaJIMH MaJIo M3y4eHbI, 0COOEHHO CBSI3b UX ra30recoXm-
MUYECKOTO peXMMa C CeiCMUYECKON aKTMBHOCTHIO,
YTJIEBOJIOPOAHBIM MOTEHIIMAJIOM PEeruoHa W BIIUSI-
HHUEM II0TOKa IIPUPOMAHEIX ra30B HAa OKPYXKAaIOIIYIO
cpeny. Mexny TeM, MaKpo- 1 MUKPO-Ta30Bbie KOM-
MOHEHTHI (YIJIeBOAOPOAHBIEC ra3bl, KUCIOPOI, a30T,
BOIOPOM, TeIUii, YIJIEKUCIIbINA Ta3, paJloH, CEPOBO-
JIOpO) TIO3BOJISIIOT UCCIEeO0BAaTh IIPUPOLY IIPOHUIIAC-
MBIX CUCTEM 3€MHOI KOpbI, NIYyOUMHHBIX UCTOUHUKAX
ra3oB, X BIMsIHIE Ha JaHAIIA(PT, YTOYHUTH T€OXMU-
YEeCKWi1 COCTaB BBIAEISIEMbBIX Ta30B M OCOOSHHOCTU
CBSI3U TMPOLIECCOB B cHUCTeMe ‘“IuTocdepa—Tuiapo-
chepa—armocepa”.

Hauwnnas ¢ 2000-x rr. B TUXO0K€aHCKOM OKEaHO-
normyeckoM uHcturyte JIBO PAH (r. BraguBocToK,
Poccust) m MHCTUTYTE MOPCKOIi Te€0JIOTUX U Teodu-
suku JIBO PAH (r. HOxHo-CaxanuHck, Poccus)
IIPOBOISTCS KOMILIEKCHEIC VCCIEIOBAHIS TEpMajlb-
HBIX 1 MHHEPaJbHBIX BOMI, IIPOSBIEHUS T'PSI3€BOIO
ByJiKaHu3Ma [11—14, 19, 28, 33, 34]. bruio ycTaHOB-
JIEHO, 4YTO Tpsi3eBbic ByJKaHbI XOKKalmo—CaxaJnH-
CKOW CKJIaggaToi 001aCTH KOHTPOJINPYIOTCS TIPOHOITh-
HBIMU PA3JIOMHBIMU 30HAMU, BIOJb KOTOPBIX TAKXKe
pAacCIoNIOXEeHbI CKOIJICHUS YIJIEBOIOPOIOB [9, 61].

HauboJiee BepossTHO BOSHUKHOBEHUE COCPEIOTO-
YEHHOM pa3rpy3Ku ra3oB 1 (GJIIOUIOB B y3JIaX Iepece-
YyeHMUs aKTUBHBIX Pa3JIOMOB Pa3jMYHbIX KMHEMAaTU-
YeCKHMX TUIIOB, CPeJIU KOTOPHIX ITpeob1aaaloT B30Opo-
ChI ¥ CIBUTOBBIE TUCIOKALMN [29].

MN3-3a TpymIHOAOCTYITHOCTH PErMoHa BO3HMKAIOT
CJIOXKHOCTH IIOJIyYeHHUSI TIPEACTaBUTEIIbHBIX JAHHBIX,
TMTO3TOMY OCTaeTCsI HEBBICOKOM M3Y4EHHOCTD ITOTOKA
MapHUKOBEIX Ta30B B aTMOCGepy U UX XUMUYECKOTO
cocTaBa. TekToOHMUYECKM aKTUBHbIE obiactu JanbHe-
ro Boctoka Poccum, pacnosioxkeHHBIE B TepeXOTHOM
30HE OT A3MaTCKOIo KOHTUHEHTa K THXOMYy OKeaHy,
SIBJISIFOTCSI BAXKHBIMU paiioHaAMU JIJIST U3YYEHUST SMHUC-
CHUM METaHa BCJIEICTBHE I'€OJOTMYECCKUX IMPOIIECCOB
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U ero BO3AEHCTBUSI HAa OKPYKAIIYIO cpeny. B KoH-
TEKCTE TEKYILIMX ITIOOAJIbHBIX M3MEHEHMI KinMaTa
aKTyaJbHBIM SIBIIIETCS M3YyYEeHHE DMUCCUM MeTaHa
Ha OCHOBE MHTErpaliy JAaHHBIX HA3€MHOIO U CITyT-
HUKOBOTI'O MOHUTOPUHTAa ocTpoBa CaxaauH, KaK ak-
TUBHOM KOHTUHEHTAILHO OKpauHbI.

ABTOpaMU HACTOSIIIEN CTaTbU IIPOBEICH aHAalIu3
JaHHBIX, MOJYYEHHBIX B CEPUM SKCHEAUIIMOHHBIX
rccienoBaHuii Ha o. CaxaJlMH B paMKaX JIOKaJIbHbIX
IPAHTOB U MPOEKTOB COBMECTHO C KoJijleraMu u3 M-
CTUTYTa MOPCKoii reonornu u reodpnzukn JJBO PAH
(r. FOxno-CaxanuHck, Poccust). PaiioH uccienoBa-
HUI OTHOCUTCS K CEBepO-3anagHoil yacTu Tuxooke-
AHCKOTO TIOABVIKHOIO TIIOsSica, 3axBaThIBas TaKHe
CTPYKTYpBI, KaK ckjamuyarasi cuctema CaxajlMHa M
ero 1renbd (puc. 1).

Llenbio paboOTHI SIBJISIIIOCH UCCIIEIOBAHME PacIIpe-
JIeJICHUSI MeTaHa B CTPYKTypaxX C YIJIEBOZOPOIHBIM
MMOTEHIIMAJIOM, OlIEHKa JAHHBIX CIYTHMKOBOTO Ha-
omoneHus paitoHa o. CaxajiH Il BBISIBJICHUS CBSI3U
CeMICMMYECKNX COOBITHI C U3MEHEHUEM YPOBHS KOH-
LIEHTpallM1 MeTaHa B aTMoc(depHOM Bo3ayxe (Ha Ipu-
Mepe pexXrMa METAaHOBOU M YIJIEKUCION pa3rpy3Ku
FOxHo-CaxannHCKOro IpsI3eBOro ByJIKaHa), COIO-
CTaBJIECHNE NAaHHbIX ITUCTAHLIMOHHOTI'O Ha6JHO£[CHI/I$[ C
pe3yabTaTaMM 3KCIIETUIIMOHHEIX UCCIIEIOBaHMIA.

Lles Harrero MccemoBaHMST COCTOUT B BBISIBJICHUN
PETMOHATBHBIX Ta30TEOXMMHUYECKUX U TeOJIOTO-TEK-
TOHWYECKHX 3aKOHOMEPHOCTEM, OTPasKaroIINX reHe-
3uc, GopMUpPOBaHUE U paclipelesicHre Ta30reoXy-
MUYECKUX IT0JIeii, B3aMMOCBSI3aHHBIX C 3ajekaMM
HedTH 1 rasa, ra30ruapaToB U B LIEJIOM OOYCIIOBJICH-
HBIX TeONTMHAMHKOM ceBepo-3aramHoil yactu Tuxo-
OKEaHCKOTO MOIBMKHOTO TOsICa.

MATEPHAJIBI U METO/1bI

JI71s1 BBISIBJIEHUSI OCOOEHHOCTE aHOMaJIbHBIX Tra-
30T€OXNMUYECKIX MMoJIe MeTaHa, HaunHas ¢ 2011 1.,
OBUTH TIPOBEACHBI MHOTOJIETHHE ITOJIEBBIE MCCIIEIO-
BaHUSI TEpPMaIbHBIX, MUHEPAIbHBIX UICTOYHUKOB, T'psi-
3eBbIX BYJIKAHOB, YYaCTKOB HedTerazomnposiBISHUMN
M Ta30BBIX THIPaToB Ha 0. CaxajiuH U ero 1menbde.

CoCTaBHOI YaCcTbIO COBPEMEHHOI CUCTEMBI MO-
HUTOPUHTA SBJISIOTCS CHYTHUKOBBIE CpPEICTBa M-
CTAaHLIMOHHOTO 30HIUPOBAHUSI, KOTOPHIE 00JIamaioT
IIUPOKMUMU BO3MOXHOCTSIMU U CYILLIECTBEHHBIMU TIPe-
MMYILLIECTBAMM I10 CPAaBHEHUIO C HAa3eMHBIMMU CpeJl-
CTBaMHU, — OHM 00eCHeYnBalOT II0OATbHOE MOKPHI-
THEe, MTHOBEHHYIO CheMKY OOIIMPHONM aKBaTOPHUH,
JIal0T BO3MOXXHOCTbh PETyJIIpHOTO TTIOBTOpAa HabJIIoAe-
HUI U HOJyYeHVEe KOMIUIEKCHBIX U MYJIBTHUCEHCOP-
HBIX JTaHHBIX.

Hawmu 6p11 IpOoBEeneH aHAINM3 TAHHBIX CITyTHUKO-
BOTI'O MOHUTOPMHTA KOHILICHTPALMM METaHa B BO3IyXe
Han o. Caxanux 3a nepuon 2018—2021 rr. ¢ ucnoab-
30BaHMEM JAaHHBIX, ITOJYYEHHBIX:

TEOTEKTOHUKA Ne2 2023

e AIRS (Atmospheric InfraRed Sounder) [30, 31]
paboraet Ha ciyTHUKe AQUA (NASA, CIIIA), koTo-
phBIii IIPOBOAUT IJIOOATBbHOE 30HAMPOBAHUE 3€MHOM
atMocdepnl. CKaHep MpeaoCTaBiIsIeT TaHHbIE aTMO-
chepHBIX Tpoduieii TeMrepaTyphl, BOISHOIO Iapa,
MeTaHa, a TakKe JaHHBIC a’pO30JbHBIX (paKIuid
B BUJE CHUMKOB IOBEPXHOCTU 3eMJIM C MPOCTpaH-
CTBEeHHBIM pa3peimeHueM 50 kM. [Tpoduns pasneneH
Ha 28 ypoBHeii oT 1100 g0 0.1 rl1a. Hau6onbiast uyB-
CTBUTEIBHOCTh K METaHy 3asgBjeHa Ha ypoBHe 300—
400 rI1a [31].

e TROPOMI (TROPOspheric Monitoring Instru-
ment) [65] paGoTtaer Ha criyTHuKe Copernicus Senti-
nel-5 Precursor (ESA, HunepiaHobl), KOTOPHI TaK-
K€ MPOBOIUT I100ajbHOE 30HAUPOBAHUE 3€MHOM
atMocdepsl. [To mpocTpaHCTBEHHOMY pa3pelleHUI0
KaXXIbIi IMKCeIb uMeeT pa3mep 7 X 3.5 km. [lpeno-
CTaBJiiEMble JaHHbIE — METaH, O30H, YrapHbIii ras,
JUOKCH] a30Ta, hopMalibaeTua, 00JIauHOCTb B BUIIE
WHTETPaAIbHBIX IO aTMOC(EPHOMY CTOJI0Y 3HAYEHU I
napameTpoB, U3MEPEHHBIX BAOJIb TOYEK OPOUTHI MO~
JieTa.

e IASI (Infrared Atmospheric Sounding Interfer-
ometer — New Generation) [44] Ha GOpTY CIIyTHHKA
Metop (EUMETSAT, I'epmanus). OpueHTHpOBaH
Ha u3MepeHre aTMocepHbIX Mpodueii MapHUKOBbBIX
ra30B 1 MOHUTOPUHT KauyecTBa BO3IyXa C IMIPOCTpaH-
CTBEHHBIM pa3penieHneM 12 kM. JlaHHbIe TpenocTaB-
JISIIOTCSI B BUJIE TIpoduiieit, U3MepeHHBIX BIOJb TOUEK
op6uTtsl moneTa. IIpoduns pazaenex Ha 100 ypoBHEid.

B moneBrix paboTtax ObLI IIPOBeNEeH OTOOP IIPOO
BOJIbl M3 TEPMAJIbHBIX U MUHEPAJIbHBIX NICTOUHUKOB B
emkocti oobemMom 0.5 1 u 100 mn. a3 usBnexkancs
METOIOM BaKyyMHOI Jerazali U MeTOJOM paBHO-
BECHBIX KOHLIEHTpAIIWii B JaOOpaTOPUM ra30reoOXMuMmun
TOU ABO PAH (r. Bragusocrtok, Poccus) [56, 67].
JlabopaTtopus razoreoxumuu TOU JIBO PAH umeer
CsupnerenbctBo Poccranmapra Ne 58 ot 21.12.2021 .
K rtacniopty jabopatopuu I1C 1.051-21.

B paiioHax pacmnojioKeHHUsI I'PSI3€BBIX BYJIKaHOB
IOxHo-Caxanunckuii, IlyraueBckuii, JlecHOBCcKMit
1 BocTOUHEBII Takske OTOMPAINCh ITPOOBI CBOOOTHOTO
raza. [1pu oTOope NCTOYHUK TEPMETUIHO 3aKpbIBa-
Csl CTIEMAJIbHON BOPOHKOW C Ta300TBOOHON TpyO-
KoOi1. 3aTeM pyYHBIM BaKKYMHBIM HAaCOCOM M3 CHUCTE-
MBI OTKQuMBaJCsI BO3AYyX M BbIAEPKUBAJIOCh CBO-
0omHOe 6apOOTHMpPOBAHUE ra3a Yepe3 HACBIIEHHBIA
cosieBoit pactBop B TeueHue 20 MuHyT. B 3aBepime-
HMe Tpoba raza ooremoM 10 M1 0€3 KOHTaKTa C aTMO-
cepoii mepeBoAMIaCh B CTEKIISIHHYIO IPOOUPKY C
COJIEBBIM PACTBOPOM.

3a Bpemst pabort B paitoHe 0. CaxaauH ObLT OIy4YeH
MpeacTaBUTEIbHBIN (hakTHUecKuii Matepuan (Tad:i. 1).

IMomaBagroniee ynucio mMpod M 0O6pa3lOB UMEIOT
VHUKAJIbHBIIA XapakTep, B CBSI3M TPYIHOMOCTYII-
HOCTBIO PAalilOHOB U HEOOJBIION U3yYeHHOCTH ra3o-
reOXMMUYECKOTO COCTABA BhIICISIEMBIX Ta30B.
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AHanmm3 yriaieBogopOIHBIX Ta30B, a30Ta, KUCIOPO-
Jla U YIJIEKMCIIOro ra3a ObUI BBIITOJHEH Ha JByXKa-
HaJlbHOM Ta30BoM xpomarorpade Kpucrtamilrokc-
4000M (OAO “Xpomatek”, 1. Poccust). M3oTonHsbIi
COCTaB yrjiepoaa MeTaHa 1 yIjiepoja YIJIEKMCJIOTO ra-
3a onpeaessiics B 1abopaTOpuM TeOXUMUU CTaOUIIb-
Hb1x n3oronos JIBI'M IBO PAH (r. BaraguBocToK,
Poccust) Ha macc-cniektpomerpe Finnigan MAT-252
(T'epmanust), B YHUBepcuTteTe XoKKaiino (r. Carmno-
po, Amnonus) u Yausepcurere Haroiis (r. Haroiis,
Anonus). Beu paccunTadbl 3HaYeHHUs (O) KakK OT-
HomeHue R o6./Reranmaprs € R — 3TO OTHOIIEHME

BC/2C xak mins uccienyeMoil MmpoObl, TaK W I
crangaprta (VPDB) [66].

TEOJIOTMYECKW U OYEPK

CoBpeMeHHasi KOHTMHEHTallbHasl OKpanHa ceBe-
poO-3anaaHoro cekTopa Tuxoro okeaHa BKJIIOUYAET 10-
KAaMHO30MCKME U KAaMHO30MCKUE CTPYKTYpPHBIE BJie-
MEHTBI ceBepHOlt yacTu AnoHckoro Mmopsi u Tatap-
cKoro TpoJyimBa, 1Ha OXOTCKOTO MOpsI, 0. XOKKaunIo,
0. CaxanuH, Kopsikckoro Haropbsi, Kamuatku u Ky-
PWIBCKUX OCTPOBOB. ['eojiornueckasi CTpykTypa pe-
ruoHa ccopMUpoOBaHa B Mpoliecce KOHBEPTeHTHOTO,
TPaHC(HOPMHOTO 1 KOJIJTU3MOHHOTO B3aMMOIECHCTBUS
JIMTOC(EPHBIX TUIUT B TEUEHUE TTO3AHETO ME30305—
KaiiHo304 [9]. I'panuna mexny Amypckoit 1 OXoT-
CKOWf MUKPOIUTUTAMHU MPUYPOUYEHA K MEPUAUOHATb-
HoMy kpynHeiiiemy LleHTpanbHo-CaxaiuHcKkoMy pas-
JIOMY.

B Xoxkkaitmo-CaxaJnHCKOM pervoHe IIposiBJieHa
ofHa M3 BaXXHBIX 0COOCHHOCTEll HedTera3oHOCHBIX
obOiacreit — pgerazanus Heap. CaBUroBasi TEKTOHHKA
cos3laeT 6J1aronpusiTHbIE 00CTaHOBKU 111 GOPMUPO-
BaHMSI KPYIHBIX CTPYKTYpP pacTSKEHUS, XapaKTepr-
3YIOIIMXCSI HanboIee ONTUMAIbHBIMU YCIOBUSIMU TIJIST
HedTera3oHaKoOIUIeHUSsI, MOCTYIIJICHUS 110 MPOHUIIA-
€MBIM ApeHaXXHBIM 30HaM KPYITHBIX MaruCTPaIbHbIX
CIBUTOB NIYOMHHBIX (DIFOMITHBIX ITOTOKOB [27]. Ky-
JINCOOOpa3HOE COWIEHEHUE CTPYKTYPHO-reoMopdo-
JIOTUYECKMX 3JIEMEHTOB, COCTaBIsTiomux o. CaxajinH,
M MX KOCO€ PACIIOJIOKEHME 10 OTHOILICHUIO K O0IIeMy
npoctupaHuto 3amnagHo-CaxaIuHCKOTO aHTUKJIMHO-
pyisi IPUBOIAT K BIIMSIHUIO Ha (hOpMUpPOBaHUE CKIIAI -
YaTOCTU HE TOJIBKO CXATHsI, HO M CABUTOBBIX OBIKE-

HUI1 GJIOKOB, KOTOPKIE, ITO-BUAUMOMY, ITPOMCXOIM-
JIY BAOJIb BCEX OCHOBHBIX pa3jioMoB 0. CaxanuH [24].

OctpoB CaxaJIuH npeacTasisieT co60it (hparMeHT
A3MAaTCKO KOHTWHEHTAJIBHON OKpaWHBI, OTIOEIEH-
HBIII OT Hee KalfHO30MCKOM pu@TOBON CTPYKTYpPOI
Tarapckoro nponuBa. B cBsi3u ¢ 3TuM, B Tpenenax
OCTpOBa IIPOCIICKUBAIOTCS TAIE030MCKIEe W Me30-
30licKMe—paHHeNnaJeoreHOBble 00pa3oBaHUs, pas-
BUTBhIe B CUXOT3-AJIMHE, XOTS 31eCh OHU CYIIIECTBEH-
HO HapyIIeHbI CHUCTEeMON COMMKEHHBIX MEPUINO-
HaJIBHBIX CABUTOB [22, 23].

C yueToM 0COOEHHOCTEI Te0JIOTUYECKOTO CTPOe-
Hug o. CaxalluH, 0. XOKKaigo, a Takke JHa Ipujiera-
IOIIMX aKBaTOPUI U MPU COMOCTABJICHUU UX CTPYK-
TYPHBIX 2JIEMEHTOB, OBbLIO CAEJIaHO MPEANOI0XKEHUE
0 MPaBOMEPHOCTU OOBEAMHEHUS CKIaT4aThIX COOPY-
XKEHUI B eNUHYI0 XOKKaitmo-CaxaquHCKYIO CKJaj-
yaTyto obJyacTs [8, 9] (puc. 2).

boabmmMHCTBO UCcaeaoBaTeNIel pa3aeastoT IIpe-
CTaBJIEHUS O XOPOILIO BBIPAXXEHHOW TEKTOHUYECKOM
30HAJIbHOCTY CKJIaJ4aToOil CUCTEMBbI, IIPOCIEKMBAIO-
IMIACA OT IOXKHBIX yacTeil 0. Xokkaiino o m-sa [lmvun-
Ta Ha ceBepe o. CaxanuH [45].

OctpoB CaxayiiH sIBJIsieTCsl 00J1aCThbI0 MHTEHCUBHOM
CEMICMOTEKTOHNYECKOM aKTUBHOCTU [27]. CTpyKTy-
pPBI OCTPOBA, B IIEJIOM, MPEICTABISIOT CO00Ii (par-
MEHT TpaHC(POPMHOIT rpaHUIIbI TUTOCHEPHBIX TUIUT,
KOTOpasi BbIPAXKaeTcs B CUCTeMe INIyOMHHBIX Pa3jio-
MOB [32] (cm. puc. 1). ITo aTM paziomam ocyIiecTB-
JisieTcsl ra3o-(GIIOUIHBINA MepeHOC, UHTEHCUBHOCTh
KOTOPOI'O TaKXKe PEeryInpyeTcss CEMCMUYECKOIl aK-
TUBHOCTBIO [29].

CeiicMuuHoOCTh 0. CaxaJlvH CBSI3aHA C CyOMepu-
JIVOHAJILHEIMUY ITTyOMHHBIMU pa3jIoOMaMM, Pa3aelIsiio-
muMu OXOTOMOPCKYIO JUTOCHEPHYIO IUIUTY OT
EBpasuiickoii riuThl. JIBUzKeHHE STUX TUTAT IPYT OT-
HOCUTEJILHO APYra, a TAK:Ke pa3BUTUE CIIPEAMHTOBEIX
MPOIIECCOB B pU(PTOBOIT CTpyKType TaTapcKoro nmpo-
JIMBA, TIPUBOJST K aKTUBHOM ceiicMUYHOCTH [23].

C TEXTOHNYECKMMMU TPEIMHAMM CBA3aHBI MHOTO-
YHUCJEHHBIE BBIXOABLI ra30B M OOpa3soBaHME aHO-
MaJIbHBIX Ta30T€OXMMUYECKUX IIOJIEMl MeTaHa, €ro
TOMOJIOTOB, BOAOPOJA, MHOIA — YIJIEKUCIIOTO ra3a U
reaus [62].

Puc. 1. Kapra paiioHa paGoT 1 OCHOBHBIX OOBEKTOB OIIPOOOBAHNSI OTHOCHUTEIIBHO ITOJIOXEHUSI OCHOBHBIX Pa3JIOMOB (T10 TaH-

HBIM [18], ¢ UBMEHEHUSIMU U AOIIOJTHEHUSIMHU ).

Ipsazesvie 6ynxansi: YOxHO-CaxanmHckuii rps3eBoii ByiakaH — KOCI'B, [lyrauesckast rpymma rpsizeBbix ByinkaHoB — [1I'B, Jlec-

HOBCKUI1 Tpsi3eBoii ByjkaH — JIT'B.

Hcmounuxu munepanvrvix 600: 1 — Boauanckue; 11 — HeBenbckue; 111 — Anusckue; IV — Cuneropckue, V — Xonmckue, VI —

METaHOBEIE BBIXOIBI Ha ore 0. CaxajiH.

Tepmanvrote ucmounuxu: AM — Amypckue; a — Jarunackue; JIy — Jlynbckue; Jle — Jlecoropckue; I1a — IMapomaiickue; [1p —

ITpuTouHsbIe.

Pecuonanvubie pazromsr (udpel B Kpyxkoukax): 1 — BocrouHo-Cuxora-AnuHbcKuii; 2 — 3anmagHo-CaxanuHckuil; 3 — LleH-
TpanabHo-CaxanmuHcekuii; 4 — Xokkaiino-CaxanuHckuii; 5 — CeBepo-CaxanuHckuii; 6 — [Torpanudnblii;7 — Bocrouno-Caxa-

JuHCKU; 8 — CTaponyOCcKuii.

1 — peruoHabHBIE PA3JIOMBbL; 2 — SMULIEHTPHI 3eMyeTpsiceHUil (Myy = 4); 3 — rpsi3eBble BYJIKaHbl; 4 — TepMaJIbHbIC UCTOYHUKU;

5 — NCTOYHUKU MMHEPAJIbHBIX BO

TFTEOTEKTOHUKA Ne2 2023
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BbIXoIbI IpUpPOAHBIX Ta30B Ha 0. CaxXajlvH U Ipu-
Jieralollleii aKkBaTOpUM MOXHO pa3neliIuTh Ha TpU
TPYIIIIbL:

— JIOKaJIbHbIE BBIXO/IbI Fa30B (IPsI3eBbIe BYJIKAHBI,
rasoBble “daxkennlr”, ra3oruapoTepMaIbHbIe MCTOY-
HHUKHN);

Puc. 2. CxeMa cOIOCTaBIEHUS CTPYKTYPHBIX 3JIEMEHTOB
0. CaxanuH u o. Xokkaiino (1o ganHbsM [8, 9, 45], ¢ u3-
MEHEHUSIMU U JOOABIEHUSIMH).

Teppeiinoe: 111 — IImunroBckuii; CH — CeBepo-Habuib-
ckuit; TP — Tepnienuss; PM — Peimaukckuii; OC —
O3sepcko-CBobogHeHckMit; TA — ToHMHO-AHWBCKWMIA,
O — Ocuma.

Texmonuueckue nosica: C1 — Copaun—Hesa; K — Kamy-
nkortaH; U — Mnonanmy; X — Xunaka; K06 — KO6ercy;
Tx — Tokopo.

Byaxanuueckue 3onbi: PK — Pebyn—Kabaro; Hm — He-

MYypO.

1llosnas cosuzosas 3ona: M — Mepeiickasi.

1 — KaifHO30MCKUeE OTIIOKEHUST; 2—3 — CKJIamJaThie COOpY-
xenwmst o. CaxanmuH: 2 — 3anagHo-CaxannHckoe, 3 — Bo-
crouHo-CaxaluHCKoe; 4—5 — CyOmyKIIMOHHBIE CTPYKTY-
pol: 4 — LlenrpanbHo-CaxanmHcKasi, 5 — OXOoToMopcKas;
6 — Mepelickasl IIIOBHasI CABUTOBasi 30Ha; 7 — IOPCKUE
paHHEMENIOBblE aKKPELMOHHbIE KOMIUIEKChl TeppeiHa
OcumMma; & — nosica Hemypo; 9 —MU3bIOHKTUBHBIEC TUCIIO-
Kaluu

— IUIOIIATHOE TIOCTYIUICHME ra3a Hal HedTera3o-
HOCHBIMU CTPYKTypaMM Yepe3 CeTh Pa3IOMOB;

— IUIOIAaHASI DMUCCHSI Ta3a B 30HE UHTEHCUBHBIX
B5PO3UOHHO-ICHYIAIIMOHHBIX ITPOLIECCOB.

IMonoxenue o. CaxajluH B 30HE aKTUBHBIX TOPU-
30HTAJLHBIX JNBWXKEHHUUN JIUTOC(PEPHBIX TUIUT OO0Y-
CJIaBJIMBAET €ro T'eOJIOrMYEeCKOe CTPOEHHE, KOTOPOoe
XapakTepusyercs: GOIBIIMMU MOIIHOCTSIMU BEpXHE-
MEJIOBBIX Y KailHO30MCKHUX OCAHOYHBIX OTJIOXEHUM
(mo 10 xm Ha CeBepHoMm CaxaJinHe), BBICOKOM celi-
CMUYHOCTBIO U 3HAYUTENIbHBIMU TpagUeHTaAMU TEK-
TOHUYESCKUX IBMKEeHUH [7].

Cpenn COBpeMEHHBIX METOIOB MCCIEIOBaHUS
GImonToIMHAMMYECKNX IIPOLECCOB 3€MHOII KOPBI
Haunoboiee 3pPEeKTUBHBIM U JOCTYITHBIM SIBJISTIOTCS
ra3oreoXMMHUYecKrii MOHUTOPUHI. Bce Ooblnyio ak-
TyaJIbHOCTh Ha CETOTHSIITHUI IeHb IPUOOPETAIOT 1 -
CTAaHLMOHHBIC U3MEPEHUS U UCKIIOUNTEIBHO BayKHBI
B 9KOJIOTUYECKOM MOHMUTOPUHTE. MeTOIbl aKTUBHO-
o OWCTAaHIIMOHHOIO 30HOMPOBAHUS C UCIOIb30Ba-
HUEM JIa3epHBIX UCTOUHMKOB M3JTy4eHUSI 00JIagaioT
HECOMHEHHBIM IIPEUMYIIECTBOM CpPEIr METOIOB MO-
HHUTOpUMHIA aTMocdepnl, BKIIOYas BCEBO3MOXKHBIE
METOIBI MPSIMBIX KOHTAKTHBIX U3MEPEHUIT ee mapa-
METpPOB.

AHAJIN3 ITOJIYYEHHbIX JAHHbIX

CornacHo paHee NPOBEIEHHbIM ra30reoxXuMuye-
CKUM ucciienoBaHusM Ha o. CaxaJluH BblAEJIEHBI
JIBE 3KOJIOTO-Ta30r€OXMMHUYECKHE 30HBI IEPBOTO MO~
pgaKa — MeTaHOBasl U yIJIeKUCIIO-MeTaHoBas [61].
Ha ocHoBe aHanu3a MMeLMXCs JaHHbIX 10 YIJiera-
30HOCHBIM Y He(TEera3oHOCHBIM paiioHaM, a TaKXKe
MOJYYEHHBIX HaMU JAHHBIX T10 TPSI3€BbIM ByJIKaHaM
¥ JlarmHCKOM Ta30rnapoTepMaIbHONM CUCTEME OBIITN
YCTaHOBJIEHbl OCOOEHHOCTHU pacIpeaesICHUST MeTaHa
U yriekucioro rada Ha o. CaxanuH. [IpoBeneHHbI
aHaJI13 1oKas3aj, YTo B CEBEPO-BOCTOYHON 1 BOCTOU-

TFTEOTEKTOHUKA Ne2 2023
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Holt yacTtu 0. CaxaJInH CUCTEMBI Ta30BOM pa3rpy3Ku
MpeacTaBIeHbl METAHOM, IIPU 3TOM YTJIEKMCIIbIN ra3
HaOJTI0IaeTCsl B MUHUMAJIBHBIX KOHLIEHTpaLusax [61].

B 3amagHoiIf 1 1oro-3amnamHoit 9actax o. CaxajinH
pacIioJIOXXEeHbI 00BEKTHI, B KOTOPBIX YIJIEKUCIIBIM Ta3
SIBJISIETCSI OCHOBHBIM KOMITOHEHTOM (TpsI3eBbIC BYJI-
KaHbl, BOOOMWHEpPaJIbHbIe NICTOYHUKH) WA COCTaB-
JISIET 3HAYUTEJIbHYIO YacTh (YTOJIbHBIC 3aJI1e3K1) U 10-
JIST YIJIEBOAOPOMHBIX Ta30B psia dTaH—IIEHTaH yBe-
JIMYEHa.

I'azo-reoxuMmyeckmre MCCaeqOBaHUs ObLIM IIPO-
JIOJDKEHBI Ha y9aCcTKax pa3rpy3Ku TepMaIbHBIX U MU-
HepallbHBIX Bom Ha o. CaxamuH. TToydeHHBIE JaHHBIC
pacrpenejaeHusI MeTaHa U YTJIEKMCJIOro ra3a Ha BOgo-
MUHEPAIbHBIX Y4YacTKaX Ia30BOM pasrpy3Ku MOA-
TBEPAWJIM HAIWYME ABYX I'a30-T€OXMMUYECKUX 30H.
OCOOEHHOCTH MPOSBICHUS IIOJCH MeTaHa U yrjie-
Kucyioro raza Ha o. CaxajquH oTpaxaeT pa3jndyue B
TeOJIOTUYECKOM CTPOEHMHU CEBEPO-BOCTOUYHOI U IOro-
3armagHoM 4acTe OCTpPOBa.

Ha ceBepe ocHOBHBIE HedTera3onposSBICHUS
MPUYPOUYECHBI K KAMHO30MCKNUM OTJIOXEHUSIM (Cpeli-
HU 1 BEpXHUI MUOLEH, IJIMOLICH), HAKOIUICHHBIM
B MOPCKMX YCJIOBUSIX, U KOHTPOJMPYIOTCS CyOMepHU-
JUOHaJIBHBIMU pa3jioMaMM CABHUTOBOTI'O TUIIa, KOTO-
pBI€ CIIy>XaT OCHOBHBIMM KaHajaMU IJisi MUTpallnu
razoB 1 ¢arongoB. CoBpeMeHHAasT aKTUBHAsI MUTPa-
1S BOOJIb Pa3jiOMOB ITOATBEPXKIAETCS MHOTOYMC-
JIECHHBIMU He(Tera3onposiBJICHUSIMA, TePMaTbHBIMU
1 MUHEpPaJIbHBIMI NCTOYHNKAMM, TAa30BBIMY aHOMa-
JINSAMU.

Mg 1oxHoi yactu CaxalluHa XapaKTepHbI Mpe-
UMYIIECTBEHHO KOHTUHEHTAJIbHbIE TEPPUTCHHEIE
OTJIOKEHUSI HU3KHEMEJIOBOTO, BEpXHEMEIOBOTIO U ITa-
JIEOTeH—HEOTeHOBOTO BO3pacTa, MpU 3TOM B psie
cllydyaeB OpraHM4YecKoe BeIIeCTBO MOXET UMEThb TaK-
e Mopckoit reHe3uc [21]. K 3o0HaMm pa3ioMoB Ipu-
YPOUYEHBI Pa3HOBO3PACTHBIE UHTPY3UM.

Pe3ynbTaThl NMpOBEAEHHOI MHOTrOJETHEH Tra3o-
TEOXUMUYECKOM ChEMKU IMTOATBEPKIAIOTCS TaHHBIMU
CITyTHHMKOBOTO HabroneHus (puc. 3).

NMeromnecst naHHBIE ITOKA3bIBAIOT MMOBBIIIIEHHBIE
3HAYEHUSI KOHLIEHTPALIMM METaHa B CEBEPHOI YacTU
0. Caxanun. IloBbIIIEHHBIE MTOKAa3aTeIN TaKKe Ha-
OJIIOAAIOTCS M Hajl CEBEPHOM YacThlo aKBaTOPUU, TIe
B npenenax CeBepo-CaxaJIMHCKOIO 0cagodHOro 6ac-
ceiiHa pacIioIOXKeHbl OCHOBHBIE MIPOSIBJIEHUS HEDTU
M Ta3a, TaKKe Ha CeBEPO-BOCTOUHOM Iebde U CKITO-
HE M3BECTHBI 3aJIEKM Ta30BBIX TUAPaTOB [41, 48, 54].

Cocmas ea3zoeeoxumuuecKux noieil Memaua
u yenekucaoeo easa o. Caxanaur no 0auHviM
IKCNEeOUUUOHHBIX UCCACO08AHULL

JloKaibHbIE YYacTKHU TMOBBIIIEHHBIX KOHILIEHTpAa-
Ui MeTaHa BEIABJICHBI B I0XXHOM 9acTi 0. CaxaauH
(puc. 4).
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Puc. 3. KoHuieHtrpanus metana no nanusiM MK-30H1a
AIRS [30] (Hucxomsiimuii BUTOK) Ha ropuzoHTe 100 m
Hax moBepxHOCThIO 3a mepuon 01.09.2017—03.09.2021
(1000 ppbv = 1 ppm).
1 — rpsizeBbIe ByJIKaHbBI; 2 — KOHTYp o. CaxanuH (ciaeBa)
Y KOHTMHEHTAJbHOM YacTu cyliu (Crpana)

AHanum3 BoIbl OIIPOOOBAaHHBIX XOJIMCKHUX MCTOY-
HUKOB, ITOKa3aJl, YTO UMEIOTCS MPUMECH, KOTOPbIE
NpUHAmIeXaT K CyIb(MPUIHBEIM (CI1ab0cepoBOIOPOI-
HbIM). BogHbIe ICTOYHNKY ¢ aHAJIOTUIHBIM COCTABOM
BOJbI pACIIPOCTPaHEHbI B I0XKHOIT yacTu 0. CaxajivH,
Ha ero 3anagHoM Iobepexbe (TaTapckuil 6acceiiH) u
IPUYPOUYCHBI K 30HAM TEKTOHMYECKMX pa3IoMOB [28].

BbIXobl MHOTOUMCIIEHHBIX UCTOYHUKOB HaOJII0-
Jal0TC IIPEUMYILIECTBEHHO B Y3KMX 30HAX pa3JIOMOB
B CHUTbHO TPEIIMHOBATHIX BYJIKAHOT€HHO-0CaTOYHBIX
MUOILICHOBBIX 00Pa30BaHUSIX, PexKe — IMaIeOTeHOBBIX
U MEJIOBBIX.

B pesynbTare mpoBeIeHHONM cepUU XpOMaTorpa-
drIeCKNX aHATM30B ObLIO BBISIBJIEHO, YTO XOJIMCKHUE
CEPHUCTHIE UCTOYHUKM COAEPKAT BHICOKME KOHIIEH-
Tpally ra30B, PACTBOPEHHEBIX B BOJE:

—mertaH — 20666—1701472 un/xn:

— renuii — no 900 v/ u

— Bomopoxd — mo 500 Hi/mn.

— 3TaH — OOHapyXeH B HEKOTOPHIX ITpodax.
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Puc. 4. Pacripenenenue KOHLEHTpalLMii MeTaHa B I0XKHO yacTu 0. CaxaiuH (1o JaHHBIM [ 18], ¢ \3BMEHEHUSIMU U IOTIOJTHEHU -
SIMU).

Pecuonanvruvle paziomslr (Idpbl B Kpykoukax): 1 — BoctouHo-CuxoTa-AnuHbckuii, 2 — 3anmanHo-CaxanuHckuit, 3 — Llen-
TpaibHO-CaxanmuHckuii, 4 — Xokkaiino-CaxanuHckuii, 5 — CeBepo-CaxanuHckuii, 6 — [Torpanuunsiii, 7 — Bocrouno-Caxa-
JMHCKU, 8 — CTapomyOcKuid.

1 — TepManbHBIE HCTOYHUKH; 2 — IPsI3eBbIe BYJIKAHBI; 3 — BOIOMMHEPATbHbBIEC UCTOUHUKH; 4 — SITUIICHTPBI 3eMJICTPSICEHMIA;
5 — M30JIMHUM; 6 — IMHUN OCHOBHBIX pa3ioMoB; 7 — koHUeHTpauuu CHy ot 2.6 1o 96.38, (%)
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B cocraBe rmyOMHHBIX QIIONIOB HapsSIy C BOOO-
pOIOM, METAHOM UM APYTMMU YIJI€BOJOpOAAMU MPU-
CYTCTBYIOT KUCJIbIE cepocoepkalire ra3nl. [1ockomb-
Ky TeMIlepaTypHBIM TpaguleHT B 3eMHOI KOpe CO-
craBiser ~20°C/KM, TO U3 IIyOMH K TOBEPXHOCTHU
MOCTYIAEeT TeIlIast BOAA, COAepKallasi CEPHYIO, COJISI-
HYIO 1 GDTOPOBOIOPOIHYIO CUJIbHbIE KUCITOTHL.

He uckiroyeHa cBSI3b MPOSIBIICHUI MUHEPaJIbHBIX
BOJI Ha IOr0O-3aIlaflHOM I100epeXbe OCTpOBa ¢ HedTe-,
ra3onposIBJICHUSIMH Y MPOSIBICHUSIMU ra30TUAPaTOB
100KHOI yacTu TaTapcKoro mpoinBa, HaXOISIIUMUCS
oI, BIMSTHAEM IIPOHUIIaeMOii 30HbI 3armagHo-Caxa-
JIMHCKOTO pa3jioMa.

B 2013—2015 rr. Ha mwenbde U CKIOHE OCTpoBa
CaxanuH IpoBeAeHBI HECKOJIBKO MOPCKMX HAayIHBIX
OKCHEAUIIMI B paMKax MEXIYHAapOOHOIO MpOeKTa
“Sakhalin Slope Gas Hydrates” (SSGH), B koTopom
npuHsum yaactue Poccust, Simonus u Kopes [29, 57].

ITo maHHBIM POBEAESHHBIX SKCIISANUIINI B IIpeae-
JlaXx BEpXHEeU 4acT OCTPOBHOTO CKJIOHA B paiioHe 3a-
muBa e Jlanrng B SIlmoHCKOM Mope ObLIM OOHAapy-
XKeHBI Hanbojiee MEJKOBOMHEIC, Ha NIyouHe 322 M,
U3 U3BECTHBIX TIPOSIBICHUM Ta30TUAPATOB, BCKPHIT
MIOJIHBIN pa3pe3 OTVIOXKEHUI, XapaKTePHBIX I y9acT-
KOB C IOTOKOM YIJIEBOOOPOIHBIX ra30B HA MOPCKOM
nHe [57].

[NoBelmeHHAsT ceiicMUYHOCTh ora o. CaxalumH
[22, 23], a TakKe HAIMYME B 3TOM paiioHe aKTUBHBIX
IPSI3€BBIX BYJIKAHOB M MWHEPAJIbHBIX MCTOYHUKOB
CBHUICTEIIBCTBYET 00 aKTUBHOCTHU pa3ioMoB. [lorroi-
HUTEIbHBIM JIOKAJIbHBIM MCTOYHMKOM YIJIEKHCJIOTO
rasa, a Takoke BOJIOpOJa B I0r0-3ara Hoil 30He SIBJISI-
IOTCSI TaJICOBYJKAHbI, OMHAKO, OHU MMEIOT eIMHNYI-
Hoe pacnpocTpaHeHue [23].

Ha 1oxxHoM oTpeske kpynHbiii LleHTpanbHo-Ca-
XaJTMHCKUHA Pa3JIoOM KOHTPOIUPYET pa3MEILICHUAE Me-
3030MCKHUX MarMaTudeckux ¢opMaliniii, KOTOphIE,
KaK MBI TI0JIaTaeM, SIBJISTIOTCS JOTOTHUTETBHBIM UC-
TOYHMKOM YTJEKMCIIOTO ra3a B I0KHOM yacTu o. Ca-
XaJIMH.

BrIsiBieHO, 4TO B HanpaBjaeHUM oT IlyraueBcKkoro
IpsI3eBOro ByJIKaHA 3HAYMTEIbHAS IOJISI MeTaHa (o0
60%) cMeHsieTCsI Ha TIpeobIagaHue YIVIEKMCIIOTO ra3a
B IOxHo-CaxanuHckoM rpsizeBoM ByinkaHe, CuHe-
TFOPCKUX UCTOYHUKAX, PACTIOJIOXEHHBIX B OKPECTHO-
cTsax I. FOxHo-CaxanuHck (puc. 5).

[IpoucxoxneHne moOJs IMOBBIIEHHBIX KOHIIECH-
Tpaluii yTJIEKUCIOro ra3a B 10KHOM yacTu o. Caxa-
JIMH MOXKET OBbIThb Takke OOYCJIOBJIEHO MarMaTuye-
CKMMH UCTOYHMKAMH U, BO3MOXHO, MOJOIBIM Tep-
MoMeTaMop(U3MOM TOpHBIX TTopo. TaM, rie B 30HYy
MeTamMopdu3Ma BOBJICKAIOTCS MOPOAbI, HACBIILIECH-
HBI€ OPTAaHWYECKUM BEIlleCTBOM (HaYMHAasl C BEpXHE-
ro Mena), kK CO, nobasisiercs reHepalusi MeTaHa ¢

TSDKEJIBIM M30TOIHBIM coctaBoM (8*C—CH,):

— s FOxHo-CaxaJuHCKOro Ipsi3eBOTo ByJKaHa
d13C—-CO0O, —2.8...—2.7%0 u 8"*C—CH, —27 %o
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— g [lyraueBCKOro  Ipsi3eBOTO
*C—CO, —4%o0 n 8C—CH, —25...—21%o.

Tak:ke BHeApeHNE MHTPY3UBHBIX TN (Haiiky qua-
0azoB) B paiioHe HOxxHO-CaxaJMHCKOro rpsi3eBOro
By/iiKaHa 1 CUHEropCcKUX UCTOYHUKAX MOXKET O0bsIC-
HSITB TTOBBIIIEHHBIE KOHIIEHTPAINiA YTJIEKUCIIOTO ra-
3a B 9ToM paiioHe [1]. M30oTOmHEBII cocTaB yriepoaa
MeTaHa —36.7 %o 1 yriekucioro raza —2...—22.2%o,
YKa3blBaeT Ha MpeobjajaHue 3HAYUTEIBLHOM IOIU
TEPMOTEHHOI KOMITOHEHTBI B BOCXOISIIIMX (DIIFOU-
nax. Hanumyve MaHTUIAHOTO TeJiusl B JaHHOM palioHe
OIHO3HAYHO CBUAECTEILCTBYET O INTYOMHHOM TeHE31~
ce ra3oB, BKJIIoYas 3TaH, MpoIaH, OyTaH 1 n300yTaH.

IimyGuHa caxaaMHCKUX CABUTOB OIIpeesieHa 1o ITy-
OMHE 0YaroB 3eMJICTPSICEHUI U cocTaBiisieT 15—20 kM.
ITo maHHBIM CeMCMUYECKUX WUCCIIEIOBAHUI TaKUM
ryOMHAM COOTBETCTBYIOT 30HBI TPEIIMHOBATOCTH,
HaChIIIEHHbIE (QITIOUIAMU, COSIUHSIIOIINECS C Bep-
TUKAJIbHBIMU Pa3JIOMaMHM CABUTOBOTO TUIIA, TIE TTPO-
WCXOOUT aKTUBHAasI MUTpanusi ra3on [20].

Bnons Xokkatimo—CaxanmuHckoro u LleHTpanbHO-
CaxaJMHCKOTO pa3JIOMOB BepTUKaJIbHAsI aMIUIMTyda
cMeleHus 6;10koB coctapisteT 400—600 M. B nepuo-
IIbl 3eMJIETPSICEHUI B palioHe ITyOOKUX TeKTOHUYE-
CKUX ITIPOrnOOB MOXET HMPOMCXOAUTDH MPOLECC CMe-
IIMBaHUSI DIyOMHHBIX (DIIFOMIOB M CEIMMEHTOTCHHBIX
pacTBOPOB, COAEpXalllMX YIJIEBOOOPOIHBIE Ta3bl.
Bo BpeMsI ceiicMOTEKTOHMYECKOTO CIBUIAa IMPOUCXO-
IUT Murpauus ¢GpJIOUI0B B IPOHUIIAEMbIE 30HEL.

D mounabl 3aNOHSIIOT TPEIIMHBI U BbIIABINBAIOT-
¢ BBepX IIo pasziomy. Eciu pa3noM mepekpbIT oca-
JOYHBIM 4eXJI0M (ceBepOo-BOCTOYHAs YacThb 0. Caxa-
JIMH), TO (DIIOMABI CKAILTMBAIOTCS B TIACTAX ITOPUCTHIX
M TPEIIMHOBATBIX ITOPO]I, a €CJIM Pa3JIOM COOOIIAeTC s
C 36MHOM MOBEPXHOCTHIO (I0KHAS W IOrO-3altagHast
yacth CaxananHa), To QIIONIBI BBIXOISAT Ha TTOBEPX-
HOCTb.

BYyJIKaHa

Konuenmpayus memana u yeaekucaoeo easza
6 ammocghepHom 8030yxe no OAHHbIM
CNYMHUK08020 HAOAI00eHUS

Ha o. CaxanuH cyliecTByeT ABe KPYIHBIE Tpsi3e-
ByJIKaHn4eckue cuctemMbl — HOxxHO-CaxanmHcKuii
rpsi3eBoil ByJakaH U IlyraueBckasi rpyIina rpsi3eBbIX
ByJIKaHOB. M3BecTHHI Takxke BocTouHbIii u JIecHOB-
CKUi1 rpsi3eBbIe BYJIKAHBI, KOTOPBIE 110 CBOEII aKTUB-
HOCTH OJIVZKE K HEOOJIBIIMM IPSI3ENPOSIBICHUSIM (CM.
puc. 1).

I'psizeBbIM BynkaHaM o. CaxajquH CBOMCTBEHHEI
MaKCHUMaJIbHbIe KOHIICHTPAIIMK YIJIEKUCIOThI Cpeau
M3BECTHBIX TIpsI3€BBIX BYJIKaHOB. [Ipeobnamaroiiyim
ra3oBbIM KoMIoHeHTOM Wit FOxHo-CaxaarmHCKuX
TpsI3eBBIX BYJIIKaHOB sBisieTcss CO, (mo 74%), 3Ha4m-
TeJIbHBIX KOHLIEHTpaluii nocturaetr u CH, (1o 24%)
[61]. IIpencraBiaecHMe O IyOMHHOM UCTOYHHUKE ra30B
ITyrayeBckoro m HOxHO-CaxaJIMHCKOTO TIPSI3€BBIX
BYJIKAHOB COIJIaCyeTCSl C TEM, UTO Ta3bl IPSI3EBBIX
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Puc. 5. PacnipenesieHue KOHLIEHTPALIMI YIJICKMCIIOTO ra3a B xHoM yactu 0. CaxaiuH (1o JaHHbIM [ 18], ¢ ucnpaBieHUSIMU U
TTOTIOJTHEHUSIMM).

Pecuornanvnuvie pazromer (bpbl B Kpykoukax): 1 — BoctouHo-CuxoTa-AnmHbcKuit, 2 — 3amanHo-CaxanuHckuii, 3 — LleH-
TpanbHo-CaxanmuHcekuii, 4 — Xokkaiino-CaxannHckuii, 5 — CeBepo-CaxannHckuii, 6 — [Torpanuynsiii, 7 — Bocrouno-Caxa-
JuHCKUi, 8§ — CraponyOcKuit.

1 — TepMasibHblE UICTOUHUKU; 2 — Ipsi3eBble BYJIKaHbI; 3 — BOIOMUHEPAIbHbIE UICTOUHUKU; 4 — SMULIEHTPbI 36MJIETPSICEHUIA;
5 — M30JIMHUM; 6 — IMHUU OCHOBHBIX pa3iioMoB; 7 — KoHueHTpaunu CO, ot 0.11 no 81.4, (%)
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Puc. 6. Konuenrpamuss metaHa Ha ropuszontax 1000 rlla (a), 850 rlla (6), 400 rlla (B) m BepTUKalIbHBIH TpODWIbL

(r) 08.09.2021 .
1 — rpsi3eBbIC BYJIKAHBI

BYJIKAHOB T€HEPUPYIOTCHI B OCAIOYHBIX TOJIIAX Ha
DIyOMHAX MopsgaKa 5—6 KM, TAe CYLIECTBYIOT TEPMO-
OapmyecKue YCIIOBUSI IJIST 0Opa30oBaHUS OOJBIIMX
00beMOB Ta3za [5, 10]. U3sMeHeHusT XUMHUYEeCKOIo CO-
CcTaBa CBOOOIHBIX Ta30B I'PSI3EBBIX BYJIKAHOB OOBIYHO
OOBSICHSIIOTCSI MEXaHUYECKUM CMEIIMBAaHUEM Ta30B
N3 HECKOJIbKUX OTACJIbHBIX pa3/IMYHbIX MCTOYHUKOB
(pe3epByapoB), BCKPBIBAEMBIX ITOABOISIIMMUI KaHAa-
JlJaMU BYJIKaHOB [6, 17].

I'eonornyeckoe Pa3BUTHUEC, a TAKXKE CEMCMOTEKTO-
HHUYCCKUX PEXKHM O. CaXS.J'[I/IH, 06YCJ'IaBJ'[I/IBaIOT Ha-
JIMYUEC ITOBBIIICHHBIX KOHL[CHTpaLlMP'I YTIJIEKHUCIIOTO
raza B I0XXKHOM 4acTu OCTpOBa.

J171s1 BBISIBJICHUSI CBSI3U CEACMUYECKUX COOBITUI 1
W3MEHEHUSI YPOBHS KOHILIEHTpAllMM MEeTaHa B aTMO-
chepHOM BO3OyXe Ha IIpUMeEpe CaMOro KpPYyIMHOTO
n aktuBHOTO FOXHO-CaxajJuHCKOro rpsi3eBoro BYyJI-
kaHa 0. CaxajJuH ObLIO BBITIOJHEHO COIOCTaBJICHUE
JaHHBIX TUCTAHIIMOHHOTO HAOJIONEHUS C pe3yibTa-
TaMM 3KCIEAUIUOHHBIX UCCISAOBAHUIA.

B skcniequninu B centsiope 2021 r. 0but oToOpa-
HBI TIPOOBI CBOOOIHOTO rasa u3 rpudoHoB KOxHO-

TEOTEKTOHUKA Ne2 2023

CaxaaMHCKOIo IpsI3eBOro ByjKaHa, MPOObI BO3ayxa
Hang rpudoHaMU Ha BbIcOTe 1 M, U3MEpPEHO aTMO-
chepHoe mamiieHue, kKoropoe cocrtaBuwio 940 rlla.
KoHueHTpanus MeTaHa B Bo3ayxe B paiioHe FOxHo-
CaxaJIMHCKOTO Tpsi3eBOT0O ByJIKaHa cocTaBuwia 2.1—
4.5 ppm.

ITokazaHo HeGobIIIOE CHUXXEHUE KOHLIEHTpaIu1
MeTaHa TPU YBEJIWYCHUM BBICOTHI HAOJIOMEHUS, a
TaKXe OUeBUIHOE PE3KOE CHIKeHUE KOHICHTPpalluU
MeTaHa BbIle ropuszonTta 400 rlla (puc. 6, BepTH-
KaJbHBII IpOGWb, TpaduK).

Xokkaitno—CaxaJluHcKasl ckjagyatasi 00JacTh
XapakTepU3yeTCcsl 3HAUYUTEIbHOM WHTEHCUBHOCTBIO
celicMuueckux coobITuil (cM. puc. 1). OgHako B 11e-
puon ot 22.08.21 1. mo 08.09.2021 r. Ha weabde u
CKJIOHax 0. CaxaJIMH 3eMJIETPSICEHUI He ObLIO 3ape-
TUCTpUPOBaHO, HO 12.09.21 1. MpOM30I1ILIO 3eMJIeTPsI-
ceHue B paiioHe KypuiabcKoil KOTJIOBUHBI MarHUTY-
noit M = 5.3 n rmyounoi anuiieHTpa 358 km [37].

ITokazaHo U3MeHEeHUEe YPOBHS KOHLICHTpALIUU Me-
TaHa Ha pa3JIMYHbIX Topu3oHTax 1o maHHBIM AIRS [31]
(puc. 7). ITocne 3emnerpsicenus 12 centsiopst 2021 r.
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Puc. 7. IIpocTpaHCcTBeHHbIE pacnpeneaeHusl KOHLIeHTpauuii Ha ypoBHsx 400, 850, 1000 rlla 3a 08.09.2021 u 12.09.2021 no

nanaeiM AIRS (30, 31]).

O6o03HayeHo: FOxHo-CaxalnHCKUil rpsi3eBoit ByJKaH (KPYXKOK YEPHBIM); KOHTYp 0. CaxajnvH (JIMHUSI YEPHBIM).

KOHLICHTpauusda METaHa BO3pOCJja Ha BCEX UCCICOYC-
MBbIX TOPU30HTax.

Ha narty 8 cents6pst 2021 r. KOHLIEHTpaALIUs MeTa-
Ha Ha KaXI0M U3 TPeX PaCCMOTPEHHBIX TOPU3OHTOB
HIDKE, 9YeM B IeHb 3eMuieTpsiceHus 12 ceHtsiopst 2021 1.
O4YeBUAHO, UTO COXpaHsIETCSI OOIas TeHAECHLUS K
CHMXXEHMIO KOHILIEHTPALIMU TIPU YBEIUUYEHUN BBICO-
ThI TOPU30HTA.

Pocrt koH1IeHTpam MeTaHa B atMocdepe (ITo JaH-
HbIM AIRS [31]) mocne 3emnerpsicenus 12.09.2021 r.
npeacTaBiicH Ha rpaduke (puc. 8).

B Tteuenue mecsua B aBrycre 2021 1. aj1 ypoBHS
MaKCHUMaJIbHOI YyBCTBUTENbHOCTH cKaHepa AIRS
OTMEYaJICh CKAYKW 3HAYEHU I KOHIICHTpAII MeTa-
Ha (B nuarma3oHe 1.75—2.15 ppb), a moce 3emieTpsi-
ceHust 12 centsops 2021 r. mokazaTesb BO3POC U CO-
XpaHsUT HEKOTOPYIo CcTabmibHOCTH (1.9—2 ppb) Ha
MPOTSIKEHUM 7-MU AHei. OaHAKO B MIPU3EMHBIX CJIO-
SIX TAHHBIA POCT 3aMeTeH 0oJiee OTUYETIUBO U KOH-
IEHTpAII MeTaHa B IPU3EMHBIX CJIOSIX aTMOCchephl

OCTaeTcs MOBBIIIEHHOI B TeUeHUE 7-MU IHEU mocie
3CEMJICTPACCHUA.

MOHUTOPUHT pailoHa McCiiefoBaHUs TTPOBOANII-
cs ripu iomonin ckanepa TROPOMI [65], pe3ynbra-
THl aHadW3a JAaHHBIX M aMIUIUTYIHOE W3MEHEHUE
KOHILIeHTpalluu MeTaHa B aBrycre 2021 r. B mepuon
0e3 3eMJIeTPSICEHMI BOJIIM3M HCCIEeayeMOll 001acTu
npeacTaBieHbl Ha rpacduke (puc. 9).

OmHako TIociie 3eMJIETPSICEHMST TToKa3aTellb KOH-
LEHTpAMM MeTaHa B aTMocdepe BEIPOC U B TEYEHHUE
7-MU THEW COXPaHST OTHOCUTENIbHYIO CTaOMIBHOCTD
(1825—1895 ppbv).

IlpencraBieHsl pe3yabTaThl HAOMIOACHMS 3a W3-
MEHEHUSIMU KOHIICHTPAIlUM MeTaHa U YIJIEKHCIOTO
raza B aTMocgepe, NoJydYeHHbIE IIPU TOMOIIIU CKaHe-
pa IASI (MetOp) [44] (puc. 10).

OBCYXJIEHHWE PE3YJIbTATOB
Monwntopunr paiiona HOxHo-CaxaImHCKOTO
TPSI3€BOTO BYJIKaHA ITOCPEIACTBOM TpEX CKaHEPOB

TEOTEKTOHUKA Ne2 2023
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Puc. 8. [padvk usmeHeHus1 KoHIleHTpau MetaHa 3a 01.08.2021—

03.10.20211T. mo manHbIM ckaHepa AIRS (o mannbim [30, 31]).

1 — 3HaYeHUS Ha ypOBHE MaKCcUMaJbHOi1 uyBcTBUTENbHOCTH, 300—400 rlla; 2 — 3HaYeHUs] KOHILIEHTpaLMii MeTaHa B IIPU3EM-

HbIX c1osix atMocdepsl, 900 rlla; 3 — celicMuyeckoe coObITHE

TROPOMI (Sentinel-5)
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Puc. 9. I'padbvk nusmMeHeHus1 KOHIIeHTpauuu MeTaHa 3a 01.08.2021—26.09.2021 rr. mo nanHbiM ckaHepa TROPOMI ([65]).
1 — xonuentpauuu CHy (ppdv); 2 — cpenHsis KOHUEHTpaUus 32 paCCMAaTPUBAEMBIii TEPUOL; 3 — TPAHUIIBI CTAHAAPTHOTO OT-

KIIOHEHUA KOHHCHTpaL[PIﬁ; 4 — celicMuyecKoe coObITHE

CIyTHUKOBOM cucteMbl MOoHUTOpUHTa AIRS [30, 31],
TROPOMI [65] 1 IASI [44] moka3al CXOXHE Pe3yITb-
TaThl, a UMEHHO — TUCTAHIIMOHHBIE METOIBI 30HIM-
poBaHUs aTMOCchepbl 3aUKCUPOBATIA POCT KOHIIEH-
Tpaluu MeTaHa MocJie 3eMJIETPSICEHUSI, a TAKXKE CO-
XpaHEHUE OTHOCUTEJbHO CTaOWJIBHOTO MoKazaTesst
KOHIIEHTpAIlMU B T€UeHWE 7-MM THEH Tocie 3eMire-
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TPpACCHUA. KpOMC TOro, aHaJdn3 JaHHBbIX CO BCEX UC-
ITIOJIB3YyEMbIX CKaAaHECPOB IMMOATBECPANII CHUKCHMNE KOH-
HOEHTpallu ME€TaHa NMpU yCJIOBUU YBECJINYCHUSA BbICO-
ThI pacCMaTprUBacMOIo CJI04 aTMOC(l)CpLI.

B3aumocBs3b pacripe€acicHudad U M3MEHUYMBOCTU
coCTaBa IMPpUPOAHLBIX Ta30B B 3aBUCUMOCTU OT cem-
CMMYHOCTHU ObLIa IIOATBEPKIACHA U ObLIN IIPOBCICHDBI
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Puc. 10. I'pacduku n3MeHeHUST KOHLIEHTPpALIMK: MeTaHa (a) 1 yriaekucaoro rasa (6) 3a mepuoxn 01.08.2021—03.10.2021r. o naH-

HbIM ckaHepa [AST (MetOp) ([44]).

1 — xonuentpauust CHy (ppb) B npuseMHsbIx ciosix atMocdepst (900 rlla); 2 — cpennue 3HaueHus KoHueHTpauuiit CH,4 no
npoduno; 3 — konueHnrpauusa CO, (ppb) B npuseMHbIX ciiosix atMocdepsl (900 rlla); 4 — cpenHue 3HaYeHUSA KOHLEHTpaL Ui

CO, no npoduo; 5 — ceiicMruueckoe coobITHE

HUCcclieloBaHUsl ee 0ocoOeHHOCTel Ha npuMepe FHOx-
Ho-CaxaJMHCKOTO TpsizeBoro BynkaHa m Ilyraues-
CKOI TpyHIThI Tpsi3eBbIX ByJIKaHOB [10].

ImyOGuHHBIE CIBUTH SBISTFOTCS TTOABOISIINMU Ka-
HaJlaM¥ Kak JUIsT QJIIONIOB M3 0CaTOYHBIX 0ACCEITHOB
(yraeBomoponnl), TaK W I MAaHTUIHBIX (DIIOMI0B
(renuii, BOOOpOM, YIAEKUCbI Ta3). [1oToK razoB u3
0OCaIOYHBIX 0ACCEHOB MOXET YCHJIMBATHCSI BO Bpe-
MsI CeiiCMUYECKOM aKTUBHOCTH BCJIEICTBME BO3ZHUK-
HOBEHUS OOIIUPHBIX TIPOHULIAEMbBIX 30H ¥ OTKPBITHUS
HOBBIX (DITIONIOTIPOBOASIINX KAaHAIOB.

PesynbTaThl MpOBEAeHHBIX MCCISIOBAHUIM ITO3BO-
JISTIOT HAM YTBEPXKIATh, UTO 3eMJICTPSICEHUS] BIIUSIIOT
TakKe Ha IeOnT cBOOOIHBIX ra3oB KOxxHOo-CaxammH-
cKoro rpsizeBoro ByjikaHa [ 10, 40] (puc. 11).

MOHUTOPMHIOBbIE HAOIOAEHYSI ObLIN BBIIIOJIHE-
HBbI B YCJIOBUSIX CEAICMMUECKOI aKTUBU3ALlMU Ha 10Te

0. CaxanmuH — HeBenbcKoro 3eMiaeTpsiCeHUS 2 aBry-
cra 2007 r. Maruuryma 3eMJICTPSICEHUSI COCTaBHUJIa
My, = 6.2, antunieHTpaIbHOE pacctostHue 1o KOxxHo-
CaxaJlMHCKOTO ByJIKaHa — OKOJIo 65 kM. Bo Bpems
zemierpscenus 2.08.2007 r. (mpowm3olnen cKadyok
KOHIIEHTpaIuii OCHOBHBIX ra30B BO BCEX alipoOupye-
MBIX rpudoHax (cm. puc. 12, F (cunuit); G (3eine-
Ho1it); H (kpacusrit) [10]:

— CO, — KoHILIeHTpalusl yMeHbIwiach Ha 31%
U cocraBuia ~69%:;

— CH, — xoHmeHTpanus yBeandmwiach Ha 71.9%
1 coctaBuia ~28.1%.

Taxk e ObIJIO BBISBIEHO, YTO B MIPENEIax OJHOIO
yaca I1ocje 3eMJIETPSICEHUsI CyMMapHasi KOHLIEHTpa-
LIS YIJIEBOAOPOIHBIX Ta30B CYLIECTBEHHO BO3pacTa-
€T, CPENHUIA ITOKa3aTel b pOCTa KOHIIEHTPALIMK Ta30B
cocraBui 70% [47].

TFTEOTEKTOHUKA Ne2 2023



CPABHUTEJIbHBINM AHAJIN3 TA30-TEOXUMUWYECKUX JAHHBIX

MII/C
70 -

60
50
40
30
20
10

53

; Q\
AD
*\.

Puc. 11. Ie6ut cBo60mHBIX ra3oB KOxxHOo-CaxaalnHCKOTO TpsI3eBOro ByJkaHa B mepuon Hadmonenuit 2007 1. [10].
I'paduiku mist rpucponos: F (cunuit); G (3enensiit); H (kpacHblit).
Yka3zarenb natel HeBenbckoro 3emierpsicerust 2.08.2007 1. (BepTHUKaJIbHAS JIMHUSI YEPHBIM).

ITo pe3y/bTaTaM NPOBEACHHOIO aHATN3a BbISIBJIC-
Ha CJIOXHAsI CBSI3b [IYOMHHBIX ITOTOKOB I'a30B, B TOM
qycjie — MeTaHa, ¢ CeCMMYECKMMU COOBITUSIMU.

BbIBOJbI

1. BoepBble pacCMOTpEHbI 3aKOHOMEPHOCTH pac-
npeaeaeHusl ra30-reoXMMUYecKUX MoJieil MeTaHa U’
yrjeKucoro raza Ha o. CaxajJvH B CpPaBHEHUU C pe-
3yJbTaTaMU TUCTAHIIMOHHOTO 30HANPOBAHMS.

2. CaxaqmHcKUil cerMeHT Xokkalinmo—CaxaJiH-
CKOM CKJIaI4aToi CUCTEMBI 00JIagacT YIJIEBOAOPOIHO-
YIJIEKUCIIOTHOM U30TOITHO-Ta30-TeOXNUMUYECKOI 30-
HaJILHOCTBIO, OIIpeaesisieMoil pa3MellleHUEM 04aroB
reTePOreHHBIX I'a30B U Ta30BHIX ITOTOKOB, YTO IOJ-
TBEPKIAETCSI CHYTHUKOBBIMU JAHHBIMMU.

3. Ha ocHoBe HaOMIOIEHUSI MTOCPEACTBOM TpeEX
CKaHEepOB CITyTHUKOBOM crucTeMbl MOHUTOpHHTAa AIRS,
TROPOMI, IASI paitona IOxHo-CaxaamHCKOro
IpsI3€BOr0 BYJIKAHA BBISIBJICH POCT KOHIIEHTpaluu
MeTaHa Mocjie CEMCMOTEKTOHMYECKOTO COOBITHS (3eM-
JIETPSICEHUST), a TaKXKe COXpaHeHWE OTHOCHUTEIBLHO
CTaOMJIBHOTO MOKa3aTeJisi KOHLIEHTpalluu B TeUeHUE
MOCIIeIYIONINX HEeCKOJBbKHMX THEW. AHAIU3 JaHHBIX
CO BCEX MCITOJIb3YEMBIX CKaHEPOB MOATBEPIII CHU-
JKeHME KOHILIEHTPALIMU Fa30B MPU YBEJIMYEHUU BBICO-
TBI paCCMaTPUBAEMOTO CJIOS aTMOCHEPHI.

4. ViccnenoBaHMsl SMUCCUM ra3oB Ha 0. CaxaluH 1
mpuiieramolieM 1eabghe UMetoT 60JIbIIoe 3HAYUeHUE B
paMkax peanuszanuu npoekra PP “JlajbHeBOCTOY-
HBII MOPCKOU KapOOHOBBI MOJUTOH” , OO BEAUHSIIO-
1M Bce OaIbHEBOCTOUHBIE MOpsi M BocTouHylo
ApKTUKY, TaKXe OHU aKTyaJbHbl B COOTBETCTBUM C
npuoputetTamMu “ecstunerus Hayk 00 okeane OOH
B MHTepecax ycroiumBoro pa3sutus (2021—2030 rT.)”,
paboueit rpynnel BECTITAK 110 KOMIIIIEKCHOMY
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W3YYEHUIO Ta30BbIX TMAPATOB U MOTOKOB MeTaHa B
HNuno-TuxookearnckoM pernoHe (CoSGas) u pa3Bu-
TUSI MOPCKUX ncciaegoBanuii ctpad BPUKC.

baazooapnocmu. ABTOpHI cCTaThU BBIpAXKaloT OJia-
rogapHOCTb HaydHbIM coTpynHukam UMTIul JIBO PAH
(r. FOxHo-CaxanuHck, Poccust) k.r.H. P.B. 2KapkoBy
u K.I.-M.H. A.B. llertsapeBy 3a or60p 1po6 u 1mmpenao-
CTaBJieHWE YHUKAJIbHBIX 00pa310B rada v BOIbI ISl
MoCeayolIero aHaau3a. ABTOpPbl MpPU3HATENbHbI
AHOHVMHBIM pELIEH3€HTaM 3a MOJIe3Hble KOMMEHTa-
PMU U peIakTOpY 3a TIIATeIbHOE PeIaKTUPOBAHUE.

Dunancuposanue. VicciienoBaHusi BBITIOJHEHBI B
paMKax roctembl AAAA-A19-119122090009-2 “Uc-
CJeIOBAaHUE COCTOSIHUS M U3MEHEHU MPpUPOOHOI
cpeabl Ha OCHOBE KOMIJIEKCHOTO aHaInu3a U MOJIe I -
pOBaHUSI THUAPOMETEOPOJIOTMYECCKNX, OMOreOXNMMU-
YeCKMX, T€OJIOrMYECKHX IIPOIIECCOB 1 pecypcoB Jlab-
Hero BocToka”.
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Comparative Analysis of Gas-Geochemical Data from Ground-Based
and Satellite Observations of the Sakhalin Island
and Its Shelf (Northeast Russia): Tectonic Consequences

N. S. Syrbu* *, A. O. Kholmogorov®, 1. E. Stepochkin¢, E. S. Khazanova“

4V 1. Ilichev Pacific Oceanological Institute, Far Eastern Branch, Russian Academy of Sciences (POI FEB RAS),
str. Baltiyskaya, bld. 43, 690041 Viadivostok, Russia

*e-mail: syrbu@poi.dvo.ru

The transitional zone of the marginal seas of the Asia—Pacific region is a significant object for geological re-
search, the large deposits of hydrocarbons (oil, gas, gas condensate, gas hydrates) have been discovered in the
regions of the transition zone. The article gives an interpretation of the main gas-geochemical and geological-
tectonic regularities of the occurrence and distribution of methane and carbon dioxide fields of different types
on the shelf of Sakhalin Island. A study of the gas-geochemical parameters of the emitted gases in the “con-
tinent—shelf” transit zone was carried out based on comparison of field studies and satellite observation data.
The data of satellite observation of Sakhalin Island and its shelf are presented to identify the relationship be-
tween seismic events and changes in the level of methane concentration in the atmospheric air (in particular,
on the example of the methane discharge regime of the Yuzhno-Sakhalinsky mud volcano). Remote sensing
data are compared with the results of the field studies, and an assessment is made of the potential using sat-
ellite observation methods for studying the gas geochemical composition of the methane and carbon dioxide
field. The results obtained can make it possible to refine the assessment of the emission of climatically active
gases, and also bring the significant incentive to the development of the Russian Federation project “Far
Eastern Marine Carbon Monitoring Plots Consortium”.

Keywords: remote sensing, satellite observations, shelf, geology, seismotectonics, mud volcanoes, gas-geo-
chemical fields, thermal springs, gas hydrates, methane, carbon dioxide, Sakhalin Island
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