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HARE LA D X 2 A B L— b B E
Resources assessment of methane hydrates in offshore surround Japan

JINPR R2BH 1+
KOBAYASHI, Toshiaki*

VMSTATBEE NIRRT A« RISy b

1Japan Oil, gas and Metals National Corporation
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II—TD—E L LUT, HABLMED X Z >4 RL—bF (LR, MHs) BFE&HGZTT> T3,

JOGMECTHE OYIEIERA i TEIR] 1 K D BUS S Nic oo/ =JotiiB R D~ 1 7' L—3 3 VWi O SRz 17
U, MHs RfZOFHE & 75 2 BIERREBU S (LU R, BSR) D704, MHs l{fz0#EE & A 2 g0 nfi. Z L. BSRIE
O g ORISR IR IR S S ERCE H LT MHs Ol 217> T3, 7z, MHs i@ EicsftbEns 2 & n
INETOHRELTHELNTVE T O D, EEEHEMNT 2 I L TV 5 OB RA IR D 5 VI =0 cHiE
BETY 7T, Z ORI L O R R & Ot To TV 5,

LA B FNE. BRHEEIRO R DN =X eHEEE T 7 C OB ERME TH 5,

ARART 4 —TV) 7 ORI, A7 L— 3 VWi Eo@EE T 2 K85, BEICE 5 R2HilGEZ/RL TV
5T THB, Floo KEREAZZOND, WEICKZ EEDNEKGEOF v v TEREND, s R T Wi
M5, BSRZH L T AMHEEED T T X b, BSRE_LOEMHERE DR TE %,

SRITHEREE DS A F L— 3 YIMEOBEERE RN 5. IVF TIVOBOHFENMEE SN, ZThZTNH RS
R, BAZHRIREZ R LTS T ENEZIONS, Fio. N5 OIRIETRE KO, % R ATk o)
fHh S, WOREIEN RENRC, WARLODEV) HIRMEND, SR EEWIm E T, BSRIE LOREHICH
MG ERERENESNEZN, chbldk, WEPTHZD L, BSROE LETHD T E, FLT. GHERETHSC
EMS, MH s THB EHEEL TV 3,

Dbk X ST, BMHIC X OHERRIE SN TRV, HIEBREDS A7 L—3 9 VWi O SRR, 5 1w iR A
[ OEE NG D TN MH s DRHIMEETE S, Z LT, SBORMHEOREICHRRIGHIC RS C &R
TE%, SR, = ocEBHREZMTY 7O TH 20, “JorHERENRR T E FABGRRZITo 2 2lick b, =
IO RE LR RO R EER £ 755,

F—T—F: XZNNA R L— b, ZRouHEREIRE, & s T
Keywords: Methane hydrate, 3-D seismic reflection survey, High density velosity analysis
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ASRIEIC K B 55 1 [a] X 2 2 NA R L— F g e gt o0 ) i
In-situ stress analysis using the anelastic strain recovery (ASR) method at the first offshor

gas production test site

EHy B 1 bk AN 2
NAGANO, Yu'* : LIN, Weirer?

VHNTATBOENHIRIAAT A« SRSV IR, 2 MOZ1TBOE NIEHITFLR RS ek 2 77 WSS

1Japan Oil, Gas and Metals National Corporatitiochi Institute for Core Sample Research, Japan Agency for Marine-Earth
Science and Technology

WESEEME b D TICAIET B 1 [l A Z A K L— MEEEFE E BRI O N 265~313mMh LI L 7za 7 = H
W, ASRIEIC K B0 1EHMIIZ 521G LTz fih B TD ASRMEDRER, WEIREOSNIENETIS15TH 5 T EHVR
BENz, MLCIA7EHNTERBICT KO EEBIUCRTICESFv ) T L—r 3 VidzEFHEB L, ASREDZ YN
DH 1T H> 120

F—TU— R FMEIG S, ASRIE, KFEIFEE, KO FE#
Keywords: In-situ stress, Anelastic strain recovery method, Unconsolidated formation, KO consolidation
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BHRIENTIRIC K B ORI LI DONT o
Grain size analysis of sands by an optical microscopy/digital image method

ARSI 5 OB 305 2 5 Gy IR )11 F5kd
KIMURA, Sho'* ; ITO, Takuma ; KANEKO, Hiroaki® ; MINAGAWA, Hideki*

L EESEHANRR GRS X 2 2 NA R L— MlgE e > 2 — IR R AT - — L, 2 ESERARHS SIS X X 2o R L—
et > 2 — R - — L (B - SBRBREGPESERARH M) | 2 PESERANREEWIIET X X > NA F L— bt
gt v 2 —Hr R ERRIERRAT T — L, 4 BEESERANFR WL A 2 A B L— Mg o 2 — R R AT - — L

IReservoir Modeling Team, Methane Hydrate Research Center, AREEervoir Modeling Team, Methane Hydrate Research
Center, AIST (Now at RITE)Reservoir Modeling Team, Methane Hydrate Research Center, AR&Eervoir Modeling Team,
Methane Hydrate Research Center, AIST

Grain size is a fundamental property of earth materials. However, no two of the many techniques yield a consistent measure
ment of this property; thus, elucidating the relationships among different methods is valuable for understanding what constitute
grain size. This study compares the grain size distributions analyzed by optical microscopy/digital image (Morphologi G3 instru-
ment (Malvern Ltd; the UK)) and those analyzed by laser diffraction. In most of the investigated samples, the size distributions
obtained by both methods were very similar. However, a shift toward a coarser grain-size distribution was observed in the optica
microscopy analysis of finer sand samples, and the frequency distribution was broadened. The fractions of sand and silt si:
fractions were also consistent between the two methods, but optical microscopy indicated a smaller clay size fraction than th
laser diffraction method. The median particle size {3®00 ym) was similar in both methods. The standard deviation was
lower in the optical microscopy method than that in the laser diffraction method. We conclude that optical microscopy is a
useful technique for determining the grain size distribution. Additionally, we investigated the particle shape and particle size in
the experimental fault formed by ring-shearing test. This study is financially supported by METI and Research Consortium for
Methane Hydrate Resources in Japan (the MH21 Research Consortium).

F—T— R RN, BT, L—Y— ik, 1, ) > 7 Ak
Keywords: grain size analysis, digital image method, laser diffraction method, sand, ring-shear test
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HR14 RC1403-7 515 5 N HIR AT ZNA B L— RIS 7
Gravels Associated with a Massive Gas Hydrate Obtamed from HR14 RC1403-7

PIE B T THEBIHE ' AA |2
UCHIDA, Takasht* ; CHIBA, Asuka ; MATSUMOTO, Ryd®

VR R AR ZER LB IR A SRR 2 I, 2 BIGR 2 ANA R L— M SERT
L Akita University, 2Meiji University

HA G S S EIC 35V ¢ JOGMECHTE DA &AM [H%E) THiHI L7z HR140D RC1403 (Sec. 7 Tl
JEE 20cmd EOREFEFBEENE S 13cmid EOBLIRA ANA RL— b D ENICEESD SNz, T OBEED, S 1100416
OBZRIN L., SEICOWTER., St FMRERI. MEE (552 7), EE (4527) OEDIEL,., HEB
KXUEZREL

BERIIFIEPEE (CF 8.29mm THH . IKEHED SLEIRKEOHIKEREDHAN 555, P?lf“f“c‘iiﬁﬁ/f“@%b&b‘fﬂ
W (B HERLE T 0.765 18T %, MR MOBEMREZHI 70y FLzET A, BIF1ARADET AV B
ERDIERN M ZRT T D, TRIVF—DHRNRNUC K > TGS Nz LAVRBEN S,

O LN g K OBIRAT ANA R L— FED MiEIZ RN TH > /272, BEOENERIENHTH S, £z, F
PLOBLIRA ZNA R L— b D i 10emiEE F TRIBEEDEE TN TV B X S IR A T2, BRI I EA A 1ZIE
FEETHoTz0 HANA FL— MERFRHIC EAIOBE D20 AATZE DO, £2Ea 7 NUIVOERENCZ S FR
HoNTT e SIHNC X o TRERE D NA R L— MR UANSNTZATEENE S H 2D EHITNEV, T XT
LAIKRERETHO, E~BEROTH, BEIIZRD NG -T2, TS OHEREDY S EEFIC DWW TR BIERG
hTHhB,

AHFZEE B 26 FEERFFER A Z A R L— FIRMEEFH DR LTEMENZEDTH %,

F—T—F: HANA FL— 1, HARE, B
Keywords: gas hydrate, Japan Sea, gravel
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HAHEERIC 7041 9 B B R EHERTY) DLLER fF 'Iﬁ&%ﬂﬁﬂfﬁjﬁﬂ’ﬁﬁﬁ MD179- HR14

Pore Characteristics and Early Diagenesis of Muddy Sediments below the Sea Floor i
the Eastern Margin of Japan Sea

YN A b N B AR B2
HORIUCHI, Sen&* ; UCHIDA, Takashi ; MATSUMOTO, Ry@

DR R REE R LA AT R BRI IR AA I, 2 BlARSE AT ZNA R L— M SET
L Akita Uvniversity,2Meiji University

20104 i L 7z MDL79fifiifE CHREX L 72, #3296 #3299 #3304 #3308 #3313 #3317 #332035 K U#3325MDHE
B a7 iENc DV T, LR LB 2 HIE LZN D DEEELEMET Uz, . 20144512 F2 0 U 7= (1 5afiiE
(HR14) THEHHENza7iklo 5 B, RC1405 RC1407# & UF RC1408IC DWW T ALK & AL A 2 HIE L FkE DR
MziTo Tz,

CN5DATEHIEHRIKE~F V=T T LA Dtz E L, VIV b~ t9 A XHEEYN 55 %, BEMEEESOR,
AR EA 7 & ORYER 70D M#3304 Glisigiiirh o) & #3299 G TiEE ) a7 ikehc A LR (k&EE 0.2~
0.4mm MR TE Tz, Flz. WINDATRE TLHEB X UCZ DA DL N LD MERTE 2, HEE, EDMEES
NEDEH-TM, FEAEDWTROEDTH > 72, #3299 GlEEEIE ). #3304 Gy 35X U#3317
(EEGEER) O 75 RTlE. MR O EHERYI DR T E 1z, iz, BV A MBI UHEEDO KR ELZ(bIZRWVA,
B0 7 TV RA ZOVESILD RN E L TV 5,

FLBRHHEIE T, 13 A LD T REITABRRIIEEDIHEL BRI ONT, RRHPH VI KEHZENR LR
EWV S TEHERDNZ DT, #3304 HR140D RC1407IC W TIEFEEIC DN THLBRRA D208 2 HA D HER T & 2,
COHRHRICOVTIE, BB ZZUDHERE, 75V RA ZIVESKLEOGHRELERICEEH LT, j1&EkhEmalthcdh s,

AFZHUE MH2L A Z 2 NA RL—h « TV x 7 b BXUFEK 26 FERFER A X A R L— MR eSS0 R
ELTHEBENIZEDTH S,

F—U—F: HAE, TANA R L— b, B SR, Kl EH, Bk
Keywords: Japan Sea, gas hydrate, muddy sediment, diagenesis, burial diagenesis
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I b~ 57 CRINS 172 HR14-RC14081 77 il FHE & £ N 21l - A LR

DL E AR 22 B)) & HERFEAR " ”

Oxygen and carbon Isotope records of foraminifera and depositional age from HR14-
RC1408 core, Mogami Trough

A oy s K WIS 2 RREE STl 3 ZHIE B2 4 MR Rk 2
ISHIHAMA, Saekd* ; Ol, Takeshi ; AKIBA, Fumio?® ; SUGAI, Toshihikd ; KAKUWA, Yoshitaka?

DRSNS B fr D 2 - HIERIEYIAE, 2 BRI R AT ANA B L— MFZEN, 3 () BRI = IR, 4 iR AR AGER i
BURRANITIERE H IR BREE A TR IR

IKanagawa Prefectural Museum of Natural Histgi§as Hydrate Research Laboratory, Meiji Universitiatom MiniLab,
4Graduate School of Frontier Science, The University of Tokyo

HAHEEFHZ R OB THENTVWS Z e S, BRI TR KEELZ B OB K > T, BINEiE
PR OZ(ZZ T TW5, Fl 2 I XEEOKIAMmIEE (Last Glacial Maximum, LGM 1Zid., E/K#EDK Fic & > THAE
MEIFEHZE I N, REKOIIE SIS X 2 EENEER O & JEJE OB CERE LN > T2 L HEE SN TV B, BIED
HAHREI X EIERE (Tsushima Warm Current, TWCOIRA & SIEBERZEIR & 9 5 HAWIE OEKEK (HARWEE A
7K; Japan Sea Proper Water, JSSPV{FAEDRFIN CTH 200, @A OHE/KAELZ BN 0 e 2 5 2 Y O gR s H AN
EEKDOEREEICEHEZRIFLTEREEZENS,

HRLHE, KDL E R LU TRENZIL U, FTROREE H1)V S 7 LHN SR O U/ KR O TSR Z ik LT\ %
WD, BHFERREOEITTICAMN TH S, TNX T, HAMBICEI 2 6LHRORMIRLICBE T 2078382 {f7bh
T&72h (Obaetal, 1991; Crusiuset al., 1999; Domitsu and Oda, 2006; Lee, 2007; Kigtaal., 20077 &) . HROKHALLR%
OGN Y TR RHINZ <. 10 HEM FEOEMICH > TEA « 1A LR O BT %2 W RIS 21T T2
HHNIHFE DR, FTLEOTEFICL D, HAMEHREO FihoR BT 7k EICEKER A ZNA RL— DAL
TWB T ENTEEICHL MR- TERD (IAIED, 200975 L), BEDHEKEZFHN/NA RL— DM EDXS
BB NIZ L. NA FL— b REED RO Z(LICED K I EZ G Z TEONZEICONVTIE, £/2
HSMTIZ > TRV, T T, 20140 H5E HRIAWTIFICHB W TR | T 7 THINE Nz 1 a7 (RC1408: 7KK
830m. fiHllEE 48m) ZHWT. et - JRAAE LR O LE RN AT Z ) 5 A 7 HERAEAR & W E BRI A BN DWWV T
HEEZTTo 0

HR14-RC14081 715, #zfEHE R 10-30 g OaAR 2 TR 30-70 cmi#lfE TEREX L. BASHZIRRIKIE L IIREIC s
EFNSHELHOBOHLZITo Tz FAOHULICHTz> TR, RO R T 272520 EHWT 150 p m L EDOK
EXOEADFHZZER LTz, N5 OEAD HREm B X TNEBOAMIZRE LTS 2T, 90°COY Vg & KISE H,
RIS O 7RO 2 — O ZGE RN AR HUE B 73875 IsoPrime (GV instrumentst$Y) 7z HWT, H—fOT7lE
1 - A A FLHGEDENAKH R Z HIE U Tz,

AL OEN SR I & OCREEEOR I il MD179-3312a27 (Ishihamaet al., 2014 & & B wttbEn, Z0Z
Fhh SUGEENA AT — (MIS) 1-9I1CHIYM T 2 LHETE T2 N TE, TR MCERBIXUT 7 I 6HENT
EAAESD, TL B, HEEBHEMNTE R E SN TH %, MIS 1, 5e, IDIREHO Y — 71K T % L EZZ NS EUET
&, HBIEROT A Z S % IRBEROD Globigerinoides rube® Neogloboquadrina incompiaextral). Globigerina bulloides
(thin-walled form)WEEHT % L L &I, FlEHEELHERD § BOMEMED U, EAEELRERD § B0 LU § BCl
MR D L TN B, TNHO IFAETIE, BIE L RO EKERTH O | SIS @ > TRESERATRA L T\
EHEETE %, MIS2BXKU MIS 6 DIKIRAHEA & H#EE T N2 JgHe Tl TRlEMEA LA § 18O fHD A= -3 %olE T3
DI B, THINERDOWITE L AR TH D, REKDEIEMEIC K288 2H 5T LR TE %, MIS 4-5e
BXU MIS 6-8FUDEHETIX, G.bulloidesh & L 75 B JEHENDH HH, TNHITREDT—2 L AN THD (Kido
et al., 2007; Khimet al., 2007; Ishihamat al., 2014, IS5 MhDOEEERBEOELF ZX L TVE EEZ LN, SKRIEDT
DO T—2 LR DIFAAHENND B, 514, A Z BHBICHIN & T TV % Rutherfordoides cornutdFotiEh,
1996 MRS NizfEHE CKHIED, 2019 IS DOWT, HICFHF L atiziEd 5 FETH %,

AWIEE TREAESRE X X NA R L— FRFEEESE R O—BRE L THRMENTZLDTH S, FTRNAHMRDH]
X, EHEEMEE 3 7R A > 2 —HRMAIIE (BRIRES 14A010, 14B008 DY R— M X DFTE NI,

F—U— F: BAM, (Bl A L, BAA LS, BERFINAR, BREFRINIA, 27 ANA FL—Fh
Keywords: Japan Sea, planktonic foraminifera, benthic foraminifera, oxygen isotope, carbon isotope, gas hydrate
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VIR RO HARUERRIC 3510 5 X Z >/ [#5Ef#E Rutherfordoides cornut@® i Hi _
Late Quaternary occurrences of methane-related species, Rutherfordoides cornuta, in t

eastern margin of the Japan Sea

KRR 1 Al ok + 2 A &R L A R
Ol, Takeshi* ; ISHIHAMA, Saekd ; KAKUWA, Yoshitaka' ; MATSUMOTO, Ryd

VIRGREAIT ZNA R L— MFFGERT, 2 M)A A D B2 - BRI YA
!Gas Hydrate Research Laboratory, Meiji Universttganagawa Prefectual Museum of Natural History

MEER

JEAAFLHUS EE KRB I HERIRH AR D & & & E 22 ICHEIG L THA DT LTED, HARBTIENELE KE RS
HAHEE A 7K BRI 0 S 5 IS B REE DAZE(E R B PRSI D BIRY A BR BE 2SI ot U e B BFE R O BV N T H
5. —71, OARELOGEEICEBIETET 5 A 2 N7 JNBHECTIENT 70 7 0K 75 © DRk KA R R R 2
ML TWB0, EEELRMEORICLEESEMEET 5 LTINS, Rutherfordoides cornutd T O H
IKITPES RIBRIKD X 2 g LMD H 2 Fotidh», 1990 &N, LA TEEOWL OO OMHEN S ERLTWVS
W, BHEO AR SIXERDHER SN TV (19 - fJll, 2009. 2D &b, AT AZ VEEOIEZMIEH
AHEEA 7K & W S RIR TR EEKDIEAED D > TS DHE LR, ZAUckt LT, HAE Fihimes i o
BROKIERE (LGM) IZH7=%8) 2 Ji4ERTHI# (27-17ka Tld, R. cornutaDiliixiE €& % Rutherfordoides rotundata
MEHT AT EAMEENTVS (H)IIEH, 2009. D L, EAGALIRORERMAHKOEE TTHNIED,
2007 = ELRIELTHED, WKEE FICHES XA ZNA RL—DAREZEE A Z EEMNEETRE Wiz b’
ZLTW3 (fAIEH, 2009; H)iliEH, 2009.

HZEEM

HEE, GO RS IR E Y T E O HAREORM &2 m X 2 A RL— MBI BV TES
NI-HEREYD SR U= ALR L ERER DT L, T B B R. rotundatatis S DR, cornutaDEH TR L. &
FETIE, TNETHEERINIR. cornutaD e R FEHERICHE D X, ZRFNOMEEICE T 2/ 1 RL— FORER
I & BEE U 72 B A R B BE AT 2 3R B

AR EER

WroealRlE, LB EE MD179-3304 L RSz b5 714775 UT13-PC1303k % |- b < 71t /78 HR14-RC1408D 3
M TR NHEREYI O 7 ©H 3. TNZENOHEREEMRIZ, BEHERZENR (1O - ZEBERNALL A N> FER -
T 7 ZHA - TL O FRERICE DV TRO 5Nz,

MEMRERE

R. cornutaD pEHilE 3 BB OHEREY) O 7 I X TH SHEERE N, TNZTNOHEREMRIEH 25-28kad#iFHD LGM i &
5%, TD% (EAD 10T 2EVEEEO TL-2 BT, ik 2 KA LREERED 51F & A L DREGFLREDE
BRTER VR R EBRIREN TSNS —/, R. cornuta®R. rotundaté i B X Z KD L T\ =2 EAVR
mEns (PlEh, 2009. O NS, LGM OHARME T, [T 75 ~EEER~& LN 7051800
BIRIEUFHK T/NA R L— b DORICED R R B A XY DB ZENFURIZERHHICGEE TVl E E o 7z,

MA T, &b k716700 RC1408THE 5 N7z MIS6 2 MIS8 DRIE/KAETARIN 5 &, EAA LK OG5
Wrzfrw, AZ B EDOREMEIC OV THEMT 2 TETH 5.
E il
MD I7IEMH21 D70y 7 hO—iE LT, HR14T71E TR 26 FEEREFER A X N1 R L— b BAFE (et
¥ O—RELT, ZNENIHE - RIS N8 DTH 5B, ?

F—J— R KU, IAEGEILR, A 22N RL— |, 550K, X &% >3k, Rutherfordoides

Keywords: fall of sea level, benthic foraminifera, methane hydrate, last glacial maximum, methane seep, Rutherfordoides
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HAR B R 57 RC14083 7 DR ARRER « BERD G R ELERNIALZ ]

Wiz BRI T _ , ,
Paleoenvironmental change elucidated from the total organic carbon concentration an
stable isotope from Mogami trough

RS L S E R 2
URABE, Tasukd* ; KUMON, Fujio?

VEMR AR EBEHR G T ARZERE, 2 BN B A G 5 AR
LFaculty of Science, Shinshu universitpepartment of Environmental Sciences, Faculty of Science, Shinshu University

AW, BAREBHEREYNCR S NI AR - REZBEORFRIN « 2RI OEREZ TV, R TEY A e %
X UTe HAR O REZEDRIAZ A T 5. HAMBOFEIE LEh SERIE NI HEEY O 7 O AR (TOC:
total organic carbonD ZHHROZHN, 2 13 HEIC D Tz o TILEER SR U O F0m R A O SR 2sH) & FERIC X <
—HT B ENHSMT > TEF (Urabe et al. 2014)7F T THilzIick E N5 7 5 EEE Ntz RC1408 7 DA 1
X2 (TOC) » ©2%255 (TN: total nitrogen)D & 3 & ZE AR L 72 SRR 57 i RE THIE L7z, RC14087 D TOC & A
X, SEDRBE R RDKIE « SERDKIIC 1.5~2%& @& <. 257K - fOKEAIC 0.8%& KV WS FEHRTH -7z, TOC
DOLGERNAALEIE, BPKHAIC 3BV T-23.1~-21.3%0 & @WMEZ R U, IKIHICIE — 25.7~24.7%0 & R MidZ /R LTz,

2.9~9.8 kaD e AN S #HIE, 1.5~1.9 % & LEEAYE W TOC A HRD O, HHFRIEIC BT 2 LW EENEFET
HoTeT EARENS. THU, FTEHEDIREEXRE FTEEY V7Y A—INERIL L, Y O ERETINFK
N, B - HBBRIC K T, B2 U CIRA L7z LTG5 £ & X 5N % (Tada et al. 1999; Urabe et al. 2014).
F7z, 6.0~9.8kalc MFTD CIN LEDEA &, § BCAED LRI, HkiEN R E & < 75 > 7z 6.0kall A > T, TOCIZ g
%, WBHEREONY) 75> 7 b Ve 3 DAY & VE EMY) 2 £ 83 B PEEE R OF5RNEZE L, R E
BOFENEE D, Z LT, 6.0kallffi, BIfEDWHEREICHIT LI EDRBENS. 11.0~12.2kad TLL ICH 725
JEHETIX, TOCEHARDOZA LR &, FIFE C/IN L, FEHE § BCHEN B, B EAEBYIOFRAMEM LIz & &R
X NZH, KRE UTHEERAEYI OISV 28, BICIFEHEEEOLEEN2BICHEN U LISERNT % EE 2
5N%. Z LT, TOWFERBICET 2 OEYEED, KR T 2687 Z v 7 AZ8EnE 8, Y Rc X3
JEEJE/KDEEZIEE DI L, EE/KME T L L2721, TLL DT 2 FHERE N L E X 5 N5, BEOKIRHEL] (LGM:
Last Glacial Maxima)y 5 5&H HANDBITTH 5 mESEKWNCIZ, 7V 7 BV A=V OERIERREEOFHRAICE > T, H
AFRE O EENREIC N LTz L& 2 5N % (Tada et al. 1999; Urabe et al. 20141 § BClEE, Mliic EA L
TWAZT S EHFEOEYV RN 2SN L2 EHAZHENS. LGM IZH 25 16.2~27.5kaTld., -25%FEfED
REMNS BCEE 0.8~1.1% DB TOCEHED S, MFEOEY A FERIEFIC D L, BEBRZITT B LA
BV OE SN L T eh, ZOHAB BRI NED 72T EARB I NG . KBIZEIE, FRIBEXED AR N
A4 RL—FHREEFEORE L TITDONZEDTH %,

F—U— R bR, Uk, HAHE, ARREE, 2RI
Keywords: Paleoenvironmental change, Quaternary, Japan sea, organic carbon, stable isotope
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TR LA L K UF A RGO Ni » Cr S =ROWFZE R 7341 7 5 I T TRt DK LA

[ D HER YR 22T _ - . :
Sediment transportation changes based on spatiotemporal variations of Ni and Cr in th
Hida range and off-Joetsu area.
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Dissolved gas in pore water at the hydrate-bound field off Sakhalin Island
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We summarize characteristics of dissolved gas in pore water in sub-bottom sediments off Sakhalin Island, where gas hydrats
were retrieved. Gas hydrates have been discovered at the northeastern, southeastern and southwestern Sakhalin Island in
cruises of LV31 (2003), LV32 (2003), LV36 (2005), and LV39 (2006) in the framework of hydro-Carbon Hydrate Accumula-
tions in Okhotsk Sea (CHAOS) project, and those of LV47 (2009), LV50 (2010), LV56 (2011), LV59 (2012), LV62 (2013), and
LV67 (2014) in the framework of Sakhalin Slope Gas Hydrate (SSGH) project. We retrieved sediment cores (184 cores in total)
including gas hydrates (29 cores) in these cruises (R/V Akademik M. A. Lavrentyev).

The dissolved gases in the pore water were extracted according to a headspace gas method. Basically, 10 mL of sediment ¢
10 mL of saturated aqueous solution of NaCl with a small amount of benzalkonium chloride (preservative) were introduced into
a 25 mL vial to create a 5 mL headspace. The headspaces were flushed with nitrogen or helium as an inert gas. The vials we
then shaken thoroughly and stored overturned. Molecular and stable isotope compositions of these samples were measurec
our laboratory (Kitami Institute of Technology).

The depths of sulfate-methane interface (SMI) distributed mainly 1-3 mbsf, and those of hydrate-bound core were shallowe
(80 cm to 1 m). The dissolved gases in pore water below the SMI depth were primarily methane (more than approximately 99%
of the total hydrate-bound gas), although ethane, propane, &@ hydrogen sulfide were also detected. The molecular and
isotopic compositions of dissolved gas in the pore water indicated that the sediment cores including gas hydratéGoitain
methane and relatively high concentrationd€-rich ethane compared to other gas-rich sediment cores. The gas-rich sediment
cores without gas hydrates are characterized by higtQz+C;) ratios and3C-depleted methane and ethane. We suggested the
idea that small amount of thermogenic gas controlled ocuurrence of gas hydrate in the subsurface sediment off Sakhalin Islanc
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Formation of sll gas hydrate during dissociation of sl mixed-gas hydrate composed of
methane and ethane
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Double structure gas hydrate, composed of the cubic structure | and 11, has been discovered in a same sediment core retriev
from the Kukuy K-2 mud volcano at Lake Baikal (e.g., Kigaal., 2006). The structure Il gas hydrate contained 13-15% of
ethane, on the contrary, the structure | has only several % of ethane. It has been reported that a structure Il gas hydrate appe
in appropriate gas composition of methane and ethane (Subrametradn2000a; 2000b). Some models tried to explain how
the double structure formed (Hachikubbal., 2009; Manako\et al., 2013), however, which structure first formed has been still
unknown.

Synthetic mixed-gas (methane and ethane) gas hydrates were formed and their dissociation process was investigated by us
a calorimeter (Hachikubo et al., 2008). In most cases, two peaks of heat flow appeared and the dissociation process was divid
into two parts. This can be understood in the following explanation that (1) the sample contained both crystal structures (I anc
1), and/or (2) ethane-rich gas hydrate formed simultaneously from dissociated gas and showed the second peak of heat flo
However, Raman spectra of these samples showed that the crystallographic structure of the samples was originally unique
most cases. In this study we tried to check the latter process, namely a secondary formation of ethane-rich gas hydrate.

We made a methane and ethane mixed-gas hydrate (3.§2%@& pressure chamber (volume: 20mL), and stored in liquid
nitrogen. A part of the sample was put into a calorimeter (Setaram BT2.15) and dissociated under the temperature gradient
0.15 K min*. We observed double peaks in the thermograph, indicating that a new gas hydrate formed from the dissociation ga
of the original hydrate, concentrated ethane, and then dissociated. In the next experiment, we put the rest of the sample into tl
calorimeter, heated in the same condition, and recovered the sample at the end of the first peak of dissociation. The raman spec
of the sample revealed that a structure Il ethane-concentrated gas hydrate formed secondarily in the sample. The composition
ethane was 23.4%, corresponded to the field of structure Il (Subrameran2000a; 2000b). Stable isotop@$iC andsD) of
methane and ethane were also measured, and confirmed the existence ofiselifeabnce in ethanéD between the first and
second peaks, corresponded to the field data of the double structure observed at the Kukuy K-2 mud volcano (Hachikubo
2009).
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