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FEMAZNA RL— FOMIEHEIETH A HAF LZ— DR A T L AHEICD
ANE
Types and distribution of gas chimneys: host structure of shallow gas hydrates

FAR B s g ik 2 KO IR
MATSUMOTO, Ryo"* ; SATOH, Mikio? ; Ol, Takeshi

VIR RZEAT ZNA R L— NlFSERT, 2 PESERAN R S AT
LGas Hydrate Laboratory Meiji UniversityAIST

HAF L=— L IZERE 100mA S8 km OFROH MG & U TER T N, I NI 1km DL ki d 2 52807 2
VEF VTR O ENG, HAF LZ—IZAAREDOERERIN ZNA RL— FDIRFEEETH O, LIXLIE, BN
A RL—bOBEZEHH., RBEI 7)) =23 0N 77y bRBEE T EYBEOFRKEICED, Y1 R XAFy
UV F DR & UTEERE N5, 20134E & 20144ED 2 F /I 30,000km20 ik T MBES & SBP & 2| %17
WV, O7UEADHAF L=—7ZER Uiz, TNBI, FEIRE YA XICHDNT, 3DDFRENRZRA TICKDTES, XA
A: FAEROH—F L= —"T. E 200-400m RIS HBRANCE S 13> THMd 2. BEMICE SHERYIDE < Rz
T BRI b T TEICE L, HRIMED IR TH 5, ZA 7 B KEMENIANEFR OEER T, ZDIAMD 1 500m
X 3,000miZ £ & K& L, R SHFRIEANOEHSHEICREET %, AUV ZHWICE D RRESBREICK D RIE N Z 7
ORI AHERE S Nz, SRS H & & EROE A EIDMEE T 2l REED SV H AT > T » J LRk
IHTEVERHEEEIN TR, X247 C: B— LZESHTHEIROEDNL L BRI 400-600m HifE 7z {1 5
HERE MBI O THERIC VRS /T 1Al ih - THRGES %0 HAMBRBEZETICOR > TRELIZEIL NS 7 (L) b
kT IR TH %, 500-200/5 D HANED KR T 7 & =7 I & & 75 5 Faih & ik g DS e D B i A &
D EHNOBEEE kol BEZ BND, A R L— helE3 1 XD EEIR D B W IZ BV ISR & SUEYIE R
BLEEETRAELEAATH D, ZAT VA XA BEZBR LI HAF LZ—D0fiE i h, RERRAZ 2 NA K
L— FEFFMOREANHRI &£ 755, AFHENZIIREEED A X NA R L— NEFEREEREDO R L THRME
Ne=&DOTH%,

F—I—F REFHUARZNA FL— b AAFL=— BRIk ~57
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HAHERER X 2 2 NA § L— MIRIRIKIC 31 5 20144F 5 AUV ZEflH A
FY2014 AUV survey in shallow methane hydrate fields in Japan Sea

RRIT FEN T
MORITA, Sumito!*

L SERANKE BT P R BRI ST
LGeological Survey of Japan, AIST-GREEN

BIRT R IVF—TOFRL 26 FE A X A R L— FRIEEFREICHRIRE A 2N RL— FREDO—EKE L
T. 201445 H 10 HM 5 6 A 3 HICMF T, BRI E AN, LB, & N5 7 Oz /5ic AUV (BEERELEHTER
B ZHO AR E A (SK14fii) 29 Ui, AFEE. [FkD T A7 LTHNME L 7z SK13fiiED itz HA
PINCHSEET 28D TH %, il LIz AUV IZEEHET VA=V (K) DG % [Deepl T, ERHIhE U CRIHTE
O TEgAL (3290 | Z{HH L7z, Deeplid 3 FEOFEHRAMI L LT, IIVFE—LHREHE (MBES: Multi-beam Echo
Sounder., ¥ 7Rk L7 T7 74— (SBP: Sub-bottom Profiler 358 & Y1 K A%+ >V F— (SSS: Side-scan Sonar
A TEO., 1EOEMT 20 KL EOFREDAIEETH 5. WAICIERHIR - AUV O USBL X7 L. (Ultra Short
Base Line Z4H L. HIERRIFEAS 150m CTHREED 5 O M 50m DB HAEE— R &, HIRRRIFE 10m TEEE 25m Ok
EHET— R SNz, SN RIE, M T U THM S Nz A E S (TK13BX U 7K14fiiE) & T
REN, YUVERRy /=7 LTROHONSFEAZHNGEIRL THED ., AUV ZfT % 2 & T, JLEE
BT LT O EREOBRENEH Lz, YUY R, Ry 7—70ZORAOHITE D FiRE TG 200 5 hicd
BT, TNDHIED BN T 5 2 F 2 70, 16K CHERSEE DR EDRZ bz & 5 A Tz,

F—T—R: AXUNA RL— b, BHEEBKHIIRER, < )VF E— LEEN%E, MBES, Y 7R L7a 774, YA KA

FyVF—
Keywords: Methane hydrate, AUV, multi-beam echo sounder, SBP, sub-bottom profile, side-scan sonar
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WEERRIRAIC K 5 FBOREE A 2 2N R L— M ofidid |
Investigation of seafloor methane hydrates by marine controlled source electromagnet
method in offshore Joetsu areas

YO T B R ARE AL M 2
MITSUHATA, Yuji '* ; UEDA, Takumit ; MORITA, Sumito' ; TANAHASHI, Manabt?

VHNIATBOGEN  EREEANKS ST, 2 BIGRS
INational Institute of Advanced Industrial Science and Technol&iggiji University

o 3BT, WTERERE N TESREREEA (Marine Controlled Source ElectromagnetiMCSEM) i£1C
KBARUNA RL—MEEZEM Uz, (L7 EMRE S AT L&, 1HOXERK LK 100mEkE ThE Lz
A BDZEIE T —T )V CHEE L —# L 7> 72 & 0O CKE ScrippsidEZeiiiTg) T, HBEH 55 50m D@ & R L
M SEHIT ZUHEBHIRE S AT L TH 5. EEHD SEE UIEZ 2 AR BOERSEIC XD, BIE FOHIfEICHE
ENZEHICEZ2ZEa THE L, BT 100miEE X TOHBIMELEZHE T 2D TH 5. FAIL 20144F 8 HhA]
M5 9 A LAIOK 3, HRHYIVA—VEZRMASHOHBEANZFIH L, MCSEMIERREY AT LOERAIE AT XD
Ocean Floor Geophysics Inc. (OF@ .0 E > THAEL 7z.

S U7 BROSE 7 — 2 0 5 BN TEmE RS K ORI 2 ER L, & 51, 3 Rouilifitz 92 L Tl
3 M OWE FHIRTIRGSE Z 3 MCHEE L, WBIKHIE L Dbz B k- 7. SRIEKER EMOEEFIEB KT
HHH, Mg, a7 Y 2TV E EONHE DY TAIEMRIICERNT % L [FRFC, A XA FL— MERICHEIG L
7z MSCEM LD 7 — X HUS « ffT FIE DM HTE 2 D 720,

T R A S NA R L— b WEEERGE, Ll
Keywords: seafloor methane hydrates, marine controlled source electromagnetic method, offshore Joetsu areas
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HAHE LG - 5% b b 5 75 350 2 MHIFRIFBUE (LWD) 1< X % 20147 X

XU IANA B L— AR . L

Exploration results of shallow gas hydrate by 2014 Logging While Drilling in Off-Joetsu
and Mogami Trough, Japan Sea

WIRG 22 A BT AR A
TANAHASHI, Manabu* ; MATSUMOTO, Ryd' ; MORITA, Sumitc®

VIR ANA R L— ML, 2 (D) sESERANRR A ST
LGas Hydrate Research Laboratory, Meiji University|ST

HAWHARIICFEE S B KGR X 2 A FL— M OBEH MANOFEERIZH S M U, BRIV 5T % 72
BIT, IEHIVEEERM Greatship Ragini fiiHI2:E Geoquip Marine GMTR12¢{#iff LT, 20144E 6 H 20H@A 5 7 H 17H (28
HED i Bl « & B o 7Ic B0 T, ARSI % A 22N, RL— MEE L UTHID THRF 11 S O Hai|
[FRHE (LWD) di&Z9emi U7z (GR14MHE) . i - 92 U7efg Y —)L - FiH X, Schlumbergekt:®d geoVISION(EL
I A=, ARA T <HR). TeleScopeGHlll « {zi%). sonicVISIONEE ). proVISION (CMR) T®H %,

AUHK T, S RAES IREWIH L TOEE TS > F 2 7 R0MIERE TOMEHRIEFIC K D, RERA XN FL—
ks DFEDHETE T N2 HAF L= —REEZ UG T 50-120mFEE DIREICIFETS BN 1 R L— M@ FEm (BGHS2
DIEE THET 501, SIS TORHERYIZEE X 150mE UTHEM Lz, QS THEED 150mE T, 1 H#iT
TEARFEHDTzH 100mE T, 1 Hii TlEHifE Ol < JEDREETH > 7=726 80m £ THiHIZHKfMEL . AL L TH
e OIEHFAIRRE 7 — 2 ZHUS Ulz, 7272 LB R 10-20mE TRVIRIEKD O MEMNME R T2 2 ehb o Tz,

10 THIEE NI AF L=—RHEIC BT 5 LWD SFEEICB VT, HEED S BGHSZ DRI d bLtT « i ok
& ARH < EREE - X CMRALBRRDBRE TREND A XA RL—FBPEEL TV E#HE I NS KMDPFEL T
W3, HAFLZ—KEENN OV U E s tg & OBEEERO I XUE, TAF LZ—HEENEORIFEET S
MIEE T m OERBEENA FL— MBEXHE &, EONN L EICHET D BGHSZ DN+ R L— MEEXED
T 5T EMHIH L7z, REEINA R L— FDRHCHE L TV S EAICIZHEED S BGHSZ £ THEEX M ANF T H:
LTWaZ WD s, £ ORFEXEIE, HEHETOREROTNE—7 & HIEiHE TOEHIRTIDEDO N E—
&> TRENS,

AWFFEE TR 26 FERRFEER A X A RL— MR EESE ) O—RELTHMELIZLDTH S,
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HAEHRIRIC T 2R E A 22 NA FL— FOREIRE M - THAE] ICK D H A

F L=—4iH] (HR14 Of5RERE , , ,

Report on the drilling results of gas chimneys by R/V Hakurei (HR14) in the eastern
margin of the Japan Sea

faR R AR B
KAKUWA, Yoshitaka'* ; MATSUMOTO, Ryd

VIR A ANA R L— MRS
lGas Hydrate Research Lab., Meiji Univ.

20144 6 H 21 HM»5 7 H 10 HIZAF T, JOGMECHTAD THHE] Ik D HAMmHO [ KO/ - 1Ligh
DHAF L=—WEEFET 2HIENEE O ZHEI L, BEGho FBER., #FE - (W ORE S TIES T
e AR YINA RL— N OEBE FRZBA . ZhZ N 122m 111.5mZE THEHIT % T LI Uiz, REIN 5 OHiIE
e E D Tld, SBPICFEO D 530443 % 2 7, MlRKEENFEES 80 & HENT S5V F 2 TR HAF Lh=—
WEEDFEIET B0 2 ZNZTNIEI LTz ZORE. RGN FEE T 2570 TIEERIER 48m X THHI L7z A &2 2N
A FL—MN3ED 5Tz, —F, HAF LZ—MHEENRET 20 Tl HER em{BEh 5 FiTiEZE DA XA R
L—FDPEITE, AZUNA RFL—FMIHAFLZ—EEIRBNICRET S &b o Tz,

PHNC K> THEONIREEIA 2 A FL— ME, A EORA S massive, granular, platy, veindd & & 7%
L7zh%, massivek granulard FELERIER D T — 5 platy & veinedIE RIS FET % & D DRI THRIIIC
BISE NIz, FRC LB T C DEAMNHE CTH > 7z, EIICIE. HRE 40-60mK D IRWERMICBNT A XN RL—
FREIDNZ B ENTz, Tz, ERD A ZNA RL—FETTHEL, TU—HABFEET 5 T EHHEREE NI,

ST HTH 3 HFTOMHIFERTH D, 20mEI-Z 2N AT IZZTNTN 1 AT DT Exizod, FRHTKFE
HIDFGEREN DN B RN E E—RALIZ TERNN, REHZNA FL— 2T B HAF LZ—EDET )V
PR %, £l LIS RZATOTEHERET ST LICKD, HARBRICOHT ZEBEAZNNA RL—FOD
FERGHIRIC DWW T DEGR 27> Tee ZHUCE D & B T FEOMEERY A ARG & §R A 2 A R L— M 28
EVIEHETIVCIREL, HIBMWEILICHED K 5 B XA R NA RL— s DEE MR BT 3 EE R DD - -
T ERRBT B,

e L TE%E) HEHTUCHED > 72 JOGMECEIRE DHERICIIRI L THEZR L X9, AW VIR 26 FERETERS
[XZ A FL— FEEMFEGERRE) OB L TrbnE L,

F—U— R KEUAZ A RL— b, BHAG, AT L= —Hai, ]
Keywords: shallow methane hydrate, Japan Sea, gas chimney, drilling
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HAHC IS % 7T ANA B L— b DARL « pARICH S BBUKOMEBRIC 2Ry 25 L
Changes of pore water geochemistry constrained by gas hydrate formation/dissociation i
the Japan Sea

FALAZ 1 Snyder GleR ; inA B 2
TOMARU, Hitoshi'* ; SNYDER, Glef# ; MATSUMOTO, Ry&

FIERAHPEEERRL AR, 2 BIG RS2 ANA R L— M fgERT
! Department of Earth Sciences, Chiba UniversiGas Hydrate research Laboratory, Meiji University

Gas hydrate is composed of water and gas, mostly methane in natural environment, its formation and dissociation must chan
the geochemical signature of pore water in sediment in response to the amount, rate, and sedimentary environment of the g
hydrate. The eastern margin of the Japan Sea is one of the places where very active methane accumulation through the ¢
chimney structure sustains the formation of dense and thick gas hydrates near the seafloor. We have collected large number
sediment cores on and around the gas chimneys and have measured the geochemistry of pore waters to examine the existe
and potential of gas hydrate, material transfer via fluid, and relationship with biological activities and mineral precipitations. The
profiles, however, have not reached well down to or below the massive accumulation zone of gas hydrates, the entire model «
pore water changes has not been discussed well. We report the analytical results of pore waters collected successfully from t
sediments within/deeper than the gas hydrate stability during the HR14 expedition and show that the pore water geochemisti
has been modified strongly by the formation/dissociation of gas hydrate through the gas chimney structures compared to th
outside the chimney.

The sulfate concentration of pore water at the site outside the gas chimney progressively decreases with depth, reaching
mM at 10 mbsf (sulfate-methane interface; SMI), and is stable at very low level. The chloride concentration is close to the
seawater level throughout the sediment. The high concentration anomaly only of sulfate occurs exceptionally at 42 mbsf wher
the sediment core looked “wet/loose” , reflecting contamination of seawater during coring. The significant concentration of
sulfate below the SMI is therefore useful for the correction of contamination with seawater/drilling mud. Contrary, the sulfate
concentrations at two sites within the gas chimney are strongly variable below the SMI through the gas hydrate stability, indicating
the contamination of seawater/drilling mud by the coring of tight gas hydrate layers or the intrusion of these fluids into the loosen
sediment due to gas hydrate dissociation or gas expansion. After the correction of contamination with seawater/drilling mud
pore waters collected from gas hydrate-free sediment layers between dense massive/granular/platy gas hydrate accumulat
zones are strongly enriched in chloride compared to the seawater value of 560 mM, reaching up to "1200 mM at 15 to 25 mbs
and the in-situ chloride concentration (Cl-baseline) shifts to "600 mM to the bottom of gas hydrate stability at both sites. This is
because the rate of gas hydrate formation and chloride exclusion from the crystal exceeds the diffusion of pore water. The mo
rapid and active formation of gas hydrate occurs as shallow as 15 to 25 mbsf in the research area, the formation of dense g
hydrates at these depths responsible for the topographic change like mound overlying gas chimney. The high Cl-baseline belc
this interval indicates active gas hydrate formation as well, the in-situ pore water geochemistry is essentially characterized by th
rapid formation and distribution of massive gas hydrates within the gas chimney.

The concentrations of chloride from gas hydrate-bearing sediment and sometimes from normal sediment decrease by ~2(
mM from the Cl-baseline value. The former results from the dissociation of gas hydrate during the core recovery, and the latte
indicates that the invisibly small gas hydrates existed in the sediments and dissociated. The chloride concentration also decree
to "400 mM below the gas hydrate stability, indicating the dissociation of all of the gas hydrates in sediments after the burial anc
subsequent diffusion of gas hydrate-derived fresh water into sediments.

This research is a part of METI’s project entitled “FY2014 Promoting research and development on methane hydrate” .

F—T— F: RERAZANA FL— b, RBIBUK, HAE
Keywords: Shallow gas hydrate, pore water, Japan Sea
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H%8 1403377 DX Z 2 NA R L— bW S08EE Nk E O/ A A~ — 71 —#

The biomarker composition of petroleum-like substance isolated from methane hydrate
in RC 1403 core

PRI R L
OGIHARA, Shigenori*

LR E R A B B RS R R R R R A Ik
LEarth & Planetary Science, The University of Tokyo

FI% 14030 7S 27Tm B K D ERIE NIEN A XA RL—MEX O | Gk EZ SR LTz, TONA
RL— Mg FiOMEERICIE,. AilkmEONENR BN, N1 A —h—0n %, GCIMS/OHZfT»., il
RYEOME., KK, BB X UOMEYS OB ZHam LTz,

wO~FKONA RL— NI, BRI THERRESE 2 & KEDORMIIC I OOFIIRYE D 778 LTz, Rmbiciz<
AR EZ €y MI2T 0.amin B 2ml OANFH 2V HICER T Ui, BUCHE T 5 AHRIEIC DWW TR, 1ElE
(DCM:MeOH/93:7 HIC THEIEHAMHNEIC X > Tl L7z, M~ 7 %27 LS THUKDO#%, ZERMANEIC TRz
., VAT I7ax b7 I7 4 —ICTHELc, ARE TR, RIUKEED &7 b2« TATIVEFICDNT,
GCIMSIHTD S B, BRALKEM S, 7 kY « TAT IV OONTHERZR U, AHRYIEO KK, 2436 K UMY/ i
DIEREZ i %o

NA R L— D S AR E O RAKZE 7 ARREHANC BT Hump (2.5) RSN, =D
RILEY (bicyclic sesquiterpanesh D X 5 IC 7719 %, 25-tetracyclic terpané D&MD ab-hopané i E Nz, Th
e LT, n-alkaneds & U pristane , phytan& X & X 115 acyclic isoprenoidi{t/k2, & U steroidik bk 4 < M
HEiah-oiz, TOXS K. heavy biodegradatiof # - 7z oil DR & K < —F %,

IRV ZATIVEGO TR T T LS, RIS Z FOIEEYHERED 5 Niz, £ hopanic (hopenic)
ketone (JEW)~—7H—). & 51T, lupanoid ketone, ursranoid ketonéfi ¥~ —1—) HtiE iz, cnfzofk
EVOMERRZERNAAR I, 131E-30%TH -7z, Hopanic ketonéd, ZHHEEREFDDZNELWEEMTH D,
hopanoidD{t., biodegradationc & > THRE NIz LEZ SN TV,

DLEDHHERE D B5E 1403 X 2 2NA R L— b BB E NI iR E . 98U biodegradatior #% - 72 1
Uil THs, ORI, HIFHICBT 2 68O WA 2 fEE) 27~ L T3, lupanoid ketone, ursanoid
ketoneld # FHIYIN —H—TdH 5 EMNHSNTED . FHHRIEORIRICKE EARMOF GNRE N LN THEN
%O
AIZEE TR 26 FERFFEE A X A FL— FRARIEEF Y] O—RE L TEMINTZLDTH S,

F—T—F: HA, AZNNA FL— b, A A Y—H—
Keywords: Japan Sea, Methane hydrate, biomarker
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EZ&(@%@E & Kﬁﬂ&ﬂaﬂ(@i&"@(ﬁfiﬁﬁ%b\ SEREY U 72 RIFUKFR D X 2/ — )L D57

Profiles of methanol in pore water of deep-sea sediments in eastern margin of Japan Si
and around Oki islands

L A8 s s b PR 2 AR R 3
YAMADA, Kyohell* TANI, Atsushl1 : TOMARU, Hitosh? ; MATSUMOTO, Ry¢

DRBROK « B, 2 THEK - 83 BV K « /N1 FL— Mt
1Osaka Univ. Sci.2Chiba Univ. Sci.3Meiji Univ. GHLAB

ARV EIKNEIR B AR UINA RL— ME#7eaEREE LTIHEEENTED, W58 - EREMEDSNTHWSE WBIlZE,
Max, 2000;#aA K, 2009. DX X%, BT K2 A0 -2 MAEMRHZ KR E LT0naE T b, KA XN
A RL— FREIIMAEM EES B> T3 &g BIZIE, WIS, 2012. ThE T, WEHEEYOMBKICEEN
% CO, PR R, BEEIEENARICET 201350, A XV ERFEICET ZHIENLLITbNTER BAIE, &I,
2010. LA L, MAEWES EBRBICBERLTWREbNE X Z /—)Viz D CLILEYIDO iz EERE FCiRE LTz
WEIZIZE A LR, BRADTIV—T"TlE, 201040 B coFREME (MDL7MiE) THRELL 72K FERSH 40 m
DY AL >a7iRpEwRIC, BEHEREYIORBRKICE ENSKENE CLIEEYIDEEHHIC DV THIZEL 72 (Yamamoto
etal, 201). A%/ —)VOEEIFHEIEE F CIEMHRARLL T TH > 72, HERELIRTRAIHENT 24 mZ2R LTk,
F7z, FEHEREMICBI 2MEMICKZ A2/ —)VIHETEEE "B I Nz (LR, 2013, ARBIZETIE, T5KEAX/—
IWRFIVLT IV T ROBESTEEFHND 128, RO 2 DOBEEICDOWTHERZITo . FEE 40 m X © O HEEHER
MTOEEMHZEASMIT ST EREMIC, mm$67ﬁu5$@ﬁ@®LtW&ﬂE HIEMC B\ THEIEE Nz
HRM%@T%WLK@E%F%(m%ﬁf@fﬁ%ﬁlmw?%Aﬁ&%@ﬁf®%ﬁ\ﬁ%%6ﬁkﬁéga%ﬁm
IZ, 20144 7 HICBRIBEEAHHEIC 38U T HAE X N7z UT14 Mg TEREL U 7o ECHEREY) 2 AR SR D ot & Uiz, HERE
%#6Z74 YT W TRIBR/KZ IR L, 731 7 )VRICELD 30 7= “ﬁ&@«va&—XGCMS&Tbé.ﬁ
EAEDFRID AR/ —)VBEL, WK FMERICBOTIRHEERLITI T, 2 EEL ST 2@ RS NN, &
IR UTHIIN T b oz, TNHORRIE, ILAS DT & BANTHh oz, —77, FRBEIHER O
DAT T, REFREITE AR =)V ENTZ. TNSDOERNS, AR/ — VGG 5 OB ILETZ ) Tl
BTN E, HURBAZNA RL—MIEOHTERNT—E20M%Z LTS AREMEIRE Nz, AFEE TR 26 4FE
AR UINA R L— MR IEEREO—RE L THME Nz,

F—T— R MUK, HERHERW), KIETERREE AR LY

Keywords: pore water, deep-sea sediment, water-soluble volatile organic compounds

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fiem

Union

MI1S24-09 £15:102B FFR:5 H 28 H 09:45-10:00

VA7 TRILTERE X 2 2NA FL— MO T 2 )ef A= 2F
Cross section observation of shallow gas hydrates by Raman imaging

oy RS T SR G T R IS AR B2
TANI, Atsushi* ; KURUMI, Keisuke' ; HIRUTA, Akihiro? ; MATSUMOTO, Ryd®

LRBRORS: « B, 2 BRVAERS: « T ANA R L— FFSET
LOsaka Univ., Sci.2Meiji Univ. GHLAB

ARZUINA RL—FiE, ARXVDFHIRGFICEOER SN E#E (F—) IKRDAEN TV A AEbLEY T, H
RIFFOWEICEZ L NG L TNWE T EHEREINT VS (Matsumoto et al., 2001 RYEOFLBRFEIEEI X X >Ng KL —
MR Z L, RERITREY A XDORKEVAZ Y )NA RL—FRBAEINENTED (Luetal., 2012, X-CTIic K3 3
TR EH SN TS (Tanietal., 2013. ZD CTHE X SEBET B L, A XA FL—F ElbNBEFNICH
DE IR DROLNz. AWZETIE, TOESMNERT 2D ZH5MNMCT 5728, UTL13fiiE TRIINE 117z A
ZNA R L— MRz Rtgric, X f CTHRIC K 2 3TUthigtl, IV K2 0EMEDA A—2 0 FkiTo
Tz, MEDHEN S, AZUNA RL—FIEIVEEOR E UTHRIRICOH LTS T &, CTROERD [ O
DIIIAZINA RL—HRIC, [ OEDHAIKICHIGLTWS T ENALMME o Tz, AIIZEIZ TR 26 5 X X 2NA
RL— FBARMEEREED—IRE L TEME N .

F—T—F: RERXZNA FL— b, BilgaHl, 5~ >, X ## CT, 77 fif
Keywords: shallow gas hydrates, imaging, Raman, X-CT, dissociation
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B X 2 oA R L— A A IR 9 B AEYRESE O B AR AT, _
Analysis of benthic community food web at gas hydrate deposits of Joestu Basin

FAEH ORHL 1 5 SE RRIL T 2 5 1A Fht 2 SR R 2 A R
FUKUDA, Akari'* ; KOUDUKA, Mariko? ; NUMANAMI, Hideki® ; SUZUKI, Yohey’ ; MATSUMOTO, Ryd

VHRARYE WESE - RNAHISEEAS, 2 RGOS BPEIIRRE  HIEREE R AR, 3 HUGIRBEAR R AR BEARRR B AR
!Organization for the Strategic Coordination of Research and Intellectual Properties, Meiji irépartment of Earth and
Planetary Science, Graduate School of Science, the University of TéR@partment of Home Economics, Faculty of Home
Economics, Tokyo Kasei-Gakuin University
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Distribution of atmospheric gas concentration in eastern margin of Japan Sea: A prelimi:
nary report from the 7K14 cruises

B i Ve FHRER L BRI 2 A B3
AOKI, Shinsuké* ; KOMIYA, Shujiro! ; NOBORIO, Kosuké ; MATSUMOTO, Ryo

LEVER AR EBLL AR, 2 BIER 2RSS, B BTG R SAIT A S RS
!Graduate School of Agriculture, Meiji UniversitySchool of Agriculture, Meiji University?Organization for the Strategic
Laboratory of Research and Intellectual Properties, Meiji University

Hydrate of natural gas is widely distributed in marine sediments in the eastern margin of Japan Sea. The natural deposits of g
hydrates are estimated to hold higher reserves than known conventional gas reservoirs. An active seepage of gas from the seafl
has previously been reported from gas hydrate fields worldwide. Atmospheric methage if@br component of seep gases,
is an important short-lived climate pollutant. Our objective was to measure the distribution of atmosphgdor@intration
over the sea surface of gas hydrate areas along the eastern margin of Japan Sea.

We used the R/V Kaiyo-Maru No.7 (Kaiyo Engineering Co., Ltd., Japan) for the survey in the Oki Trough and offshore Akita-
Yamagata (Mogami Trough) from mid April to early June 2014. Continuous measurement of atmospheric CH4 was performed
on the ship using a wave-length-scanned cavity ring-down spectrometer (WS-CRDS) (model G2201-i, Picarro Inc., USA). Air
sample was collected from an air intake at the top deck of the ship using an air pump placed in the observation room. To ou
experience, the ship sailed at approximately 6 knot. Location data were obtained from the nautical GPS.

Observed CH concentration over the sea surface was not uniform in Mogami Trough, while mostly uniform throughout the
Oki Trough. In addition, there was a tendency that,@dncentration in Mogami Trough was higher than that in Oki Trough.

This research was a part of METI’s project entitled "FY2014 Promoting research and development on methane hydrate”.

F—T—F: KA ZNA FL— b, AR VA, HARRE
Keywords: shallow gas hydrates, methane gas, distribution of gas concentration
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Geochemistry of continuous pore water intake by Osmotic Fluid Sampler

Fesk ey 1 AL R B2
OWARI, Satokd* ; TOMARU, Hitoshi' ; MATSUMOTO, Ryc?

TR R LB ENI R, 2 BIE R

LChiba university?Meiji university

On the Umitaka Spur of the Japan Sea, methane venting on the seafloor has been observed by ROV Hyper Dolphin, its streng
and location change in short period. These changes effect on chemical and ecological environment of pore water and shallo
sediments, continuous observation of these fluctuations are key to understand the dynamics of gas hydrate system near f
seafloor. We have applied an osmotic fluid sampling system (OsmoSampler) from September 2013 to October 2014 to collec
pore waters near the seafloor continuously and show the variations of gas and fluid geochemistry associated with the activil
of gas venting. Although the concentration of sulfate is lower than that of seawater, it fluctuates for days accompanying smal
variation of methane concentration. The concentrations of chloride and other major ions also fluctuate near the seawater valu
These changes of gas and fluid geochemistry may reflect the change of methane flux and following formation/dissociation of ga

hydrates.
This research is a part of METI’s project entitlE®d’2014 Promoting research and development on methane hydrate

Keywords: Gas Hydrate, Methane Flux, SMI
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3D Seismic Velocity Structures Associated with BSRs and Gas Hydrate Accumulations
on Joetsu Knoll in the Japan Sea

i i S R A NI S S
SAKAI, Akio I* ; MATSUMOTO, Ryo'

VIR A ANA B L— NS
lGas Hydrate Research Laboratory, Meiji University

Characteristics of BSRs

In the eastern margin of Japan Sea, gas hydrates in shallow sediments are characterized by blanking or gas chimney associe
to mounds and pockmarks on the seabed. SadoW 3D seismic survey was conducted by METI offshore Niigata in 2008. 3L
seismic data on Joetsu Knoll shows aligned BSR bumps on the ridge characterized by structural and velocity pull-ups associate
to seabed morphology initiated mainly by large-scale methane seepage.

In this area, multiple BSRs are commonly observed. BSR map was illustrated for the shallowest. For BSR identification, we
prepared the curves of seabed depth vs. thickness of BGHS below seabed as a function of geothermal gradients with seabed te
peratures. Estimated BGHS is governed by several unknown factors. BSR shows acoustic impedance change and correspond
BGHZ or top of free gas. Free gas exists if mass fraction of upward flux of gas exceeds its solubility in liquid. Once fraction is
less than its solubility, separation of BGHZ and BGHS occurs.

On the ridge of Joetsu Knoll, aligned BSR bumps are conspicuous and have upward correspondence to mounds and adjact
pockmarks on the seabed, some of which appear to be related to subvertical faults interpreted as venting passes, which sh
blanking. Pull-up effects of higher velocity above them exaggerate relief of bumps. Along 2D sliced lines, acoustic velocity
is estimated by continuous velocity analysis. Zone of higher velocity more than approx. 1700m/s spreads above BSR, whicl
sandwiches relatively lower velocity zone. Below BSR bumps, two types of spreading of lower velocity zones is prominent, i.e.,
downward and horizontal on strong reflectors.

Blanking has multifold background; intense gas hydrates formation, free gas venting passes and other seismic wave atte
uation/scattering phenomena. Important point is that apparent amplitude features are dependent on the frequency bands
respective surveys. It has not been commonly mentioned that amplitude behaviors alone could not rule out others as possit
origins. Velocity information is important to reason probable origins. Lower velocities just above BSR show velocity smearing
related to resolution limit of the current velocity analysis. Note short scale complex subsurface structure deteriorates the accurac
of velocity estimate in conventional velocity analysis. This shortcoming shall be overcome by more advanced approaches fo
fine and accurate mapping. Velocity evaluations by FWI as an example are taken for some velocity model inversion.

Seismic line along LWD locations

GR14 LWD survey was conducted in 2014 by METI. On Lllide 6 of METI SK13 AUV/SBP survey, a 2D sliced seismic
line is taken along the line of GR14 sites D1-1 and D10-1 from 3D seismic data and velocity structure map is generated. At
site D1-1 for LWD1410, seismic blanking is prominent above and below BSR. Just below BSR, lower velocity compartment is
striking and prominent blanking zone above BSR shows higher velocity. At site D10-1 for LWD1409, above and below BSR
there are no prominent seismic blanking zones. Just above BSR, laterally spreading higher velocity is prominent.

Synthetic seismograms are computed by invariant imbedding method and compared with seismic data. Its frequency band
synthetics with Ricker wavelet source is adjusted to that of seismic data and amplitude of seismic data is adjusted to synthet
seismogram. Synthetic seismograms of LWD sonic show relatively higher amplitudes in later phases are partly caused by a:
sumed density models and/or possible attenuation mechanism for seismic data. LWD resistivity converted to TWT indicates tha
estimated BGHZ does not correspond to BSR, which suggests higher LWD sonic velocities and/or probable frequency effect
under the assumption of no separation of BGHZ and BSR in these locations and no specific site locality.

We would like to thank the permission of METI/JOGMEC for the usage of SadoW3D data in the current study and publication.
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Characteristics of natural gas hydrate retrieved at northern central Baikal basin

SR &5k 1 ; KHLYSTOV Oleg? ; KALMYCHKOV Gennadiy? ; Jx |- it ; il L ; (IR B8 L ;

kG 551 BT {2 ! ; DE BATIST Marc*

HACHIKUBO, Akihiro'* ; KHLYSTOV, Oleg? ; KALMYCHKOV, Gennadiy? ; SAKAGAMI, Hirotoshi' ;
MINAMI, Hirotsugu® ; YAMASHITA, Satoshi ; TAKAHASHI, Nobuo' ; SHOJI, Hitoshi ; DE BATIST, Marc

VIERTSERE, 2 a s TR T 17 2 —RKCESE, 3 a7 REEY 717 2 — BRI 209, ¢ 7 > K
IKitami Institute of Technology?Limnological Institute, SB RAS3Vinogradov Institute of Geochemistry, SB RASGhent
University

Lake Baikal (Russia) is the solitary example of hydrate-bearing area in the environment of fresh water. Gas hydrate samples i
sandy turbidites were first obtained at the southern Baikal basin in the Baikal Drilling Project in 1997. Multi-phase Gas Hydrate
Project (MHP, 2009-2014), the international collaboration between Japan, Russia, and Belgium, has revealed distribution of ge
hydrate in sub-bottom sediment at the southern and central Baikal basins. In the last cruise (MHP-14) we obtained gas hydra
crystals from four new places (Kukuy K-5, Khoboy, Akadem Ridge, and Barguzin) at the central Baikal basin. We report the
characteristics of hydrate-bound gases at these sites.

Samples of hydrate-bound gas were obtained onboard and stored in 5-mL vials. We measured molecular and stable isoto
compositions of the samples. According to thg @G - C;6'3C diagram (Bernaret al., 1976), thes'3C-6D diagram for G
(Whiticar, 1999), and the G'3C - C,§'3C diagram (Milkov, 2005), the gas characteristics show the following information:

1) Hydrocarbons at the Khoboy, Akadem Ridge, and Barguzin are microbial origin, and those of Kukuy K-5 is in the field of
mixed-gas between microbial and thermogenic gases.

2) In the "Bernard diagram”, hydrate-bound hydrocarbons of Kukuy K-5 locate on the mixing line of microbial gas at the
Kukuy K-9 and thermogenic gas at the Kukuy K-4, those are the end members at the Kukuy Canyon area.

3) G, §'3C of the hydrate-bound gas at the the Khoboy, Akadem Ridge, and Barguzin are low (less tba); #adicating
microbial G. Microbial G, in the hydrate-bound gas has been observed at the Krasnyi Yar and Peschanka P-2 at the souther
Baikal basin, and the Ukhan and Unshuy at the central Baikal basin.

4) The site Barguzin locates only 7 km distance from the site Gorevoy Utes, where oil-stained gas hydrate with thermogenic
gas was retrieved.

Bernard BB, Brooks JM, Sackett WM (1976) Natural gas seepage in the Gulf of Mdéxarth Planet Sci Let81: 48-54.

Milkov AV (2005) Molecular and stable isotope compositions of natural gas hydrates: a revised global dataset and basic
interpretations in the context of geological settin@sg Geochen86. 681-70. doi:10.1016/j.orggeochem.2005.01.010

Whiticar MJ (1999) Carbon and hydrogen isotope systematics of bacterial formation and oxidation of mé&hameGeo/
161 291-314. doi:10.1016/S0009-2541(99)00092-3

F—T— R HANA FL— b, Kb, 731 71V
Keywords: gas hydrate, crystallographic structure, Lake Baikal
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Micropore effect on dissociation process of methane hydrate and fractionation of stable

isotopes

KHEAE > VAR &EEL Y e k2
OOTA, Yukal* : HACHIKUBO, Akihiro! ; TAKEYA, Satosh?

VAR TR, 2 BN RE S WS
IKitami Institute of Technology?National Institute of Advanced Industrial Science and Technology (AIST)

Gas hydrates are clathrate compounds that the guest-gas molecules are trapped in host-cages composed of water molecules,
are stable at low temperatures and high pressure conditions. Natural gas hydrate exists in the sea bottom sediments off Sakhe
Island (Sea of Okhotsk), those comprised of diatom with many small pores. Sediment particles may affect to formation anc
dissociation processes of gas hydrate because their small pores change equilibrium pressure of gas hydrate. Isotopic fractionat
of guest gas between gas and hydrate phases has been reported (Haehd{L2007), however, little is known about the effect
of micropore on the fractionation of stable isotopes. We conducted calorimetric measurements of methane hydrates (MH) forme
with silica-gel pores to investigate thermal properties of MH in the small pores, and measured isotopic difference in methane
molecules between MH and residual gas at their formation process.

The silica-gel sample (pore diameter: 15 nm) was dried at 423 K for 24 hours and then adsorbed water in a chamber fo
three days. Methane hydrates were formed with the adsorbed water in silica-gel pores under high pressure of methane (-
MPa) at 273.2 K. Silica-gel samples with methane hydrate were stored in liquid nitrogen and the residual gas was also sample
Thermographs of the hydrate sample were obtained by a calorimeter. Stable isotopes (carbon and hydrogen) of hydrate-bou
and residual methane were measured by an IRMS.

The thermograph revealed that a broad peak around 173 K and other peaks ranged from 193 K to 203 K corresponded f
dissociation of pore and bulk hydrates, respectively. Because the dissociation of hydrate formed ice and plugged the pores,
large endothermic peak appeared in the range from 223 K to 273 K and the internal pressure increased due to dissociation
confined hydrate.

oD of hydrate-bound methane was 6.2-%dower than that of residual methane in the formation processes, agreed fairly with
the result of Hachikubet al. (2007). While there was no difference in the casé'0iC (Hachikuboet al., 2007), our results
showed tha$'3C of hydrate-bound methane was sevéiahigher than that of residual methane, suggesting effect of micropores.

Hachikubo A, Kosaka T, Kida M, Krylov A, Sakagami H, Minami H, Takahashi N, Shoji H (2007) Isotopic fractionation of
methane and ethane hydrates between gas and hydrate phases. Geophys3es2E302. doi:10.1029/2007GL030557

F—T—F: AZNA FL— b, #lfL, B8, 2@ FNA, RN, Bt
Keywords: gas hydrate, micropore, diatom, stable isotope, isotopic fractionation, calorimetry

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

MIS24-16 £15:102B FFRE:5 5 28 H 11:45-12:00

R ZINA R L— MMIZERAFEC 50 2 VLTt O 1 2L & B R N 5 T T O
Ehary AL —y gV _ .
Importance of physical property evaluation for methane hydrate R&D and pressure coring
analysis operation

A S2m] 1 s R BB 2 i e
YAMAMOTO, Koji 1* ; NAGAO, Jird® ; FUJII, Tetsuya

VISTATBUENAMRIRAT A « BI@ SR IREERE, 2 TNT I TBGE N R T L
1Japan Oil, Gas and Metals National Corporatiational Institute of Advanced Industrial Science and Technology

ARG THN, BIEFHAFEDIZD DN THEBRIFIC KD THN, HEREMT DX Z g FL— b DO ffIZZLE
AR ORA L AR DENARTEIC IS TE 5, /o, BROWMXICBIL TH. BIRIADIRNRE WD, FIAOBEINK
TR ERGADETRENS, TORERNZYPEORMEZ EMEIC LTV S ERIE, HBENARNCAH T 2 8HM, <
NS OFARMEZ ST /8T A—=ZHINA RL— bfiRIC K > TEILT 52 L. ZLT. XX YNNA FL— 2zl
I BRI HERE M OYIMEDN I PNENRTEILT B T LD 3DTH B EFA D, Mo T AXUNA RL—FDEDF
AL FERM ORI, TNE OMMIIREMDOE & TOKH « 24 - TPZEWIE L TN O E S LT 20 ZBEdT 52 LT
HBHLELEAX %

AR NA R L— MEFHFER O Y —2 7 L (MH2D) Tld, HuRERE, YEWE - 5 > 7)VES « R0 ERBRE
A CHHEE, FNEER, BUEY I 2 L— 3 VEZECT, METOMEO NS DYIEDEE Z DI, TNE N
IIRZEENC G A 2 B OE RIS 2, A GHATRATE e, TORTEH, HEEICRAZ N, FL— b2 qTHE
MRz, JENERAEZ T REA IR O (RO Te R XBUG LTt L. Mtk 2 EREIT 2 2 L3, HICHETH L LEX %,

20124 6-7 HIC. MH2L W5 >V — 7 LA A O HERGES RS (52w 5 ZHHL T, HAHE
Wb T OE B ONA R L— MEEXET, FHREROY 7S —2RHLza7) v EFERE L, 51m
XN 5H) 35m O ZEIG L. 0 23 CHRIFNZHFT 3 LW TE T,

CNDORKH M L CHIRARAT e b, MR RS LI E £ LT D I b a— L ENF4AETOMBIC
franiz, CNDORBROEMUI A 1K L— MIRRIED KRN85 A— 2 BT 2T L Tho T, The, Z
N5 OFHI L T ORIRA LR A A > R TH . 37 DA 5 MG O HOBFS E12 DU TREE IR 2
B3 LNTER,

TNHOMFEDO—RIFHKIEFAME L UTHEE NIz, T HIC. ZDOMHIE Marine and Petroleum Geologg DRHE S
IKREDOLNTRAERING, ARETIE, MHROEHW, a7V Y TOMEE, THORNUCDOVTHRET %,

F—T—R: XZNA RL— Nk, JEHa7, KHE, 1122, Yk
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Crystallographic features of natural gas hydrates recovered by pressure coring in the eas
ern Nankai Trough area

ARH BN s b s il L, S8 S5 L kAL B ARt
MASATO, Kida!* ; JIN, Yusuké ; WATANABE, Mizuho! ; KONNO, Yoshihird ; YONEDA, Jurt ; NAGAO, Jiro!

U EERAE G TSR

INational Institute of Advanced Industrial Science and Technology

Natural gas hydrates are crystalline clathrate compounds that natural gas components are incorporated into cage-like fram
works consist of hydrogen-bonded water molecules. Natural gas hydrates are stable under high pressure and low temperatt
conditions such as deep marine environments. Crystallographic structures of gas hydrates are related to amount of trapped ga:
thermodynamically stable condition for natural gas hydrates, which are important to characterize natural gas hydrate reservoirs

In this study, the crystallographic properties of the natural gas hydrates recovered by pressure coring in the eastern Nank
Trough area were characterized by the spectroscopic analyses. The hydrate-bearing sediments were recovered from the eas
Nankai Trough area during the 2012 JOGMEC/JAPEX Pressure coring operation, aboard the DV Chikyu.

The primary hydrocarbon component is microbial methane for gases released from the hydrate-bearing sediments. The r
leased gas contained trace amounts of ethane and heavier hydrocarbons. NMR and Raman spectroscopic analyses reveal tha
crystallographic structure is structure | and the hydration number is 6.1.

This work was supported by funding from the Research Consortium for Methane Hydrate Resources in Japan (MH21 Researc
Consortium) planned by METI.

F—T—FR: HANA FL— bk, A2 A FL— b, RIWKE, a7, ks
Keywords: gas hydrate, methane hydrate, hydrocarbons, pressure-coring, crystal structure
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Pressure Core Analysis on Permeability of Methane-Hydrate-Bearing Sediments

SUF G R AL e L R B BRI 2 B K 2 B AR
KONNO, Yoshihird* ; YONEDA, Jun ; JIN, Yusuke ; KIDA, Masatd" ; SUZUKI, Kiyofumi? ;
FUJII, Tetsuyé ; NAGAO, Jiro'

L PESERANRE BT, 2 AR AT A« @A s
INational Institute of Advanced Industrial Science and Technology (Al3Jgpan QOil, Gas and Metals National Corporation
(JOGMEC)

Permeability is the most important factor affecting the gas productivity of hydrate-bearing sediments. In this study, effective
water permeability of hydrate-bearing sandy sediments was measured by core-flooding test. The core samples were recover
under pressure from a methane hydrate reservoir located at the Daini-Atsumi knoll in the Eastern Nankai Trough off the shor:
of Japan. The cores were shaped cylindrically with liquid nitrogen spray after rapid pressure release and inserted into a cor
holder to maintain the hydrate phase stable P-T conditions and to apply a near in situ effective stress. The results showed that t
effective water permeability in hydrate-bearing sandy sediments was in the range of 1-100 md. After depressurization-induce
hydrate dissociation, absolute permeability of host sediments was analyzed. Absolute permeability of sandy host sedimen
was estimated to be up to 1.5 d. The results indicate that the hydrate-bearing sandy sediments at this location have promisit
permeability conditions for achieving depressurization-induced gas production. In addition, the change of absolute permeability
caused by depressurization-induced gas production was analyzed. It was found that absolute permeability was reduced by t
high effective stress and fresh water originating from hydrate dissociation most likely due to the sediment compaction and the
clay swelling. Although depressurization is a promising method for the gas production at this location, the results indicate tha
reservoir formation damage should be considered during long-term gas production.

This study was financially supported by the Research Consortium for Methane Hydrate Resources in Japan (MH21 Researc
Consortium) to carry out Japan’s Methane Hydrate R&D Program conducted by the Ministry of Economy, Trade and Industry
(METI).

Keywords: pressure coring, Nankai Trough, turbidite, flooding test, effective permeability, absolute permeability
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Geomechanical Properties of Methane Hydrate-Bearing Sediments from Pressure Corir
at the Eastern Nankai Trough

KK B SE EE L M L R BEAL BRE R K HR !
YONEDA, Jun* ; MASUI, Akira! ; KONNO, Yoshihird ; JIN, Yusuké ; KIDA, Masato' ; NAGAO, Jiro' ;
TENMA, Norio!

SRR A IS
LAIST

Geomechanical properties are essential parameter for methane gas extraction from methane hydrate to achieve safe and se
production. In this study, natural methane gas hydrate-bearing sediments were subjected to triaxial tests using transparent acry
cell to investigate the strength and stiffness of sediments from deep seabed in the Eastern Nankai Trough. The samples were
covered using pressure coring which is a progressive technology to maintain the pore fluid pressure from in-situ to the laboraton
Triaxial compression test of hydrate-bearing sediments at in-situ pressure conditions were successfully done without any hydra
dissociation. The digital photographs were taken during the tests and the local deformation of sediments was quantified in eac
0.1% of axial strain level by image processing technique. From the results, hydrate-bearing sediments showed brittle failure witl
shear banding as evidenced by the stress-strain softening response. In contrast, hydrate-free sediments showed ductile fail
mode. The shear strength increases with hydrate saturation. This result is consistent with the results of synthetic hydrate-beari
sediments. Local strain which was calculated from local deformation showed that there is the distribution in stiffness in each
centimeter due to distribution of hydrate saturation. This study successfully demonstrates the use of pressure core samples
investigate geomechanical and geotechnical properties of intact hydrate-bearing sediments at in-situ pressures.

This study was financially supported by the Research Consortium for Methane Hydrate Resources in Japan (MH21 Researt
Consortium) to carry out Japan’s Methane Hydrate R&D Program conducted by the Ministry of Economy, Trade and Industry
(METI).

F—U— R EHa7, =hadBR, sz, WIrE, migLE, B AW
Keywords: pressure core, triaxial test, strength, stiffness, image processing, shear band
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Thermal constants of methane hydrate-bearing sediment and surrounding mud core sat
ples recovered from Nankai Trough well

R SEBL T KT IEE L ALK M AR SR WL 2 ok B 3
MURAOKA, Michihiro!* ; OHTAKE, Michica' ; SUSUKI, Naokd ; YAMAMOTO, Yoshitaka ; SUZUKI, Kiyohum# ;
TSUJI, Tomoya

P FEZERAHR G IZEI X 2 A R L— biftge > 2 —, 2 IR A« RIS SEYIEIRbEnS, 3 H AR AR RE L2258
IMethane Hydrate Research Center, National Institute of Advanced Industrial Science and TecRiMétiggne Hydrate Re-
search and Development Division, Japan Oil, Gas and Metals National Corpofatigiege of Industrial Technology, Nihon
University

This study presents measurements of the thermal constants of natural methane-hydrate-bearing sediments samples recove
from the Tokai-oki test wells (Nankai-Trough, Japan) in 2004. To investigate the influence of sediment composition on the ther-
mal properties, the thermal constants of natural hydrate-bearing sediments were measutedrat 50MPa over a porosity
range of 0.41< « < 0.47. In this porosity range, the thermal conductivity of natural hydrate-bearing sediments decreased
slightly with increasing porosity. The specific heat of the hydrate-bearing sediments was almost constant and independent ¢
porosity. The thermal diffusivity of hydrate-bearing sediment decreased with increasing porosity.

We also used simple models to calculate the thermal conductivity and thermal diffusivity. The results of the distribution model
are relatively consistent with the measurement results. In addition, the measurement results are consistent with the thermal diffi
sivity, which is estimated by dividing the thermal conductivity obtained from the distribution model by the specific heat obtained
from the arithmetic mean.

The thermal conductivity of silt soil in the mud layer sample was estimated by the distribution model, the result of which
was much lower than that of the sand soil in hydrate-bearing sediment. This suggests that small grains influence the therm
conductivities.

Acknowledgments. This work was financially supported by MH21 Research Consortium for Methane Hydrate Resources in
Japan on the National Methane Hydrate Exploitation Program planned by the Ministry of Economy, Trade and Industry.

F—T— R XX A FL— b, BMEER, BPLHCR, LB, T ZNA R L— FWRHERY), S b7 0 A7k
Keywords: methane hydrate, thermal conductivity, thermal diffusivity, specific heat, gas hydrate-bearing sediment, hot-disk
transient method
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Development of pressurized subsampling system for structural imaging of pressured met|

hydrate bearing sediments

s Sl EE L BRE R
JIN, Yusuké* ; KONNO, Yoshihird ; NAGAO, Jiro!

U E SRR S TSR

!National institute of Advanced Industrial Science and Technology, Japan

Gas clathrate hydrates (gas hydrates, GHs) are ice- like crystalline compounds consisting of gas and water molecules, in whi
the gas molecules are stored in a framework of water. GHs exist in oceanic and permafrost sediments; because they are a prim
means of storing methane (G}inatural GHs are of interest as a potential new energy resource. On March 12, 2013, the first off-
shore gas production test from the sandy GH layer in the eastern NT arg@aSkroductions were produced from the offshore
hydrate layer. Here, porosity of GH bearing sediment is a key of gas production efficient from natural gas-hydrate reservoir.
Developable natural GHs by conventional gas/oil production apparatus almost exist in unconsolidated sedimental layer. Becau:
sand matrix in GH sediments could have been changed by freezing water in pores in the case of quenched sample, poros
discussed using quenched GH bearing sediment may be over estimated comparing with nature of sediments at in situ conditio
Therefore, we developed in situ sub-sampling system for pressured natural GH sediments due to in situ porosity estimation. |
this study, we demonstrated sub-sampling from an artificial GH sediment and confirmed sub-sampling results through micro
imaging.

This work was supported by funding from the Research Consortium for Methane Hydrate Resources in Japan (MH21 Researc
Consortium) planned by the Ministry of Economy, Trade and Industry (METI), Japan.

F—T— R ENTaT, AZNA FL— K, XHCT
Keywords: Pressurized core, Methane hydrate, X-ray CT
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Characterization of grain-size distribution and mineral composition of hydrate-bearing

sediments in the Nankai Trough

BN Fhd b DY RIS L Y00 vl L - JARH L SR B L B BTt 2 B AR
MINAGAWA, Hideki'* : ITO, Takuma ; EGAWA, Kosuké KANEKO Hiroaki' ; NODA, Shohefl ;
FUJII, Tetsuyé ; NAGAO, Jiro'

PRERRIER 2 2 NA R L— bgE 2 2=, 2 HNIATBEENTERIR T A« S Jm S iss
'MHRC/ AIST, 2JOGMEC

Gas hydrate-bearing sediments taken by a hybrid pressure coring system (Hybrid PCS corer) were recovered from the easte
Nankai Trough region at the AT-1 well during the 2012 JOGEMC/JAPEX Pressure coring operation using D/V Chikyu. The
recovered sediments are mainly composed of the unconsolidated sand and mud alternation layers, which can be interpreted
turbidite and hemi-pelagic mud, respectively. Gas hydrates accumulated in unconsolidated sands as a pore-filling morpholog
The purpose of our study is to prepare the standard samples, which represent the sedimentary features such as grain size
mineral composition in the eastern Nankai Trough sediments. For preparing the standard sample appears to be important f
laboratory experimental studies such as physical properties from the engineering point of view.

Using the gas hydrate-bearing sediments, the sedimentary features such as gain size and mineral composition were analy:
systematically. Based on this grain size distribution data, we categorized typical three kinds of standards samples: silty san
sandy silt, and clayey silt, respectively. As a result of mineral composition analysis of sediment measured by X-ray diffraction
(XRD), the bulk mineral compositions are characterized by 10 compositions, i.e., the quartz, hornblende, feldspars (orthoclase
Plagioclase), pyrite, smectite, kaolinite, calcium carbonate, chlorite, and mica. These mineral compositions are strongly corre
lated with grain size features such as median or means sizes. According to the above results, we prepared typical three kinds
standard samples, and measured pore-size distribution and permeability features using the nuclear magnetic resonance (NV
method. In the presentation, we will compare with those physical features between standard samples and natural sediments frc
the eastern Nankai Trough.

This work was financially supported by the Research Consortium for Methane Hydrate Resources in Japan (MH21 Researc
Consortium) of the National Methane Hydrate Exploitation Program planned by the Ministry of Economy Trade and Industry
(METI).

Keywords: Nankai Trough, gas hydrate sediments, grain size, mineral composition, sediment core, standard sample
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CMR log anaIyS|s of the First Offshore Production Test at Daini-Atsumi knoll in the

eastern Nankai Trough

NS B T R Y SRR TESC T il TERER
KOTERA, Takashi* ; FUJII, Tetsuya ; SUZUKI, Kiyofumi' ; TAKAYAMA, Tokuijiro !

PHNIATBGE NIRRT A« IR SR IpsAs

1 Japan Oil, Gas and Metals National Corporation

As preparatory drilling operations for the first offshore methane hydrate(MH) production test, monitoring wells (AT1-MC
and AT1-MT1) and the upper part of production well (AT1-P) were drilled in FY2011. To confirm methane hydrate bearing
circumstances, logging while drilling (LWD) and wireline logging (WL) were performed in AT1-MC. The production test was
started on March 12, 2013. After a large amount of sand was produced on March 18, the production test was closed. Durin
well-abandonment operations in August 2013, two LWD wells (AT1-LWD1 and AT1-LWD2) were drilled around the AT1-P, and
open-hole WL were performed at the two wells.

The objectives of this study are to understand the characteristics of MH reservoirs and to confirm dissociation behavior of
MH in the offshore production test field by analyzing logging data acquired in the wells that of AT1-MC, LWD1 and LWD2,
especially CMR(Combinable Magnetic Resonance ; principle is same as Nuclear Magnetic Resonance) logging data. In AT1
MC, we acquired CMR data before the Test. In AT1-LWD1 and LWD2, we acquired CMR data after the Test.

CMR can measure T2 relaxation time, which indicates the amount of proton. But it can not measure rigid proton like in the ice,
also included in MHs. This feature is usable to estimate MH dissociation behavior. Because, if the MH dissociate, water volume
increase in the sediment. It may cause the change of T2 distribution that T2 relaxation time shifts to the longer time and the pea
of T2 distribution increases. In addition, T2 distribution includes pore size information that short T2 relaxation time correspond
to smaller pore and long relaxation time correspond to larger pore. Therefore, we might be able to discuss dissociation behavic

In this study, we compared log plot of AT1-MC, LWD1 and LWD2. We can confirm some T2 distribution shift to the longer
relaxation time in MH-bearing sandy layer in the AT1-LWD1, LWD2. Then, to observe the details, we separate the relaxation
time to 8 bins. As a result of comparison of T2-mean(T2 logarithmic mean) in the each bin, T2-mean shift particularly observed
in short relaxation time interval. The T2-mean of short relaxation time about AT1-LWD1 and LWD?2 is longer than AT1-MC. It
probably indicates dissociation of MH.

This study is a part of the program of the Research Consortium for Methane Hydrate Resource in Japan (MH21 Researc
Consortium).

F—T—F: XX )N FL—bF, NMR
Keywords: Methane Hydrate, NMR
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Density structure of the pore-filling-type methane-hydrate reservoir at the Daini? Atsumi
Knoll, Central Japan

B VA Y MR L R R il BERER
SUZUKI, Kiyofumi'* ; KOMATSU, Yuhei' ; FUJII, Tetsuya ; TAKAYAMA, Tokuijiro *

VAR UNA R L— MFRBAFE 0V —7, 1) AR A« @SRy b
1 Technical Research Center, Japan Oil, Gas and Metals National Corporation (JOFGMEC/TRC)

AZUNA RL— DB DR A EFEIZEZBRICGEZEINGD, TNSIEERBICKEEEINS, AELZOY
MRRES 2 C &id. TOX I BRAEFEROZEINTOWVT, TN 5E A XA RL— MDA 5 = X LOfRRIC KA H
BTH5, LHL. WEOILRAERD X Z g R L— MIKREFEHERBYIOFLBRBICER N TWE T EEH D, ¥
PR DD THEL H o Tz,

B IREELTO AR Y NA RL— 5 DOH ZEFEICIAL > Tirb Nl E > a7 ) 7 &BL, D
AZUINA RL— FEFIET B X[ & ZD FAEOBEIC DWW THET Lz, HylERRE TEONEREME L Fv )
IS—0 T ORI EER S BET LTS R, AURIE RO EZIOBR T LIicIhL, a7 7—2 L BOHBEZES T &
IMTE oo HIEINTZEERIEOM RN S HEYI O SR E ORE L OZ LEAIGEN DD 5 2 ENRIIE N,
Thbb, YT 7 AT LICEEERNEE S EARME N,
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Keywords: Gas hydrate, Logging-while-drilling (LWD), Density log, Borehole enlargement, Sedimentary facis
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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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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
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BETY 7T, Z ORI L O R R & Ot To TV 5,
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R, BAZHRIREZ R LTS T ENEZIONS, Fio. N5 OIRIETRE KO, % R ATk o)
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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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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?
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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
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Keywords: In-situ stress, Anelastic strain recovery method, Unconsolidated formation, KO consolidation
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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
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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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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
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W (B HERLE T 0.765 18T %, MR MOBEMREZHI 70y FLzET A, BIF1ARADET AV B
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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
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AHFZEE B 26 FEERFFER A Z A R L— FIRMEEFH DR LTEMENZEDTH %,
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Keywords: gas hydrate, Japan Sea, gravel
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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@
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L Akita Uvniversity,2Meiji University
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B a7 iENc DV T, LR LB 2 HIE LZN D DEEELEMET Uz, . 20144512 F2 0 U 7= (1 5afiiE
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MziTo Tz,
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AR EA 7 & ORYER 70D M#3304 Glisigiiirh o) & #3299 G TiEE ) a7 ikehc A LR (k&EE 0.2~
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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.

B R R 2 AR B2
FURUKAWA, Rio'* ; SUGAI, Toshihik@ ; MATSUMOTO, Ryc*

VRO R AR AR BN R AFse R G JNTATBOE N ERARRR ST |, 2 SRR AR BRIl Rl A ik
ZeR), 3 HRAERY:  WHSE « RIS EERE 2N R L— FIHSET

LGraduate School of Frontier Sciences, University of Tokyo (current Al3F)aduate School of Frontier Sciences,University
of Tokyo, >Gas Hydrate Research Laboratory, Organization for the strategic Coordination, Meiji University

HA B O ECHEREYNC X, HAVSERFEOHEYNZRICTENTVE EEZ BN, REFRYEOEE - HERHE
FROMHIZ, X221 FL— N EABOEKEREZHAST 25 A TEETH S, HAMEHEILAFEOHERYIH O Ni - Cr
O FEHHAIFIZM) RIS RET NS e 5 (55,2010, HEREYIO Ni - CriBEoRFZ bz & LI, MR
B S A S N2 YIREIE DR 2T TE A REEN B 5o MR ) | EEPIE IR 720 Cx < N & Eifemic
LTV EEZ SN, AZETIE. G811 0 54 10"300kmifE N 7= i CHEMEI & iz 3ARDAR—1 > 7 a7 HiRb
YNcE&E£N 3 Ni » CrifE ORARMUKIALIEDOZ L ZBH S I Uiz, & 5I, Wi)I17& S EsdbrED 3 2 || O] RHEREY).
B HEREYI O Ni » CriBfEDZEfn iz kD, MREHLARD 5 HAUGE N\ OY B ik DRFZE 2 ) 2 Mt Uiz,

AWFETIE, BB O KEEINCEHE S % /K5 1000mOHFHET1F 5 7z MD179-3296 (i) [ 7] [1h & O EFEERY 45 km)
a7 LA 33127 (Al 61 km), WGJ TRl PRHERE ) 72 5 ds AL Rt 5 D R EHEREYIRRNC N Z . FRiR O 7z b 17 70 5 49
284kmifi N 7= R EH— 1 LFE I CHERI & 7z RC1408a 7 23 Hadfl & L7z, Niv Cr OFRSJRIZERE I EFRIC /A9 % RHRARE
DKL LTSS EZ 2 5N THED ., HEZ RN S B TS S ECE N0 %o )11 RE LRI 2
IKIRE U, OIS KD FEE LR W ALE I TH S,

WigE gk e LT, iRl Zize, Mg 2 7 Ly MIRIChER R U, HBESBINEE X $oiEE (ZSX Primusll
RIGAKU # iR s B R 2 7e R B AR BRI P E) CHMEMIEIC K 2 tE 217> 72, MD179-32961
3312a71d. 77 5. LACHEMRME. ALEEERNALFICE DI ERETIV Pk 5, 2013; #iES, 201475 8) #H
W, WEZ A Uz, HEREYNE L—Y RO 0 AE2EE (SALD3000SHFTA) Z2 WV ThIES T &17- 720

HER(EZ X (55,2010 IS/RE N2 Ni - Cr DR/ SZ— 2 5 WSRO EYIELE) R 5 38 XK Z 20730
km DN TIEY ARV Y g vk & UTHIERICHEE N ODMmHA, ThED#NS L EICENRICEK> TR FLTWS & E
Z5N%, WL EHE I OWKRHEREYIOITE « REHTOFER, KD HHWIE E Ni - CriBEIEENC EAHLMNICED,
Ni* Crid FICHWIRET, B L LTI ng bE I Nz, EBIC, WIFRHERI O Ni « Cr i3 iEiCEH OENT D
HCEHEEZ R L. Ni « CrOFIE > | [FOH T & —EBICRE T NS EI DD -7z, 3296 331237 D Ni *
CriffE i3l —85 L. B, Saad> 3 2 EmZz R Uiz, 72720, W) ENSEV 3296 37 D5 hNEED
Y— 27 flEinviE < . o RC14082 7 H10D Ni + CriffEid 3296 7 DIEE D737 D 1 BETH > 7. Ni Crign
REZE iE. WIKHEREYI O TOC B = SHEE X NchEBILFE IR O XU - FKEDOZL (IXiEh, 2009 L [AFHL
T3, WlEAORBRESENL ZERT S L. TICEFE Y A— VIS EI NIRNEZ LD EECE R BY O
BEOZLHENEEZ NS,

AWTEE, BRHEEERD A2 NA R L— bEFRBERIEEREDORE L THESNZEDTH S,

Sk

SH5 (2010)ifF & FEOMERILAX. 207p, FEERARFR G WIZEH. D (2014) HAHBREE R AEH G RSl S
HQR24./3325 (2009) HEBILIE I OWRAHERY) OGRS AR 215t & LT 16 TR O SURZS B T, B M
&, 115, 7, p.344-356fFf 5 (2013) HA A A/NA R L— A TS b N e FEEHEREY ORIt T 7 87,
i 225E, 78, p.79-91.

F—"T— F: MD-179fijiifg, K « BOKEAY A 7 )V, Juseoid, Wi)1l, Pt EFE 2 A—
Keywords: MD179 marine core, glacial-interglacial cycle, element analysis, Hime river, sediment transportation, summer mon-
soon
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YNU VERAZANA R L— SRRSO IBRKTA 7 A A _
Dissolved gas in pore water at the hydrate-bound field off Sakhalin Island

JUAR &L 1 718 i 2 ; VERESHCHAGINA Olgad ; e b 85l U 5 il ' IR BR L ShE B0 L
FEF 1= ' ; JIN Young K ; OBZHIROV Anatoly?

HACHIKUBO, Akihiro'* ; TAKEYA, Satosht ; VERESHCHAGINA, Olgd ; SAKAGAMI, Hirotoshi' ;
MINAMI, Hirotsugu' ; YAMASHITA, Satoshi ; TAKAHASHI, Nobuo! ; SHOJI, Hitoshi ; JIN, Young K# ;
OBZHIROV, Anatoly?

VIER T 3ERE, 2 ESERANRR IR, 3 0 7 RPEY AT X — ROVErRErE AT, ¢ SRR
IKitami Institute of Technology?National Institute of Advanced Industrial Science and Technology (AF3¢ific Oceanolog-
ical Institute, FEB RAS?Korea Polar Research Institute

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

F—T— R HZNA R L— b, BIBUK, ZEEFRNIE, A R— ZifE, TN VB
Keywords: gas hydrate, pore water, stable isotope, Sea of Okhotsk, Sakhalin Island
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PG | D AR« TR AREHANA R L — MMREERRIC I8 248 ik 11 Y
DG RAERK

Formation of sll gas hydrate during dissociation of sl mixed-gas hydrate composed of
methane and ethane

KHEAFE D JUAR &L e 2
OOTA, Yuka* ; HACHIKUBO, Akihiro! ; TAKEYA, Satosh?

VLR TR, 2 EESREAR S ST

IKitami Institute of Technology?National Institute of Advanced Industrial Science and Technology (AIST)

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).

Hachikubo et al. (2008) Dissociation heat of mixed-gas hydrate composed of methane and ethane. Proceedings of the 6
International Conference on Gas Hydrates, 6-10 July, 2008, Vancouver, Canada. http://hdl.handle.net/2429/2694

Hachikubo et al. (2009) Model of formation of double structure gas hydrates in Lake Baikal based on isotopic data. Geophys
Res Lett36: L18504. doi:10.1029/2009GL039805

Kida et al. (2006) Coexistence of structure | and Il gas hydrates in Lake Baikal suggesting gas sources from microbial anc
thermogenic origin. Geophys Res L88& L24603. doi;:10.1029/2006GL028296

Manakov et al. (2013) A physicochemical model for the formation of gas hydrates of different structural types in K-2 mud
volcano (Kukui Canyon, Lake Baikal). Russian Geology and Geophysicd,75-482. doi:10.1016/j.rgg.2013.03.009

Subramanian et al. (2000a) Evidence of structure Il hydrate formation from methane + ethane mixtures. ChenbEng Sci
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