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Surveys of gas plumes off Hokkaido, Sea of Okhotsk
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Gas hydrates (GH) are attracting attention as a future energy resource, with projects aimed at
their utilization under way in various countries. In Japan, the MH21 R&D project in the Nankai
Trough region has entered its production test stage. On the other hand, in 1995, when Japan
pioneered a project for the utilization of GH, clear bottom-simulating reflectors (BSR) were
confirmed also at the Kitami-Yamato Bank in the Okhotsk Sea offshore of Abashiri, indicating the
possible existence of GH there. In addition to this, seismic survey records collected by the
National Institute of Advanced Industrial Science and Technology (AIST) during a cruise for their
GHO1 project in 2001 also confirmed noticeable BSR.

On the zone which GH exists in stability by temperature and pressure conditions (HSZ: Hydrate
Stability Zone), GH existed in the upper part of HSZ is called shallow type GH, and that existed in
the lower part is called deep type GH. This deep type GH is observed in a zone immediately above a
BSR. Therefore, observation of BSR becomes an index of deep type GH existence. This BSR is
confirmed in off Okushiri Island, off Hidaka, off Tokachi and off Abashiri in the around of
Hokkaido Island.

On the other hand, shallow type GH is found in sediments of the surface layer or the exposed
seafloor. That have been recovered off Abashiri in the Okhotsk Sea in the around of Hokkaido. In
the area existed shallow type GH, gas plumes are also observed by echo sounder. Therefore,
observation of gas plume becomes an index of shallow type GH existence.

In this study, to clarify the distribution of gas plume off Hokkaido in the Okhotsk Sea, a survey
using the Oshoro-Maru, the research training ship of the Hokkaido University, was conducted in
November 2015, and analysis of the data of quantitative echo sounder that was acquired in the past
by research ships of the Hokkaido Research Organization (ORC). As a result, including past surveys,
the number of locations where gas plumes have been confirmed is about 300 in the Okhotsk Sea
offshore of Hokkaido.

F—O—R:HARNTRL— . B FI—L. BEHEEY

Keywords: Gas hydrate, Gas plume, Marine sediment

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS@9-01 -



MIS09-02 HAMERSER S EA2016EAS

BORIEIRA Y Ve GE I IEEBEIBDRA T /N1 L — DR
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Crystallographic structures of natural gas hydrate are usually either structure I or structure II.
The latter can encage larger hydrocarbons, for example, propane, isobutane, n-butane, and
neopentane. Because the origin of these molecules is thermogenic, methane ascending with them from
deeper sediment layer is also thermogenic. Hydrate-bound thermogenic methane has been reported in
the world (Gulf of Mexico, offshore Vancouver Island, Caspian Sea, etc.). C1/C2+ of guest gas in
these sites are less than 10, indicating that compositions of ethane and propane in hydrate-bound
hydrocarbons are in an order of several percent. Therefore, crystallographic structure of gas
hydrate composed of thermogenic gas is primarily the cubic structure II.

On the other hand, the structure I gas hydrates retrieved off Joetsu contained thermogenic methane
(delta 13C > -50 permil, e.g. Lu et al., 2011). C1/C2+ of hydrate-bound hydrocarbons was more than
2,000, whereas the maximum value of methane delta 13C was -35permil (Hachikubo et al., 2015). It is
still unknown how higher hydrocarbons reduced in the sediment. Gas hydrates have been discovered at
the southwestern Sakhalin Island in the cruises of LV59 (2012), LV62 (2013), LV67 (2014), and LV70
(2015) on board R/V Akademik M. A. Lavrentyev in the framework of Sakhalin Slope Gas Hydrate (SSGH)
project. We reported in the last JpGU meeting that hydrate-bound gas contained 13C-rich methane,
suggesting thermogenic origin. In this study, we focus on the gas hydrates of the cubic structure I
containing thermogenic methane retrieved from the Tatar Trough, off Sakhalin Island, and compare
with those retrieved off Joetsu.

We obtained hydrate crystals from sediment cores, and stored them in liquid nitrogen. Raman spectra
of the crystal showed two peaks of C-H stretching mode, correspond to methane molecules in large
and small cages of the structure I, and small peaks of hydrogen sulfide were also detected. We also
obtained hydrate-bound gas on board and measured their molecular and stable isotope compositions.
C1/C2+ of hydrate-bound hydrocarbons ranged between 200 and 800, suggesting that contribution of
thermogenic C2+ was low. However, delta 13C and delta D of hydrate-bound methane distributed from
-48permil to -42permil and from -200 permil to -170 permil, respectively. According to an empirical
classification of the methane stable isotopes (delta 13C and delta D; Whiticar, 1999),
hydrate-bound methane obtained at the Tatarsky Trough was mainly thermogenic origin.
Characteristics of hydrate-bound methane is similar to those obtained off Joetsu. delta 13C of (02
in sediment gases was high (420 permil), suggesting interaction between methane and C02 through
microbial activity.

We appreciate the support of the crew onboard R/V Lavrentyev during the LV59, LV62, LV67, and LV70
cruises off Sakhalin Island. This study was supported by the Grant-in-Aid for Scientific Research
(B) 26303021 of the Japan Society for the Promotion of Science (JSPS).

Hachikubo, et al. (2015) Molecular and Isotopic Composition of Volatiles in Gas Hydrates and in
Sediment from the Joetsu Basin, Eastern Margin of the Japan Sea. Energies 8: 4647-4666.
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The accretionary wedge of the incipient arc-continent zone of Taiwan has been identified rich in
gas hydrates as inferred from reflection seismic data. We employed 2D and 3D seismic data to
understand the interplay of structural development, especially mud diapirism, and gas hydrate
formation in the Lower Fangliao Basin, a slope basin situated in the upper accretionary wedge.
Seismic reflection data show mud tectonics exerts controls on the formation of bottom-simulating
reflectors (BSRs) and the distribution of gas hydrates. Mud diapirs can be recognized on seismic
profile in terms of acoustically transparent piercement structures. The formation of mud diapirs in
the study area is ascribed to overpressured sedimentary layers, compressional tectonic forces, and
gas-bearing fluids. The sedimentary strata on both sides of a mud diapir exhibit dragging and
onlapping features due to uplifting of the diapir. Both normal strata and growth strata are
discernable, suggesting the dynamics of mud diapiric development through time.

The interplay of mud diapirism, sediment dispersal, and regional convergent tectonics to the gas
hydrate system is echoed from seismic facies in the study area. Five seismic facies have been
observed, including uneven-truncated, stratified-parallel, chaotic-transparent,
strong-parallel-reflection, reflection-free facies and are deciphered as seafloor/erosional
surface, hemipelagic sediments, mass transport deposits (MTDs), sandy turbidite sediments, and mud
diapirs, respectively. The gas hydrate and free-gas zonation within gas hydrate stability zone
(GHSZ) is characterized by (1) high amplitude reflections with the analogous phase of seafloor
indicating possible porous turbidite sands reservoir; (2) BSRs showing polarity reversal to that of
seafloor, suggesting higher impedance gas-hydrate charged sands overlying lower impedance sands
with free gas; (3) those strong reflections in the fault zones as gas-bearing fluid conduits; (4)
strong reflections on the sides of mud diapirs (e.g. flank drags) and above buried mud diapir
demonstrating the presence of gas hydrates, and (5) high amplitude reflections dragging on diapiric
flanks with reversal phase of seafloor indicating free-gas charged sands abutting mud diapirs.
Vertical venting governed by mud tectonics is the key to inducing thermogenic gas seepages. When
such structure is absent, biogenic gas could be the alternative source for free gas or gas hydrate
accumulations. Upward mud intrusion contributes to initiation of brittle deformation for deeply
buried gas migration pathways. The low-permeability nature of mud diapirs promotes prominent traps
for free gas or gas hydrate preservation along the diapiric flank. Due to its high thermal
conductivity, active mud diapirs may act as dewatering catalyst for hitherto preserved gas
hydrates, allowing dissociated gas to be accumulated, even within GHSZ.
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Identification of shallow methane hydrate concentrated intervals by LWD within the gas
chimney-mound structure, eastern margin of Japan Sea.
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Type distribution and composed area of “gas chimney structure” around Japan Island

K BIE. kE BX nx B
*Takeshi 0i', Mikio Satoh’, Ryo Matsumoto'

1.B08XY WMERMMEEERE. 2. EERMMEMER tWEERREMAERR

1.0rganization for the Strategic Coordination of Research and Intellectual Properties, Meiji
University, 2.Insititute for Geo-Resource and Environment, Natural Institute of Advanced Industrial
Science and Technology

HERBREEBETIE, REARN\TRL— OB HEESEFRBLTRLETEE T CROSNZIZTE IS VTV
BCHD [ARFLI—EBE] OPHEHABRBIHIGLTUVS. WAKRIEA (2015MS) (CKD, BAEEFLICIT1HE
D TARFLZ—EE | DRI, BEREYrIICEDVTIDDOFRE (B—8, E587, BSRHEE) (.9
|INZ, LT, 2005FE(CEACBERAETE YA R— Y OBAIICEERE LT ZRKROEENRERI N
z.

FAEHARE(32015FE586EHNS7TRA1IHNISHETSH S, [AXFLZ @S] OIBRBROHICE, TTFoHICH
BEUTESNIEBEMES KFUEBAREEE T —S(CEDVTEEREREnEHHEL, ZOELTRALE
L CEONERBMMEDBEME O 7 1 ILASBETCTOBTE IS VF Y O0ERETMMUZ. BIETE
VILFE—LEZERER (MBES) EM302 (ZKREEHE : 10m~7000m) %=, BECTIEY IRSLTOT 77

S— (SBP) TOPAS PS18 (BRERERK11,000m, FEFRE : 200m) ZFHAL, VWIFNERABMOMEICERES
nTuLsd. ABEMOANIICIE. DGPS (FBEmMIUA) EHLVE.

AXFLZ—E] (, RABEZEEMELUCEIRED - EiH - fELESD - BEEER - BRRER - He

e B - EEHROETICDmRULTED, 015FENREBECTHRICKRBRERINZEDEITETHSD. BED
VERAESOHDE, AEBEICOHIBIHIFLI—(F1TEEL 2. ARERICPFVTIE, THXFLZI—B
B ODFBETEECDOVTEECENEHICDOVT, BEYrIN/mICBEBELT, BNIT3.

EEH, MABMEIRFEEEDAI VN RL— N ERRREESEN—RE LU TEMINCTEDTHS.
5| FSZ#k

WARZH, 2015MS. REEAIVNARL—EFOREBBEBETHIHXFLZ—NDI1 FERNMEEICDUL

T, HARMIRXERFZESKAR, 2015.

F—D—R I REAINTRLU—k AXFLI-BE Y1 IDH
Keywords: shallow gas hydrate, gas chimney structure, number and size distribution

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS09-08 -



MIS09-09 HAMERSER S EA2016EAS

REI 7N X7 LPCTB-PCATS ([CXBXIVN\TRL—FEEIAT7DONREXI VN1 RL—~
ERBED: HRBRERXS V/\1 R L — ~ERIBERAA

Recovery and hydrate estimate of gas hydrate bearing sediments by pressure coring tool
PCTB and onboard core handling system PCATS

A R EEE e A PR fE BAL BFh

*Ryo Matsumoto', Takao Ebinuma?, Akihiro Hiruta', Naoto Ishida', Hitoshi Tomaru’

1.BFAX PR HIEE. 2. BRAKZIZMARATERTZX I V/\17 L — RIEERE, 3.F8XZF
IR R IR R

1.0rganization for the Strategic Laboratory of Research and Intellectual Properties, Meiji
University, 2.Methane Hydrate Science, Graduate School of Engineering, Tottori University, 3.Dept
of Earth Science, Faculty of Science, Chiba University

HABREZICOM I DREBEX I VN1 RLU—REBRADH X FLAZ—BEFRIC AT VN1 RL—FRE
DEICHEETBINERASHNCT D2, 2015F88-118. BIREDE L#HD 3EROHIF LZ—EE(C
SFUVTEENSDREIONMEEX COEEI D7V VO EXRE LIz, FFEEOEEIBERERIX. SOIFMRED
77X X 5 [LPCTB-PCATS(GEOTEK LTD)EFHALTc, BEDI 7 U VYOI X F ATEIAT7EURFDEE LR &
ERDCLDEBAFRICEEINBIXI VN RLU—EO—E~EEMRPEL. BETRMRKETH/\1 R
L— . EIX. SBEZERICNSIBERETH D, REI7 SPBIFRMENERIZLUTIKETRS
2.5mERE5. 1emD I 7 DEUREAIREE I B, PCTB(F42[EIE A L2BICENREFI N7 AEIINS N, RED
77 (IRA E(CERB ST N/ZPCATS(Pressure Core Analysis and Transfer System) TIZI2B(CXR(TERR. ViR
ZE - RERBEEM. HIESNTERCEDVOTHEAREEZRE. EHOTEI Y3 VICTlL, itk
TOERENBERICEIDEI VI VARICEEINEIAXAIVYNTRL—LDSDX I VEZERICRAEL. X
SUNTRL—EBE (FBEPXR) EHIENEKS, HEIN/N\TRLU—rEEEZIT7hSHE LR
BRKDEREERENS. HEMHFOEOERKEREE (R—XS1VEE) EXRHEIENTE

Do RN=XSqVEEF. BEOIT7VU VIO LATENRSINIZHERBYN S "MK ZHME L T/\1R
L—hEREEHEIIRNERT —FEED, REBRERTERBEAI VAT VN1 L — EOERERETD
R ER. WKDONDDIEEIY 1 R TOXI VYN RLU—FERBEDICOVWTHET 3. AR BHEE
FEAXAIYNTRL— FRREESEDRELVLTEMINCEENTH D, REREHAILTEUVCEICHLT
HEERLZL,

F—O—RREIT7VVI XIVNARL—FE
Keywords: Pressure coring, gas hydrate amount

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS@9-09 -



MIS09-10 HAMERSER S EA2016EAS

HARBREICREIT DIXREBEAI/N\TRLU— EZOBBRKOEERE
Concentration anomalies of pore waters collected from shallow gas hydrate deposits in the
eastern margin of the Japan Sea

FROZN AT R R B

*Hitoshi Tomaru', Yuki Honda', Ryo Matsumoto’

1. FEXRZEZEHIRRIZRL 2.B8KZN XN\ R L — SRR
1.Department of Earth Sciences, Chiba University, 2.Gas Hydrate Laboratory, Meiji University

HABRBEOH X F LZ—EBENRFET B TITEED RIS ICHIRDERBR A X/ \1 R L — ~RERES
LTWS, BRI\ RL—DOERITERENSRBRKIDDIEEE HIBR T 3 Iz HHARR(C (FRDBRK P DIEERE
RERTD, —HA. HRN\TRLU—OPE - BERIERER U TOZKARERKR(CHRE TN S 2o
KEDEEEMET I D, CNISERKDIEEENRTINARL—FDRHREHRETILHDY—ILTHDE
BAFIC. HRNTRL—FDEBREEPERREBZ RIT IEEL UTEICANRTETH D, ARAETIE
PS15fiiE CHEREX U I ERBYIRBR/K DB 4 VEEDELICEB L. REE N X/ \1 KL — MR CHER
MR TR E TUVSHER{IEZREEBICDVTERT B,

REIRRZK DI A VBEIF. HRN\TRL—ERREFEEAERSNIEL. EULLBBEEDDEV (DHRDE
5D TULB) Y1 ~TlE BKEIOGES. RELEEHFIRSNEL. ULHWL. XFVTSvIIREL. B
WHZRNTRLU—EBYHARNTRL—OEBROBVEBENADHI DT 1 ~TIEFEE EEITREY A
VEEARZBICERU. 1400 tMERBX DL SHEEERERAH SN, BT 7 VEEBERODNMEXST Y
JSw O R, MENEEEREC DV TEREED D,
AARSEEEEEAI VN\TRL—  RREEFED—RE LU TCERINIZEDNDTH S,

F—O—R I REBEXSIV/N\TRL— k. BEBK
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Comparing physical properties of the sediments in the Japan Sea

“EA By XH Al
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HERBICAMIDIAI VN RL—EOXERE. KREBESIN, HXFLAZ—BEEHS VI Y ROEER
NSEIMCDE > THRET B ENEFEDHAETHAINTUNS (IARIFN2014) , REBIXIV/\1 R
L—rEEEFS TOFRBRE FIZ DR TELDICENSSEBEESRETORICE. MBS TJEEFEL
BEB3FHUVERIF—LOEBRNREARAT R TH D, AARKIFICHBELESBEREANDEEE/\TR

HNEBLTL B, TEZRBROBRICIIHERICLSIBERBEDEBENMEZINSEND THELBEN EBE(C
RET SFERDOMBL T CHERICLSERDHRGEUHBBELED 53, Tz, FEARETOROERNLES
BERXBWEND D, —ATRVEBTE/NTRFL—FDEIRICHFBRRIIMEENMTONBSCENS. RS CL
DOHEAEELE DHEBRET O ETRS VMO TEDIGNEBIET S ENMRERARTH D, T T A
KBTI ETUDICRIRBEL E#AHDY) T 7 L Y Y ~CHVWT, BERERNSHI0mCDTZ SHERY & R
L. BANEIREBAGRET O 2. ABETIAREBDARXF L —BIE L ZDEIERYIO NZMIGE(C
DUTHERT Do IH. AMREBWBEEEAXI VN1 L — FRREESEND—RELTRBESNZENT
HBo

F—U—R ! BXE. BEHEY. VEG
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015FBREBEXI VNI RLU—MAEBEICH T I—VEAGTR
Cone penetration tests at shallow gas hydrate exploration sites in 2015

“EEE 2/ 1 B AN 5. K R’
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REEAXI VYN RLU—NBEENSXIVARELEEIT DFEERINTDILHICIE. FERBEDERENETE
TNZEEFTXREBOBEMBRE (CHEND T —INRBEL D, W0ISEEORBREXSV/\1RL—+RE
[EHEVNTIE TIROEEFERTCET BSHIC. EBHOTMRACSVT, I—VEATRIC XS BEMED
MEREEERMLU, HBRICIE. HEEGeoquip MarinettMFIET 51— VEABBKBEZFERALZ, I—V5%
IROEABTLE BEERIBICIX CRBRKEZ AT T 2HEEEE T 5. Hic. BBRKEDRIEMNATEEL
O— V%= {ERAT SAER(E. Piezocone Penetrometer Testing (PCPT) EMEEN D, UT. AHERZEPPTERRL
THFY 3, I—VOBEMKERE (10m’) EEAEE (2a/s) (F. BELotEAEEBNE LIEEARRIC
SVWTEELINTUVBEICEML TVD, X O—J(E. nTHdD. I—YDOEHBEFORELHEHET. &KX
100MPaTH Do PPTOEMEICH 2 DT, HBREI TIBHILIZ®IC, FUIL - RV YTEY—Ry R - T
L—LICOSVTITBElCED. O-—VEBADEHDRNDEER LU, ZDE. D1VS1Y - W—IL&ERK
TEET. RUIL - AU YIOBHAICS vFE Bz, O—VDMBANDEA(R. FIEODI—VEBARE
(2em/s) BMESNBLSICHREEFIFEUERAEBRNICEAT I ECLDiTONE, I—VEAERT. BE
BERIETIN OREBRKEDIRDDT— (. U7 ILI 1 LICHREICEESNTERSR - BRINZ, PCPTORER
H(d. PCPTICKI D TEMESI NI T Y OEMRHEETREISNZ, CDizth. PPTORIERBREI7
HAROZEHERE O EIT oz, F/2. Geoquip MarinettMPCPTTIE. HEBREMBXRBDAEIE T, REELR
ZHET S ENAIBETH D, SENHBRTE. ABELERIZEF A UM EThDVane TR, BELESRTD
SR E NI N, KAFAETE. PPTORBRBERNSHEE U CIEHKEMEE . NS R BELER
EFRAVCEBREREHR Uz, PPTAERROFES 7O 71 ILICRSNB3RFHELEERBISEB LT, O78
BEREONEETO>RECS. ESTam®sandy ashBICXHIGL T, O—YEABRAHUE—DZRIT L L
B, BRERKENRSBEL . Tle. BBOPRICKHIAX I VN1 RL—REBL TOZXET

(& PCPTOO—VEAEY. BHERBENROBREBRKEDVTNE. MOFRELLLBRL T, ZHRKE
Moflce COEKSIC, PCPTIE, SBEICTET BBUVWE. HIRKOXIV/N\1TRL— k. REIELE (CHRICK
693 ENERINGC, PPTOO—VEAEBRTNADS., BELOMBRABCHVTHERAINTLIERERZRAL
T. FEHEKEMTREZEEE L. HEBRZEPCPTERMERE DR CEEN L AN EELER O Z 85 SR & Lh&
Liz&l 3. BRERICEINDII—VEHEISE LRBEDHEMEE. =8 (C K DR IZEIRTERE DE(C
HOWCEMDD DR CDTEMNS. PCPTICK D, SBEMBRDIEHEKTENTARE DEEMNOIEEL C E HRERIN
lzo BABEMSDOPPTT—INSIEHKBINGHEE DRSS TOT 77 ILERSH T, REZONDLEBEIT D2, L)
FNOMRCHVTE. FEFKERREDKETTBENRSHEE (NE) Lit. CNS5(E. PPTF—5 &7
DEEOWHTRULED. BWOBEB. FIROXSI VN1 RL—+ERIERBIEESTBEEZZ5ND, —
. REBOBMEBEBDOED (CDULTIE. HAEMRICEID. XKECE L O, AIXE. BEEHNSFES.5nZ/z(E
INE THELBNRH SN, ZOFRSEFEICAERNIGBEMEXRT BMmND oz CNERFRED. BE
HHNSRIME TOXMETIE. REHGNTEENDELIEIRSNEVWMRES >z ARAEICKD. PCPTIE. F
BEXS VN1 RL—~DEFEERCH TDEEMBOBRERE(IC. BWEC EHNERINL. RAKE. &
BEEAXI VN RL— FRAREESEND—RE L TEIN,
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A working hypothesis on the accumulation of methane hydrate in gas chimneys developed in
the eastern margin of Japan Sea

AN B BE AR ik 25 0K R
*Yoshitaka Kakuwa', Akihiro Hiruta', Yoshihiro Kakizaki', Ryo Matsumoto'

1.B08XE AR - MMEEEE X\ L — ~Km
1.Gas Hydrate Laboratory, Organization for the Strategic Coordination of Research and Intellectual
Properties, Meiji University

A lot of gas chimney structures are identified by a sub-bottom profiler as acoustic blanking in the
eastern margin of Japan Sea. The acoustic blanking is caused by hard stuff such as carbonate
nodules and gas hydrate that develop usually on the seafloor or very shallow depths. Therefore, the
deeper part of the acoustic blanking or gas chimney structure was remained unknown. The coring of
gas chimney structure of three topographic highs by R/V Hakurei in 2814 clarified that gas hydrate
occur from the surface to the deep in the gas chimneys.

A series of observation of the recovered cores by necked eyes, X-ray CT photography and experiments
such as sieving of carbonate nodules from mud clarified the close association of carbonate nodules
and gas hydrate in the sediments of gas chimneys. This combination of carbonate nodules and gas
hydrate occurs periodically and the calculated cycles are around 15 ky.

Preceding studies clarified the following subjects.

1. Carbonate nodules in the gas hydrate field of Japan Sea are interpreted to be formed in the
sulfate-methane interface (SMI).

2. The carbon and oxygen isotopic ratios of the carbonate nodules demonstrated the thermogenic
methane from the deep largely contributes the formation of the nodules.

3. Active faults and folds develop in the mobile belt of the eastern margin of Japan Sea and form
many topographic highs.

Combining the above-mentioned preceding studies and acquired data, we propose the following working
hypothesis: Methane gas has been periodically supplied from the depth by the movements of active
faults, and the gas repeatedly formed both carbonate nodules and methane hydrate at around the
depth of SMI that existed at or in the shallow depth of the seafloor.

Further studies are required if the proposed mechanism of the accumulation of shallow gas hydrate
would be applied generally to the other gas hydrate-bearing topographic highs that distribute in
the eastern margin of Japan Sea.

We express sincere gratitude to all the persons in JOGMEC who engaged to operate R/V Hakurei in
2014. X-ray (T photos of cored samples are taken under the cooperation program between Kochi Core
Center and Akihiro Hiruta (14B@13). This research is a part of the shallow methane hydrate
exploration project of METI.

F-—O—R I RKEBBEXAIVNTRLU—~ REBEME. BAE. BFEH. ENE
Keywords: shallow methane hydrate, carbonate nodule, Japan Sea, drilling, active fault
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A rock paleomagnetic study of marine sediments in gas hydrate area of the eastern marging
of Japan Sea

TH &' A B
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RERNINA RL—EZ0OBDERYOBKMLSBERERSMNCT 326, RIREDE LA TRININ
SR D 77 EROEIHRS - EARKIIPTES Lok, AFEKRTE. 2015FN8A-1A (CEHES Nz
g (CRe ETH CiFn e 375k (whole-round) DB EERRIEFER & THIEZICE SN ITIERBRYIER
(discrete) DEMHS - EAWKEEN SRIREL & EBA(CH (T SHBYOBMSHISHICDOVWTIREY

Do T5IC METHCHODRARNARL—REHINA RL— hESTCHEHBYIOBERAEEE L (CHR
NTREL—FOESEEBHREELH 3.

THEOEMRS - SERKAEDRR. BIREION X FLZ—EEOMITEHRINS NTEBRYERHIRE
SEBHAL N ERL. TORMEREMETAELZIT7HRBDEE K< —HUTe, T, EBHTERNIN
JZHEBEY OFIINLBER(IRIREL (CHUATE LS. EBAHTEEN SEHIEGSTNSBMELIDN T S v O IRXK
FUCENTREREI NS,

AMR(SEBFEEEX T VN1 FL— FEREESED—RE UL TERBINZEDTH B,

FoD— R RBESRNCRL— . EERS. BEERY. B8
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KEXAIVNARL—KICEBINDIAT ) —ILHWSHEXI VN1 RLU—EREREEDEH
Estimation of shallow gas hydrate formation age by methanol analysis in the gas hydrates

B B WA HE. FA SN XF BIE. oK B

*Atsushi Tani', Kyohei Yamada', Hitoshi Tomaru’, Takeshi 0i®, Ryo Matsumoto’
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XOINARL—KE, XIVRFHKDFICKDERSINZE (T—I) BEICHDATINTLDIETENLS
YT, BRCEOBEICEZ< MU TUVDC ENRERINTLS (Matsumoto et al., 2011) . WEDFLE
FERXS VNTRLU—CHRDE, REBETETAIDAZTUOXS VT RLU—REBARIRENTED
(Lu et al., 2011) , X-(TICLBIRTEREEHSNTLS (AIFH, 2013) . HLIE, COXIVNTR
L—ERODEDLIICERLIEONEVNS CEICHRKERS, MEEENH TS, CNETOHRENS, B
BREHRICEDOA I VNA R LU —ERABBICAS ) —ILORIVLATILTERBRERL, TOERXAIV/N\1TR
L—~OERERDIBECEDS3 &KL (Tani et al., 2008; Tani et al., 2011; &, 2013) . L
MU, X5 J)—=JLPRIVATILTERIBERGHRICEIDIERENMPIETH DI EX®D, XTI VNTRL—NA
EDHEBYIOREBKICHEBENRSFINTUVDICENS, EFBHNSEUWNUEXSI VT RL—RHERTEXS
VINTRLU—FERERICEBIIBRE T TITITUENDZ (BIFH, 2011) . RAETIE, 2015FE(C
EMINCEEFBECHVTERLUEXAIVNTRLU—RERRENREL, ZC(CEFINBIXS ) —ILEEET
BT ET, HEBEBEREXI YN RL—FDERERICDVTERT D. EH, AARITEBEEE XS
UNTRLU—FRREEESEO—RELULTEMINCENDTH D

F-O—RIREAIVNARLU— ERER. X5 J—I)b. HROOVET ST v —. BRBEHR
Keywords: shallow gas hydrates, formation age, methanol, gas chromatography, natural radiation
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Atmospheric gas concentration anomalies in the ocean: A preliminary report from a shallow
gas hydrate exploration project
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HZANA RLU—OBEBETIE, UEUIESBENSBRICIE EMRDIAITIL—LRERINDS. HR/\T
RL—bFORIRBRICHITIBEENSODAXBRIECNITICEMRPRTIHRESINTSE . T, COAXER
EBRIDIEEYMERIXIVTHDICEEREINTULSD. X VIEBEMRAINIDTHD, EBLEEM
[URBRYPEEEZIOSNTUD. BEICHITDIARAY ~ (FEHORHER) *°, BLOMHE - AXHEARAKEA
REITDEDHEEDHD, HRATI—LBRSAREETZICEEEZEZXO5ND. ECTAHARTIE, ARNTR
L—EEBCSVTEFARNTXEEEEHRAEL, BLTOARBESRERABEI DI LEHNELE.
KEAI VN1 RL— OEREEEDH ITONREEMERAR (7K14, 7K15) (CHET, BFAKHE
EOEGAEZT >/, BIEHBIE2014F4AN568) , 2015F5AMNSTBTHSD. KRR OO (IHMA
DIVIRRFTvHE CBENSS mIFE) (CHREL, RYTEAVTHANERAZEE TEITRAAR. EBRUZAR
(TEEXF v VT vET U YIF DY (WS-DRDS) ARART7FHS 1Y — (62201-1, Picarrott) EHUTE
fmElAlE{T o . AEHABET(EH6 knot THEL, MMADMEBRIIHAEICESEL TLBPSOT—SFZ L)
z.

LEERERICH X FIL— LGRS NS EEE, SRS LEERG oz, Tz, TIL—LBRERT
BEFHCHVNTE, BRAINIMSECEIBONECTUE. E5IC, BFIC K> T TIV— L ORI A EE
TARMH,BENESLLIBEKEHEAINC. BEC L (CKFEOBIBRRLD L, TR TIL—LOREEIC
£, RKRHFDOHEEICKENHBIDTEEIVNEEZSNS.
AARSEEFEEEATI VN1 RL— NRRERESEO—RE LU TERBINZENDTH D

F—O—R I AXNARLU— XIVAR ARXTFI—LA
Keywords: gas hydrate, Methane gas, gas plume
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Shallow methane hydrate outcrops discovered through ROV submersible survey in the Japan
Sea
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KEAS VN1 RL—E, BEEEOMRIEEY D (CRIROERERE UTEIDIONFHTHSD. ROV (GERF
REKPEARER) ZHOEKRBREXI V/N\TRL—LFREICSVT, BEEICBEIDIAIV/NTR
L— A RICEVWTERINGZ. BEICHIFTDIXIV/\1RL—OBHIKTCEBMAIC DT, B
FHERREZR X TIRRD, AAERIEBFEEEXAI VN1 RL— FEREESED—RE LU TERINZED
ThD.

F—D—R I REXIVNTRL— ROV. BB
Keywords: shallow methane hydrate, ROV, Japan Sea
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Preliminary account of benthic habitat mapping on shallow gas hydrate areas on the eastern
margin of Japan Sea.

SR B B B PR T EE 8X AR R
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201559890 ~28H (CEMEL 2NT15-E3RE CTRIR ~ > J/M@iEss (38H) |, Blk~S>TJmEi (3#

i) . SoEBHEEE (VB | VREEREAH (VB [ BlEH (18R | BBEEALE (1B O&E10Em
[CDWT, ROVINT/IS—RILT vV DIN\NAETIVAXSICEBEINTULBSVIORY L XORERIDERE
ZROVVOUIEBMNEHRINTUVS10MWERTHEL, ARICEEEISRL T, RURIDHEEE (X5 VEBHED
REE) EOBRRICDODVTIRET S, TSICRIVDIBT—FEEE, NV RIBHEGISICANIL, BEMER
(CRERLT, \ES Y VYV TIEERL, SBEOEEEYNHEBEREE KT D, AATISBBEEE
XN RLU— FEREESEOD—RELTERINCEDTH D,

F-—DO—R I KEHAINTRL—~ NEFYRVYYEYD BEEY
Keywords: shallow gas hydrate, habitat mapping, benthos
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RZEBMALEZERAVZA S VN1 R LU — EEEEICE R T S EMEE DRI
Analysis of benthic community food web at gas hydrate deposits using stable isotope
analysis

“EE K2 BE . K B, ux B
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X VN1 RLU— REBROEMBENDTERRAERASNCIT DM, LIPS LURENS T(CH UV TER
LTSRS KUEMSERORE - X - MERERMUGLOREET o2, 5. BYMRO@ERS £
UN\T RLU—RFEBOEBKICEVWTREEMEBOYERERIC DOV TERET O/,

2013598 £ 20145108 (C/\1 R L — REBEHE XS VBEETREEWL I 7 LYY T RCHWT. X5
AV OVTERVWTCEEEMEY Y T U VI Uz, Fi. MBARIESER & U\ TEE0~2.5, 2.5~5 cnDIERE
MR VT VO ET Oz, REESEYARIMETREIL. DT THRRELL, NEEEEYS
BHIZBDVCHTTEEREFELURE, FARFRICES IR EEARE. FHESHZRICIDIFIRICUE, BEARICK
DML FRE UKEE T =Y D LTHAL 2. RMFLLEESHET (Flash 2000/Delta V IRMS, Thermo
Scientifickt) (CKDKRFES FUBROTERMUALLDREET O, MBEZTERMKLLE. &@LU IZEYS
BIEEEREEIA BN D LBRTER UIZEBEME 3B LY Y FILE AUV CRRICIIEZE{T O Iz,
ZOE/R. RZADrAZ&oO7 V5, MydO7HIE, AIIEREG. X VEBEEOEEDLLWWLW I 7L
VAP REXI VT RL—-EBREBEDY — T FOmEY 1 R TERUEEN. ZOKRE - BERERMI
IALEDBICERILHEVNEED O fze RIXDAHZISE. X VY—TEBDICER T BEUKCHVNTEEITH
BRBERORZELBHBKAROBECIKEFEL TLDCERRINGZ, —H. {tZERMBEBEXORZCHEER
ALTUWBFEXILACPES LIVEE DEEEYOEFEREERING,
AARSEBEEZEADAI VN RL— FARBESED—REUTERINCEENTH S,

F—O—R I XFUNTRL—~ BELEY. BYRE. ZEBMIEL
Keywords: methane hydrate, benthic fauna, food web, Stable isotope signatures
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Detailed Topographic survey on basin areas of the Japan Sea and around Hokkaido

R 8K K BIE. A 1B, A R
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KERXAI VN1 RL—~OEREBEBOEOOABEN—RE LT, BREBERUICEERINDKRBERXS V/\
1R LU—~OBENRPEFINSERTT, VILFE—LRALRS (MBES) RUREBEBEERARE (SBP) AL\
LEtENERAEEERR LUz, AEBE, BIRAANSBAERZITOANEEBEH, +BH, W@EHDET
10818, 20134438 (7TK13f0E) , 20144628 (7TK14f80E) , 20154758 (7TK15R0E) O 3 MiBET180H £
N (MMARFH, 2014 ; 3K - £k, 2015) . FRMEERAER MECRFL] CBFIYIZF7UVT
(¥K) Frf, 499bk>) , {EFER(SIRERMBE DEM302 U TOPAS PS18 (& E(CKongshergtt®) THS. MR
BlF, BE29 (W3kn) BEEOBICAREERE UBEMAREZEN, ME6~7 / vk, RXXDOIAE
[FF&75E, RAXDIEEA#KI18nZEAE U CEAlZETo> 2. RELET—5(F, 7—50EBY T~
177 (Marine Discovery ver.4) T JLA—IE - J 1 XBREZETV), 25mX w2 1 DART ) w R
T8, FFR, BHPEBESAREMER L. FzSurfer NMZEBULT2mMXA W Y 157 —9HSEEMER
EREMERLE. CNS5DOT—FREREBEXI VN1 RL—-—OEREREDOHOER T —S &L THERST
Nk, KEXRTIE, CORBTESNZT—IDSEBEMET - (CDVWTEBEMERERERL, &i1E
BICDVWTHSRE, B0 Y —~, BE/LLEDEBEMEDEHERIEL, ZChoHdBNSERIERIER
[EDVTHEETTS.

RIkrES (NEBREER)  Bikb>7, RBIKILERS (KIBEREEARK) Tld, BEAIRNEEHICR SN SEE
EEZOTEICMNET IERENMED Y — LDty RARZBHSN, BICBIR+NS TEASTENSIE
FFEFETHMED Y — FTIEHRS<INTULS. —BEBEEONE LERIC(E, FAEREED (CHSERMENER
5. —7A, BIR+STJIEETE, MEEORECEEREEXSTRIY—FDOTY D HIDIMN, £
DD S TEDIFE(FFIET, HEFHIHBYICLXDBBENREIND. CNSOBRTEBEELEESN
FELUEL, BEARE LR TEEURENSRDSND, BEHBYNEHIT IV SEBEORHENRRSN

3. BlL+STTE, PREBICELFEES(C KL Dchannel-levee systemMFEZEL, ZOMAICIIFELE S
JENRLR>TUVS. ITEBEEEEICE, BraiEiH, BEEH, tEBETEOBENEX D ORETERS
NRHSND. RELSTE, BB (EDHD) KOEOEEBEILOFHE, BEFERADILEBICD(TS
nam, FEHSILEICFRLEFERANEMNSHICHENICHEVNTVDS. e, BEELE DMENEED
DETRINEBH SN, CNSEFTIHRZVvIAIYN=—TIIVICLEDERINEERBEEEZSNTULS
(FEFSEH, 1996a,b) . BIUESTOLEEHREERA, RESSTOBEAIRECEEEEL XS TRI—~
Dtwv HSHESBEMBOHMENRRS SNEN, WMEEHEESSTATERL TLBDIFITIEEL. FBEE
ERNURABERS, BREILEIEOBES CFEETERETRHE DTSN, BEAEH S DKREEE (FD
R E RS, BEAERNDY—ES 1 RERULTVWSCENTREBINDS. Hak>77TE, BAEREIRE
(TME~EBEEA) RUILEARIE (HEH) CTHREEXSTRI— R0ty NS5 3BEED AR
BHoNn, FSTBOEBBICEBELRIAEZERZLTVBREEZZXSNS. @ESTIE, BEARIOILEAEE
RAIOKHKRFEEDECIHAINTFEBRDFBRANE(CAN D TEALRLDIEBRE L THD, EBEASRIC(E
HEEEESEREBBEANENSIKICHEN, BEERIBICEFEZTDAEILARICHATTULS. mWEEADEIICE
EAtAAOME VBN NMERERH 5N S.
AAESEBEZAXI VN RL— HEREESEOD—RELUTCEMINTZENTHS.

SCHR
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ENTE - FRRERE - TBER - EEEX (19%a) RERDBEMER, EFiER47, hERER.
MMTTE - HRAEE - LBEETX (1996b) FHEASBEMER, /EFiER48, MEFHE.

WA B - SMRIES - SAMRE - YA & - LEEEEX - I 62 (2014) LEMEMERE : A XFLZ—0DEA
WmvwEeyd, REBXSIVIN\NARL—k Jx—5L REBXIVN\TRL—+LOERILERRELT, 3-1.
WA B - £k (2015) LERAEIKURE  HXRFLZ—BEDITTEREICDVT, REXSIV/N\T
RL—bk - J7—35AL2014 EREFM - 2FEBORER, 02.

F—O—F BEMER. BEMED. BES

Keywords: marine topographic map, submarine slide, submarine channel
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BABRRCHMT SEE THEREYEEDHRIRIES L UYERRIER
Sedimentary Environment and Early Diagenesis of Thin Sandy Sediment Layers below Sea Floor
in the Eastern Margin of Japan Sea

*WE B\ IR BE ER ER. 0K B

*Takashi Uchida', Hiroki Sakai', Sena Horiuchi', Ryo Matsumoto’
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20105 (CERBL Tz VY 7 VfsE (MD179) TEREXUZBEERYIC DUV T, MHGERIERAZEIEEY 3720 (7L
RKEARDOEAELENSOFRERILERSILUc, E5(C. 2014FE0BEME (HR14) S KXU2015FEDRE
T RURGE (PS15) TEEENZI7HRHCDOVTE. BREARDHENE UAFEOBRSZE{T o>, Ch
SNEBYSBRKE~F ) —TTL1OBEEIT I VI~ it T B ETEE L. LISLISWER
BLUSZFHRRET D, EHBERROBER. AROCELALE ORBRIFO(FH (43304 CBEEHPR) &
#3299 CEAEHIES) OI7RRICEISE (KEFT0.2~0.4m) HERTSE R, T, WFNOI7RRTE
EBESLUZOBENRZVWC ENRERTE R, ERE. ENMREINZEDED >R ZLHAEFIROED
Tholzo #3299 CEEEMIERT) « #3304 CBEBHTR) SLUH3317 (LBBERA) OI7HRTE., &
MR OWERBYNER TS 2, . BT 1S SLTREOKETLEERLIFEVOR, BEBP IS VR1SILE
BIHDSHIIICEL TL B, BRFKAIETIE. FEAEDO TR THBRR(SEENELLBICDNT, PP
BLHDVEARSTERERBSNEVNE VO EERMAZUVR T, #3304 HR14. PSI5O—EBO A TIEE(CH T
(FRE(C DN TIHERRNPLPRIEMNT DEEANBH SN, CNF. EROFRESEENEENRKTUVER
N3, Fle. KAETBIWBEBHLUS=ZFICDVT. CNSEBRI IV OEEESEEE DR L. BRIt
BYOHEBRES LORERICDVWTIREIFTH Do

KRG, BBEEBXI YN\ RL— NRREESEO—RE U TEBINLCENTH S,
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HASBEREDO T X\ R L — ~SERIREEICH (T DIHERRERE D
Characteristics of sedimentation rates around hydrate seep area in the eastern part of
Japan Sea

KH AR WE . R R

*Takeshi 0i', Fumio Akiba’, Ryo Matsumoto'
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University, 2.Diatom Minilabo Akiba Company Limited

dE
B>R

BARBRRCODHIBDXAI VT RLU— NRIBBE ETERSINZO7HERYTE, N\TRLU—kPAH—RX
1T hEERBEINDC E THBEFHRICEWLTILBAREL DS, HBEFROFAUMREL V. KHEH
(2015MS) (&P, REBABEFRESSITO/NTRL—LENETZIATEY I 7L YIOTICRH SN
SHEBRTEBERDZONRNN\TRLU—~DOBRRICLBEIDHEHBMERULFZCEICHDEFRUE.
MEEM

AHAERTE, 2015F8H~108(CHMFTERSNIZIBEIFEICH VT, L@BMHEEEHS LUORIRNST(CH
MIBAI VT RL— REEEE CEREH SNERSHAnOERY I 7 DERBRFE, OBEIERERE
K, QEBILAICLIIHEEERCIDIIARNYRERD2IDDIBENSEHSHNCLEZ. &5(C, EEENRLENS
JTERENZHemOER I 7 (KHEH, 2015) EHBEREDEBIC DV TLEREST 3.

FE

matERERAE (MO FECHECIE, METHYTU VT LI ERE-PEYE S L OSBEEREYH St L
TR B fLER10mg (101000E1K) ZFEMALC. FERORAETIE, BEOCBM/KTERIZRER, 6
INERESDIFRISFAFRAE D (-AMSEEFREE (NECRISY) T 198 (Hox Il) EEgEmRe U, 6 (HE & FAR
E&1T>/c (Reimer et al. 2013 ; Bronk Ramsey 2009) . IEBLAEDWRICIE, BEIT7ZHDEBEIK & 158
K~BIRON\A RLU—~CEINSRBERBZAUVCKRUEBHRM ISR (FREEFEH, 1982) ZFEALE. 16FA
FORES, WAEFHE CTLBICERATINSELRBRFX 3 DYanagisawa and Akiba (1989) & HAE®D 5B
HRERXZOMEFH (2014) (CREDTZ.

=8

2015EEBEIFAE CHEM L 28R L DA CERRENRE-SN, JI7 LNOHBEREEHE L. 0O
8, LHEEEH (28-47cn/kyr) TIFEIE ST (11-19am/kyr) PRTHEDR L S IREFE S ED
(#320cm/kyr ; KRF(EH\. 2015) (CEEART, BESkaTHFEIL C2~3MENEBREZEI S ENYBAL

fz. TNSMBWVENS DEEBOZECEBRL TVSEHRIND. EBEADProboscia curvirostrisMif
BEENTIEENLBRFRX2E (305%FER]) £ 7 TEILCEBR, BIRH S (FEE D77 3020-25mbsf(C
BOHoNOICH L, HBEREDZRVBEBHN S (3H88mbsfIZ oz, R ENS I T4 2mbst TH > 21z
HBREDRBVEIR S T ERVBEEHE VO SRHMAEZ(CRNTUS. KERTIE, XIYNTRL—K~
EETZOMOITICOVTOERBRICOVTERRT . IH, AFAEMRIBRBFEZEDAI VTR
L—~ERRARMEESEND—RE LU TCEHEINLEENTH S,

5| FA3Z Ak

MEEFH, 2014, AWmEAMIHSEE. 79,130-139. FREE(FH, 1982, MERAAER, 33, 215-239. Bronk Ramsey C.
2009. Radiocarbon 51(1),337-360. KF(FH\, 2015. HEEFS, D(EFKXS. Reimer P.J. et al. 2013.
Radiocarbon 55(4):1869-1887. Yanagisawa, Y. and Akiba, F., 1998. Jour. Geol. Soc. Japan, 104,
395-414,

F—O—R I XFVUNARL—k HEER. BbA

Keywords: methane hydrate, sediment age, microfossils
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Ecology and stable isotope composition of benthic foraminifera associated with cold seeps
on the Hidaka Trough, northwestern Pacific

*Mahsa Saeidi Ortakand', Ryo Matsumoto'
1.Meiji Univ.

Benthic foraminifera at cold seeps on the Hidaka Trough, northwestern Pacific were studied to
investigate the effects of methane on the geochemistry and faunal characteristics of benthic
foraminifera assemblages and to discuss potential applications of foraminifera for reconstruction
of methane release in the past and present. Sediment cores for this research were collected from
eight chimney sites and one reference site with gravity corer in July 2015. Calcareous forms
dominate benthic assemblages, accounting for 90 percent or more of the benthic populations for most
samples. Results from Rose Bengal staining method indicate that certain species inhabit seep sites
in the study area. Rutherfordoides cornuta, which is related to high methane gas content of the
sediments and reported as methanophilic taxa from methane seepages at Sagami Bay (Akimoto et al.,
1994; Kitazato, 1996), found alive (cytoplasm containing specimens) within surface sediments at
four chimney sites in our study area including cores at the center of chimney. Other calcareous
foraminiferal assemblages associated with chimney sites were typically infaunal species including
Brizalina pacifica, Bolivina spissa, Chilostomellina fimbriata, Globobulimina auriculata,
Nonionella globosa, Nonionella stella, Stainforthia fusiformis, and Uvigerina akitaensis, which can
inhabit below water-interface and are also abundant in organic-rich oxygen-depleted environments.
Geochemical analyses of living (stained) benthic foraminifera in our research sites doesn’t show
highly negative 6"C values comparable to those fossil (unstained) benthic foraminifera that are
reported from seep sites such as the Gulf of Mexico (Sen Gupta and Aharon, 1994) or Monterey Bay
(Martin et al., 1999);: however differences in 6"°C values for living benthic foraminifera of a
given species were observed within a single core or between cores at chimney sites, which are
unusual. For instance chimney site cores contain live specimens of B. spissa with 6'"°C values
ranging from -0.43% to -1.07%, -0.71% to -1.97%, and -0.37% to -0.94%, respectively. In contrast,
at reference core the 6"C composition of B. spissa varies little and remains approximately
constant around -0.70% over the length of the core. Variable carbon isotope values are also evident
in other species such as U. akitaensis. These results suggest that 6'°C values of foraminifera
tests are influenced by methane seepage and different pore-water chemistry. Therefore, variations
in isotopic composition can suggest temporal variations in seep activities and the differences in
carbon isotope values will be expect to increase with the activity of the seeps. A good
comprehending on ecology and stable isotope composition of modern benthic foraminifera at cold
seeps may help identify paleo-seeps and will enhance our knowledge of climatic and oceanographic
changes. This study was conducted as a part of the shallow methane hydrate exploration project of
METI.

Keywords: Benthic foraminifera, Cold seeps, Hidaka Trough, Methanophilic taxa, Northwestern
Pacific, Stable isotopes
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Isotopic composition and U-Th age of methane derived authigenic carbonates
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*Ryo Matsumoto', Akihiro Hiruta', Yoshihiro Kakizaki
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KEBAIVYNARL—ERREIEIV D) -2 3 VEMHSCERFRKASNTU S, ChERBEMAICHSL
TAI Y EKFOREBICKE > TEBESNTILAVEZ RS EIAMRIGICEDENDTHD. BETH
m~10EMDOMTEEMATERICRIGT D EEZISNTUL D, BRBEREODRER XY V/\1 KL — 2 HED
AVOU—23aVOXRETS(EIEmmETNSE10cm, FICEMUALEDEDEEZLLLEL,, BMgAILY 1~ 750
T EHBIVEZENSDREMHNSHEBIENZL, BERMAERDENSEMgDIVY 1 ~IEERENIALL
AR KD PPREOEBRKNS, 7STF 1 IPPLEVEBRKNSER L ZEHESIND M. EBCRE N
SHTEVDOTHEBRKDELICDOVWTIIELSRFTEET 5, REGEDHIREE(SBEMATOAMEBEDED
XBVITSYOIBEERRLUTHE D KBREIVDO U -3 VOHBEEENSBENDASI VYIS YD DM
EZHEETISBFNEKD. AAE CIIREIEIIHDOU-ThIGEFEFEE CREBIEERERERET S
ceElle, BRBICHTDHETMECEZD - BpH. 2006; LLE(TH. 2008MS; FAKRIFTH. 2010MS)(C KD, B
EMMATENSNZIY DU —23aYOFERR2BHEMNEICERT S C EMRDN > THDRIEKIADBEKERT
EDRERMERINTU D, ARETIE. O7 YV VIBEITE SN ZEBH SR I COREBIEI VD
U—23VDERERERHBIBICEID. BRBORBEX I V/\1RL—ERICEDSEBERNERSSC
ENHFEEIND, HH. AR, BBFEEEATV/N\TRLU—FRAREBESED—RE LU TERINZED
THhd. RERIAAICHL THEERLIZO,

Y. Watanabe, S. Nakai, R. Matsumoto, A. Hiruta, K. Yoshida, U-Th dating of carbonate nodules from
methane seeps off Joetsu, Eastern Margin of Japan Sea, Earth and Planetary Science Letters, vol.
272, pp. 89-96. 2008.

ILERSD., 2008MS. ELEMN, RRAFHIRRERFER

ERRRAS ., 2008MS. BN, RRAFHIRRERNFFN

FoO— R XS VHEEEREE. RERXS YN\ RL— k. U-Th BEFEPEEN

Keywords: MDAC methane derived authigenic carbonates, shallow gas hydrates, U-Th isotopic
disequilibrium
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Isotopic compositions of Carbon, Oxygen, and Strontium in authigenic carbonates from
Umitaka Spur, off-Joetsu, southeast of Japan Sea

g BRI BE. IS 2= #A BE. WK R
*Yoshihiro Kakizaki', Tsuyoshi Ishikawa?, Tatsuya Kawai’, Akihiro Hiruta', Ryo Matsumoto'
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2.Kochi Institute for Core Sample Research, JAMSTEC, 3.Department of Marine & Earth Sciences,
Marine Works Japan Ltd.

HASED T Z/\1 R L — ~EREOERBYN S (E. X5 VORKMELICK > THEBRESNEREBIE ) T 1—IU
NEHT D, AEXRTE. EEHOEEBHNSEEINLCREIE ) T 1—)LDxk - BEORMEL. H&K
UX+OYVFILSH)ORIEHALICDVWTHRE T B,

SEESBHOREIE ) T 21— ILOREZERMUALLE EHERE. REAAHDELIDEESL< . ZOMEE ISR EEE
DA > DRFZERMCUALLDIES (Bernard et al., 1978)(CHEMT D, —A. BEGBHOREIE ) S 1—ILOE
ERMALE EER. REASHPOEE (FEF—BLTHD. KSLERFRESNLL,

RESIE ) 2 1 — LDSrEHALLISREBCIIIRAED LBAHDXREBKERUMEERLU. SREBDSrEAMALL(F EE
WMEBERICH D, ZNDMEAIFSEICO N FRIEEKP DS EMIARLLDEEER (Farrel et al., 1996) & (F(F—
B33, COCEND. REIE T 1—)LDSrRMHALL SR KR DEKDSrEMALEE RERL TU\S &K
TND. —H. BBRKDSIANURLLISREIE ) T 1 —IVICHART—RICEBEMEERLTHED. COI (IR
IKBERAERIC K > TRUSIZEBDIAATL S ARG ZE RIET B,

HEE | ARRISBBEEEAX I VN1 RL— FERRBESEO—RE L TRMINTENTH D, X+OVF
D LREHALEDAT(ZIAMSTECOARAEREFIEEFBAL T, BN 7Y —(CTEfESI Nz, CCICEEBLT
RE RS

F-O—R I REIE/Ja1—-)b. KBEAXNCARL—K BXE
Keywords: authigenic carbonates, shallow gas hydrate, Japan Sea
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Geochemistry of pore water, dissolved gas, and sediment from offshore Hidaka area,
Hokkaido
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EEASHTIBEEEERSC LB ERRICH X F LI —ORSHEDHERFANERINTS D, BEAD
BHEURXI VHEEIC L D TRED T SNIMENFKEL TLD. AMETIEITKIAS LUTKISHBTHEH
DOBETAXF LZ—FELOEFVEEREEN ST SE T « 17 5 — TR U RS K UEBEYH OMR
KEBEFAXBEZAEL. A VERLETBIRIGICEBL. BEHAFECOBERREE AX/N\TR
L— - DOFEBRAIREMEIC DV THREEL T2, BURL ZRMICIIA RN FL—REEFTNTUEN DTN, Rk
1A VEESHEIMXAS VEREICIDZMTIRRUCREMET L TULS LRARIC. XFVEBEER. TN5
DREQRNSREE 5N 3 X5 VHEE(XBEEH» LB DIENICIUMT 3 EMBESMNCEDTE, &
e, AXBENRRSNSBETIREIENERLPIT O HEHOEBIOZ I HNSEEFEALRESTH
T OBEIC K O TREEBEYFROIEZNEIRBAXE S RLEOTUS CENTREI NI
AME(IEBFEEEA T VN1 RL— ~EREESED—RE UL TERBEINEZEDTH B,

©2016. Japan Geoscience Union. A1l Right Reserved. - MIS09-P@8 -



MIS09-P09 HAMERSER S EA2016EAS
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Geochemistry of dissolved gas around gas chimney structures in the Mogami Trough, Japan
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RERSTDBEICFKETIDVIVRPRYIV—D, REBEAINATRL—LE#SIHARFLI—LEEZD
ELOERCEREL L I BEHEBYFRDARH NBECRRZERMFLLEREL, ZOEBARHXFLI—HN5D
KEEHCIGUTEDLSICEBLTZIDON, HXFLI—DBEEE H XDHERICEHISEN SEZR UL,
XY - IHVEE, XY/ IV, X9 VORKRRALIC(EARFLZ—NSDKFEERMICIGC TE
IBLTHD, HRAFLZ—HLGEBIGEDKIFERETXAI Y - TS VEEEELED, X5V /T VHEK
FLHE O, CNEARFLI-IGEWEEFBHNSOHAR (I5 V) OHRIGENRSZ LD ERAFIC, RS
TTHEBNFRIEL, FHTOXI VERBEICIIHMEDRRLTR (XFY) OENNEFERRELEOHT
5. RERMUALE A I FLZ—FROEIFE RS LLEDRENS, HRAFLZ—EFRRICRADREERHIM
HIESNTUVSCERBESHICE . Efe, VIOVREMOSHIFLI-—TERYIOV—UEHESHIF L
T ([CHRTERBTAY VEENEL, NAFLZ—EFHDBENMIFEICERBEINS DI EERET S,
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Geochemistry of pore waters around gas chimney structures in the Mogami Trough, Japan
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HARBHRZCOMIBDRBENINARLU—FEAXFLIBEEH O TREITDCEMNZL, HRNTE
L—hDRAER(ITEL, AN EL—EODMPEAPREERATSEHICE, AXRFLI-RNEDOHX
CHERKDICENIBEERAITSICEFIEETHS. AMRTIE, RESSTIEHIBIHXFLI-BELE
ZDRABEDEBRYERKDIEZDHZETV, TXFLZ—AOBBRKOIEKEZRIGEEHSTSNCTDE L
B, ZORHEMARFLI-DEALTEDLSICEIELTOWKDOLE, HXFLZ—NSDEER LR
DHBETVEENICEHSNCIT B CEEBRNE L. HXFLI-NSOERMET7ILHVEDEELES K
USMDREDZEG(CIBUOEENRR SN, HXFLZ—BLIZEARANSESHABFECHD LUz, Fe, A
A CBCREDTENS L SBRSHIFLZ—DRECL>TELED, AULRESSTRATEANIFL
——DFEHEMNBEICL O TRESCEDBASHICE DT,

F—O—R:AANTARL—b HXRFLZ—
Keywords: Gas Hydrate, Gas chimney
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Geochemistry of seawater and interstitial water from Tsushima Basin and Oki Trough, Japan
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*Yuki Honda', Hitoshi Tomaru', Satoko Owari', Ryo Matsumoto®
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1.Chiba University, 2.Meiji University

The characteristic seafloor topography associated with gas hydrates in shallow sediments was
reported in the seafloor of the SE margin of Tsushima Basin and Oki Trough, Japan. Interstitial
water and seawater collected from these areas during the UT14 cruise were analyzed for
characterizing the fluid geochemistry responsible for methane migration toward the seafloor and
formation of hydrates. In the eastern margin of Tsushima Basin, high concentrations of sulfate and
alkalinity in interstitial water reflect very shallow SMI depths (~1.7mbsf), strong methane fluxes,
and methane generation due to the decomposition of organic matters in shallow sediments. The low
concentrations of silicate dissolved in seawater indicate that the buried old organic matters are
responsible for the formation and distribution of gas hydrates near the seafloor.
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Time-series analysis of pore water from shallow gas hydrate area on the Umitaka Spur,
Japan Sea
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1.Chiba University, 2.0rganization for the Strategic Laboratory of Research and Intellectual
Properties, Meiji University

Active gas venting (seepage) from the seafloor and outcropping of massive gas hydrate have been
observed on the Umitaka Spur in the eastern margin of the Japan Sea. Submersible observation
revealed that the strength and location of gas venting had changed within a few days, geochemical
environment near gas venting including gas hydrate might have also changed within a short period
compared to geological time scale. We have deployed a long-term osmotic fluid sampler (OsmoSampler)
near the gas venting site on the Umitaka Spur from September 2013 to March 2014 (160 days, NT13-E@2
and NT14-E@3 cruises) and collected pore waters continuously to examine the potential changes of
pore water geochemistry and the impacts on the near-surface environments.

Concentrations of dissolved ions change shortly, for 3~5 days, through the entire sampling period,
which are controlled by the input of saline water from gas hydrate formation and of fresh water
from gas hydrate dissociation. Gas venting was observed 10 m away from OsmoSampler, however,
concentrations of methane dissolved in pore water were low during the first 20 days and occasional
high methane concentrations were observed only from the 20th to 40th day. Rapid gas hydrate
formation caused by high gas flux might plug the path delivering gas-rich fluids to the seafloor,
contrary, the reduced gas flux (venting) caused the dissociation of gas hydrate. After the 70th day
on, methane concentration was constant at low level, <1 mM, indicating that the location of gas
venting had been moved due to the gas hydrate plugging. Significant concentrations of ethane during
that period also indicate the gas hydrate plugging and subsequent change of major gas source from
biogenic-rich to thermogenic-rich. Geochemistry of pore water has changed dynamically and shortly
in response to the change of gas venting activity.

This study was conducted as a part of the shallow methane hydrate exploration project of METI.

F—OU—F KRR, BRK. KREBENDINARL—~ AXEH

Keywords: Time-series analysis, pore water, Shallow gas hydrate, gas venting
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Distribution of methane in seawater from shallow gas hydrate areas in the Japan Sea
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We have analyzed the concentrations of methane dissolved in the bottom seawaters collected from
shallow gas hydrate occurrences including active gas venting and the associated distribution of
carbonates/bacterial mats during the NT15-E@3 expedition in the Japan Sea. Methane concentrations
are close to the normal bottom water level over the mud seafloor, however, they increase typically
near the gas venting, carbonate, and bacterial mat sites; gas venting had only been active during
the formation of carbonates and bacterial mats. Contrary, the number of benthos does not correlate
with the concentration of dissolved methane, it probably reflects the location and seafloor
condition, not the present concentration of methane. The concentration of methane rapidly decreases
with shallowing depth due to the oxidation and diffusion of methane ejected from the seafloor in
water column, reaching normal seawater level at the intermediate depth. Environmental impacts of
the gas venting, possibly gas explosion on the seafloor, are very limited near the seafloor.This
study was conducted as a part of the shallow methane hydrate exploration project of METI.
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Characteristics of natural gas hydrate retrieved off Abashiri, the Sea of Okhotsk
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In the area of southwestern margin of the Sea of Okhotsk, an existence of natural gas hydrate has
been expected using seismic data. Yamamoto et al. (2002) suggested existence of natural gas hydrate
off Shiretoko, the Sea of Okhotsk, by a long piston coring. Recovery of sediment core for gas
hydrate started in the cruise of TK11 in 2011 in the framework of joint research between Kitami
Institute of Technology and University of Tokyo, and obtained gas-rich sediment cores off Abshiri.
Gas hydrate crystals were first retrieved in the cruise of UT12 (T/S Umitaka-Maru) in 2012. New
hydrate-bearing sites were also discovered in the cruise of NT13-20 (R/V Natsushima in 2013. We
planned operations using T/S Oshoro-Maru, and obtained sediment cores and gas hydrates at this area
in the cruise of 05249 (2012), 05263 (2013), and (020 (2015).

Gas hydrate crystals were obtained and stored in liquid nitrogen for Raman spectroscopic analysis
and calorimetry. Samples of hydrate-bound gas were obtained onboard and stored in 5-mL vials, and
sediment gas were also obtained using a headspace gas method. We measured molecular and stable
isotope compositions of these samples. We summarized the results as follows:

1) Gas hydrates belong to the cubic structure I, containing methane (more than 99%) and hydrogen
sulfide (less than 1%). C1/C2+ ranges from 5,500 to 5,800.

2) Hydration number is estimated as 6.0310.04, agrees well with 6.0410.03 for synthetic methane
hydrate (Sum et al., 1997).

3) Dissociation heat from hydrate to gas and water is estimated as 55.1#0.3 [kJ/mol], agrees well
with 54.1940.28 [kJ/mol] for synthetic methane hydrate (Handa, 1986).

4) Hydrate-bound gas is of microbial origin according to C1/C2+ and stable isotopes of
hydrocarbons, however, delta 13C of ethane seems relatively large.

5) Gas hydrate in the NT13-20 PC@6 core contains trace amount of ethane (several ppm), whereas that
in the NT13-20 PC02 core contains about 10@ppm of ethane.

6) SMI (sulfate-methane interface) depth of the sediment cores are less than 1m, indicating high
methane flux off Abashiri.

We appreciate the support of the crew onboard R/V Natsushima during the NT13-20 cruise, and T/S
Oshoro-Maru during the cruises of 05249, 0S263, and (020. This study was supported by the
Grant-in-Aid for Scientific Research (B) 25289142 and 26303021 of the Japan Society for the
Promotion of Science (JSPS).

Handa (1986) Compositions, enthalpies of dissociation, and heat capacities in the range 85 to 270 K
for clathrate hydrate of methane, ethane, and propane, and enthalpy of dissociation of isobutane
hydrate, as determined by a heat-flow calorimeter. J Chem Thermodyn 18: 915-921.

Sum et al. (1997) Measurement of clathrate hydrates via Raman spectroscopy. J Phys Chem B 101:
7371-7377.
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Isotopic fractionation of ethane at the formation of sII gas hydrate composed of methane
and ethane
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Methane and ethane mixed-gas hydrate of the cubic structure II exists at the central and southern
Baikal Basin. We found "double structure gas hydrate" composed of the structure I and II in a same
sediment core. The structure II gas hydrate contained 13-15% of ethane, on the contrary, the
structure I has only several % of ethane. Subramanian et al. (2000a; 2000b) reported that a
structure II forms in appropriate gas composition of methane and ethane. Hachikubo et al. (2009)
showed that delta D of hydrate-bound ethane in the structure II is smaller than that in the
structure I, whereas delta 13C of methane and ethane, and delta D of methane are the same between
the structure I and II. It has been unknown how the structure II concentrates light ethane in delta
D (hydrogen isotope).

In this study, synthetic mixed-gas (methane and ethane) hydrates were formed and checked isotopic
fractionation between phases of hydrate and residual gas. We made a hydrate sample from methane and
ethane mixed-gas (85% C1; 15% C2) in a pressure chamber (volume: 120 mL). Before the retrieval of
gas hydrate sample, residual gas was also sampled. We measured isotopic compositions (13C and D) of
methane and ethane using CF-IRMS. Crystallographic structure of gas hydrate was determined using a
Raman spectrometer.

The Raman spectra of C-C stretching mode of ethane in hydrate phase indicated that the sample
belonged to structure II. Delta D of hydrate-bound ethane was several permil smaller than that of
residual ethane, similar to the behavior of methane delta D in the structure I. Although the
mechanism of ethane fractionation at the formation process of the structure II is not fully
understood, the results agree with the observation at the Kukuy K-2 mud volcano reported by
Hachikubo et al. (2009).

Hachikubo et al. (2009) Model of formation of double structure gas hydrates in Lake Baikal based on
isotopic data. Geophys Res Lett 36: L18504. doi:10.1029/2009GL039805

Subramanian et al. (2000a) Evidence of structure II hydrate formation from methane + ethane
mixtures. Chem Eng Sci 55: 1981-1999. doi:10.1016/50009-2509(99)00389-9

Subramanian et al. (200@b) Structural transitions in methane + ethane gas hydrates - part I: upper
transition point and applications.

Chem Eng Sci 55: 5763-5771. doi:10.1016/S0009-2509(00)00162-7
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Effect of water depth on hydration number of natural gas hydrate in Lake Baikal
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Natural gas hydrates exist under the deep sea/lake or permafrost are considered to be a potential
natural gas resource. Hydration number "n" of methane hydrate (CH, nH,0) decides the amount of
methane in an unit volume/weight of crystal. In the case of ideal full-occupation of hydrate cages,
the value of hydration number is 5.75 (Sloan and Koh, 2008). However, researchers have reported
that the hydration number is around 6, because small amount of empty cages decrease the free energy
and stabilize the crystal. Natural gas hydrates have been retrieved from lake-bottom sediment at
Lake Baikal, where the water depths ranged from 450m to 1400m, and their main gas component is
methane. Hydration number may change under various pressure condition, but it has not been examined
yet. In this study, we report the pressure effect on hydration number of synthetic methane hydrate
and natural gas hydrate of Lake Baikal.

Methane hydrate was synthesized under the pressure range between 3 MPa to 20 MPa. Natural hydrate
samples were retrieved at the southern Baikal basin (Malenky, Bolshoy, Peschanka P-2, and
Goloustnoye G-1) and central Baikal basin (Kukuy K-1, K-2, K-8, K-9, K-10, and Novosibirsk). Raman
spectroscopic measurements were made to assess the hydration numbers of samples. Raman spectra were
obtained at 123 K in the range 2,800-3,000 cm” for the C-H stretching peaks of methane, and fitted
using a Voigt function to obtain the integrated intensities of the two peaks corresponding to
methane encaged in large and small cages of the cubic structure I. The cage occupancies and the
hydration numbers were estimated from these peak intensities using a statistical thermodynamic
model (Sum et al., 1997). Hydration number of synthetic methane hydrate decreased with pressure,
from 6.05 (2.7 MPa) to 5.97 (20.9 MPa), and those of natural gas hydrate also decreased slightly
with water depth.

We are grateful to the support of the crew onboard R/V Vereshchagin during the cruises in Lake
Baikal (MHP project). This work was supported by funding agencies in Japan (Grant-in-Aid for
Scientific Research 24404026 and 26303021 from the Japan Society for the Promotion of Science).
Sloan and Koh (2008) Clathrate Hydrates of Natural Gases, 3rd ed., CRC Press: Boca Raton, FL, USA
Sum et al. (1997) Measurement of clathrate hydrates via Raman spectroscopy. J Phys Chem B 101:
7371-73717.
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Volume proportion of gas hydrate evaluated from oxygen isotope of water in locus
sub-samples
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Isolation of methanogenic archaea and distribution of methanogenic and methanotrophic
archaea in subseafloor sediment
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Shallow gas hydrates are estimated to be buried around Japan, especially in Japan Sea. The methane
trapped in those hydrates are produced by biogenic (microbial) or thermogenic system. But the
relationship between shallow gas hydrates and the methanogens are yet to be confirmed. So this
study focuses on isolation and diversity of methanogenic and methanotrophic archaea.

Sediment samples were collected from the subseafloor (with or without specific structure) by the
MBARI push corer, during an environment assessment cruise. Samples were collected from the top,
middle, bottom of the recovered sediments of each push core. The samples were stored in different
temperature for the microbiological cultivation experiment and microbiological diversity analysis,
respectively.

For the methanogenic archaea isolation, cultivation was carried out by enrichment culture using
methanogen medium. The cultures were cultivated by 15°C and 30°C, respectively. We successfully
isolated several methanogenic archaea from the surface sediment. The result of the 16S rRNA gene
sequence analysis showed the isolated strains identified as one of the order of the methanogen,
Methanomicrobiales.

For the methanogenic and methanotrophic archaea diversity analysis, DNA was extracted from the
sediment samples, using ISOIL kit. The methane related functional gene, the mcrA gene of
methanogenic and methanotrophic archaea was choosen as the target gene. The genes were amplified by
PCR method. The PCR products were purified by FastGene Gel/PCR Extraction Kit. The purified
products were analyzed by clone library method. The result of the clone library analysis indicated
that specific structure of the surface of the subseafloor have specific methanogenic and
methanotrophic archaea structure.

This study was conducted as a part of the shallow methane hydrate exploration project of METI.

F—O—RIXKBHAINTARL—b. X VAEREHE. X5 VEBGEHE
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Pyrosequencing of planktonic and benthic biota above the sediment-water interface in
methane hydrate-bearing areas in the eastern margin of the Japan Sea
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Gas hydrates (GH) are widely spread in the sediments under the subsea floor and form at high
pressure and low temperature. GH oriented gas were grouped to thermogenic and microbial gas
according to composition carbohydrate gas and isotopic molecular weight of methane. The role of
microbial communities in the GH sites have been already investigated by several research groups.
Isotopic composition of gas hydrate is often use to determine gas derivation such as thermogenic or
microbial gases. However, combination study both isotopic gas analysis and microbial diversity have
not been performed at all. Recently we successfully obtained mix gas-derived GH core sediment in
the western Sakhalin slope off Sakhalin Island by exploration using ultrasonic wave sonar and
gravity coring, in SSGH 15 project by using Russian research vessel Akademik M. A. Lavrentyev. We
will demonstrate that results of investigating molecular and isotropic composition of the sediment
gas, sulfate and sodium compositions, and microbial composition of a GH-bearing sediment core
obtained in SSGH15.

Molecular composition ratio C,/C,+C, below SMI were in the range between 116 and 225, while d"°C and
dD values of methane were in the range of -48.9 and -45.7 permil, and of -165 and -149 permil,
respectively. These results indicated that the gas compose of large amount of thermogenic gas and
small amount of microbial gas.

Forty two individual clones have successfully analyzed, until we submit this article. Three
Aciduliprofundum related clones, and three Methanobrevibacter related clones were detected. These
sequences were clustered into oceanic methanogen in the phylum Euriarcheota. This result implied
that these archaeon generate microbial methane in the core, and may correspond to decrease isotopic
"C ratio of methane and increase the (,/C,+C; ratio. Slight amount of sequence in Crenarcheota,
which may be involved anaerobic methane oxidation (annamox). Interestingly, heterotorophic bacteria
in cluster of Deharococcoidetes-related Chroloflexi, of Candidatus artibacteria (named as division
JS1/0P9), and of Planctomycetes were frequently widespread in the core. The phylum Chloroflexi is

a lineage for which the class ‘Dehalococcoidetes’ was proposed to accommodate the tetrachloroethane
respiring coccus Deharococcides (1). These bacteria may contribute to decomposition of difficultly
degradable organic matters accumulated on deep sea floor. Planctomycetes have been often detected,
and widespread in methane-seep (2), but the functional characters have been unknown. Recently,
candidatus artibacteria have been revealed to play significant role as synbiotropic scavenger in
artificial methanogenic bioreactor, by using single cell genome analysis (3). According to the
study, atribacteria may support methanogen and chloroflexi through the by-product generation such
as acetate, butyrate, and H,. These results implied that thermogenic and microbial mixed-derived
gas composition may be formed by symbiotic metabolism of those species, but not simply generated
from inorganic gases such as (0, and H, by methanogen.

1)Maymo-Gatell, X., Chien Y., Gossett J. M., Zinder S. H. (1997) Isolation of bacterium that
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reductively dechlorinates tetrachloroethane to ethane. Science 276: 1568-1571.

2)Yanagawa K., Kouduka M., Hachikubo A., Tomaru H., Suzuki Y. (2014) Distinct microbial communities
thriving in gas hydrate-associated sediments from the eastern Japan Sea. ] Asia. Ear. Sci. 90:
243-249,

3)Nobu M. K., Narihiro T., Rinke C., Kamagata Y., Tringe S. G., Woyke T. Liu W-T (2015) Microbial
dark matter ecogenomics reveals complex synergistic networks in a methanogenic bioreactor. ISME J.
9: 1710-1722.
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