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Formation evaluation and production interval determination at the 1st offshore methane
hydrate production test site
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In order to evaluate productivity of gas from marine methane hydrate (MH) by the depressurization method, on March 2013,
the first offshore production test form MH concentrated zone (MHCZ) was conducted by the Research Consortium for Methane
Hydrate Resource Development in Japan (MH21) at the AT1 site located in the north-western slope of Daini-Atsumi Knoll in the
eastern Nankai Trough, Japan.

Before the production test, during the pre-drilling campaign conduced in 2012, extensive geophysical logging and pressur
coring using Hybrid Pressure Coring System were conducted at monitoring well (AT1-MC) and coring well (AT1-C), in order
to obtain fundamental information about reservoir properties of MH bearing formation for reservoir characterization, and also to
decide on the production interval.

The MHCZ confirmed by the geophysical logging at AT1-MC has a thin-turbidite assemblage (from several tens of centimeters
to a few meters) with 60 m of gross thickness; it is composed of lobe/sheet type sequences in the upper part, and relatively thic
channel sand sequences in the lower part. The MHCZ at AT1-MC is thicker than those found in wells drilled ir52004 (

45 m), which were located about 150 m northeast of MT1-MC. This fact indicates that the predictions provided by a seismic
interpretation and an inversion analysis were reasonable. Moreover, we confirmed that the silt-dominant formation just abov
the MHCZ was more than 20 m thick ; this was expected to be a seal formation. The well-to-well correlation between two
monitoring wells (AT1-MC and MT1) in a 40 m distance shows fairly good lateral continuity of these sand layers (upper part of

MHCZ), indicating an ideal reservoir for the production test.

In the upper part of the MHCZ, hydrate pore saturation (Sh) estimated from resistivity log showed distinct difference in value
between sand and mud layers, compared to Sh from Nuclear Magnetic Resonance (NMR) log. Resistivity log has higher vertice
resolution than NMR log, so it is favorable for these kinds of thin bed evaluation. In this part, 50 to 80% of Sh was observed
in sandy layer. On the other hand, lower part of the MHCZ, Sh estimated from both resistivity and NMR log showed higher
background value and relatively smoother curve than upper part. In this part, 50 to 80% of Sh was observed in sandy layer ¢
well.

On the basis of the above observations, a production interval was planed. When we consider an effective depressurization, tl
existence of sealing layers is critical both above and below the interval. We expect that thin silty layers within the lower part of
MHCZ will serve as a sealing layer that will prevent water coning from water-bearing layers. Therefore, we stopped drilling the
production well at about 20 m above BSR, and decided to produce from approximately 40 m from the top of the MHCZ.

Our future (ongoing) work is to integrate reservoir characterizations based on well logs and pressure core data for the histor
matching of production test results.

This study is a part of the program of the Research Consortium for Methane Hydrate Resources in Japan (MH21 Researc
Consortium).
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Keywords: methane hydrate, offshore production test, formation evaluation, production interval, eastern Nankai Trough, Daini-
Atsumi Knoll
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P-wave velocity features of Methane Hydrate-Bearing turbidity sediments sampled by
Pressure Core Tool
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Reservoir Characterization and geological modeling for methane hydrate-bearing sed
ments around the 1st Offshore Product
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Source of iodine and methane in gas hydrate layers in the Kumano Basin, Nankai Trougt
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Trials of the methane hydrate observations in the local governments
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Quantify methane seeping flux from Ashizuri knoll, Nankai Trough
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Characteristics of natural gas hydrates retrieved off the southeastern and southweste
Sakhalin Island
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Gas hydrate samples were retrieved at the southeastern and southwestern Sakhalin Island in the cruises of LV59 and LV62 (R
Akademik M. A. Lavrentyev). Sakhalin Slope Gas Hydrate (SSGH) project started in 2007, and we retrieved sediment cores
including gas hydrates off northeastern Sakhalin Island in 2009-2011. In the recent cruises (2012-2013), we sampled sedime
cores at the Terpeniya Ridge and the Tatarsky Trough (SE and SW Sakhalin Island, respectively). We found a lot of gas plume
ascend from the sea bottom and the dissolved methane in sediment pore water was rich. Gas hydrate crystals were recovered fr
both areas and stored into liquid nitrogen tank. Their dissociation heat and hydration number were measured by a calorimet
and Raman spectrometer, respectively. Dissociation heat of gas hydrates was almost the same as that of pure methane hydr
Raman spectra showed that the hydrate crystals of both Terpeniya Ridge and Tatar Trough belonged to the structure I, and t
hydration number was estimated about 6.0. Molecules of hydrogen sulfide were detected in both large and small cages of tt
structure |. Therefore, the hydrate crystal is similar to that obtained from NE Sakhalin Island in our previous cruises.

We obtained hydrate-bound gas and dissolved gas in pore water on board and measured their molecular and stable isoto
compositions. Empirical classification of the methane stable isotaé€; andsD indicated that the gases obtained at the
Terpeniya Ridge are microbial origin via carbonate reduction, whereas some cores at the Tatarsky Trough showed typical the
mogenic origin. We retrieved three sediment cores with gas hydrate at the Tatarsky Trough, atitf @heir hydrate-bound
methane were -47.%o, -44.2%0, and -68.8%o, respectively. Therefore, gas hydrates encaged both microbial and thermogenic
gases yield at the Tatarsky Trough. Ethane-rich (up to 1% of the total guest gas) hydrates were found at the Terpeniya Ridge at
the Tatarsky Trough, and encaged ethane was also detected in their Raman spectra.! Eihafthe all gas samples suggested
their thermogenic origin.

F—T—F: AANA R L— b, ZERNUR, & R— 7, 7 ik, 8ot
Keywords: gas hydrate, stable isotope, Sea of Okhotsk, Raman spectroscopic analysis, Calorimetry
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First atpilempt to drill down hydrate mound and gas chimney by BGS Rockdrill 2
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Keywords: gas hydrate, Japan Sea, hydrate mound, gas chimney, Rockdrill 2
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Formation of shallow gas hydrates and geochemistry of gas and pore water from UT1.
cruise in the Japan Sea
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Active gas venting and distribution of massive gas hydrates are largely observed on the summits of the Umitaka Spur an
Joetsu Knoll in the eastern margin of the Japan Sea, where the fault system associated with strong anticline structure constrai
the accumulation of gas and following gas hydrate formation. The UT13 cruise has conducted to collect shallow sediments fron
the Oki Trough, north eastern of Noto Peninsula, and offshore Akita-Yamagata areas, where gas chimney structure and stror
backscatter indicate migration of gas-charged fluid and potential formation of gas hydrates near the seafloor. Geochemistry ¢
pore water, dissolved gas, and hydrate-dissociated gas reflect the geochemical environments associated with the delivery of ¢
and fluid and formation/dissociation of gas hydrates in the shallow sediments.

Flake-like and nodular gas hydrates were observed at 1-6 mbsf in the Oki Trough and offshore Akita-Yamagata, respectively
Concentrations of methane dissolved in pore water are high, comparable to those in the Umitaka Spur and Joetsu Knoll area, a
the SMI depths are accordingly shallow at “2.7 mbsf in the entire research area, indicating high potential of gas hydrate accumt
lation in the shallow sediments. Concentrations of chloride are sporadically low in all areas due to gas hydrate dissociation durin
core recovery, accumulations of small gas hydrates with saturations up to 20% were observed, reflecting ubiquitous formatiol
of gas hydrates in the research area. Concentrations of calcium and magnesium show fine increase and decrease in respons
sulfate changes at deeper than SMI, reflecting the change of the methane flux mainly, the formation/dissociation of gas hydrate
may have changed seafloor topography and geochemical properties of pore water and gas in the shallow sediments.

Contrary to the Umitaka Spur and Joetsu Knoll area where thermogenic gas dominates in the shallow gas hydrates, chemic
and isotopic compositions of gas indicate that the majority of gas is of biogenic origin with minor contribution from thermogenic
ethane and hydrogen sulfide, the latter may result in expanding gas hydrate stability and forming gas hydrates near the seafloc

This research is supported by the MEXT Grand-in-Aid for Scientific Research (KAKENHI) to R. Matsumoto (Meiji Univer-

sity).
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Keywords: Shallow gas hydrates, pore water, dissolved gas, SMI
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RERLES

Distribution of methanogenic and methanotrophic archaea in subseafloor sediment co
lected during UT12

SR R GRS TR SR G A R 2
IMAJO, Takumi* ; KOBAYASHI, Takesht ; IMADA, Chiaki! ; TERAHARA, Takeshi ; MATSUMOTO, Ry

U BEUER A RABI ER A BRI, 2 BhaR:

IThe graduate school of marine science and technology, TUM3WEiji University

Methane hydrate is now one of the most popular energy sources in the world, and various amounts are presumed to be buri
around Japah s continental margins. Methane contained in methane hydrate in the deep sea sediment is produced by microbie
or thermogenic system. In the microbial system, methanogenic and methanotrophic archaea play an important role in this env
ronment. However, the studies on characteristics and abilities of these microorganisms are still underway in the Sea of Okhots
Therefore, this study focuses on isolation of the methanogenic archaea and analysis of community construction and diversity c
these microorganisms.

Sediment samples were collected from the subseafloor by the piston coring, during UT12 (Umitaka-maru Gas Hydrate Re
search Cruise 2012). Samples were collected from each core sample at appropriate intervals. The samples wereGtimred at 4
the microbiological cultivation experiment use, and at ‘8@or the microbiological diversity analysis use, respectively.

For the isolation, cultivation was carried out by enrichment culture usgi@®, medium. The cultivation temperatures were
15°C and 30°C, respectively. We successfully isolated several methanogenic archaea from the samples of the surface of th
subseafloor. The result of the 16S rRNA gene sequence analysis showed that some of the strains were identified as closely rela
strains ofMethanogenium marinutrin a previous literatureyl. marinumwas isolated from the cold marine sediment from the
Scan Bay, Alaska. We also conducted the experiment to measure the methane productivity of our isolates by the range of tt
cultivation temperature.

For the analysis of community structure and diversity of methanogens, DNA was extracted from each sediment sample, usin
the ISOIL kit following the manufacturér s protocol. The 16S rRNA gene of methanogenic archaea and the mcrA gene of
methanogenic and methanotrophic archaea were amplified by PCR. The PCR product was purified by FastGene Gel/PCR E
traction Kit following the manufacturér s protocol. The purified products were analyzed by T-RFLP method and clone library
method. The results of the T-RFLP analysis showed that the various fragments were observed. Clone library sequencing analy:
of mcrA genes indicated that some of them were identified as related sequeMethemogeniumAlso, results from T-RFLP
method were used for MDS (Multi-Dimensional Scaling) analysis.

This experiment was supported by grants-in-aid for scientific reseakgkkK ENHI >(Ryo Matsumoto, Meiji University).

F—T—F: REHANA FL— b, AR ERERE, X 2 2 BE
Keywords: shallow gas hydrate, methanogenic archaea, methanotrophic archaea
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INAZ—H—IC K o THHSBEMCT B HARMEOIZRZH)
Environmental variability of the Japan Sea clarified by

PRI B
OGIHARA, Shigenori*

LHRGUR A IEEBE AR 7 R st BRI
LEarth and Planetary Science, The University of Tokyo

MD179fifiif§ 331227 )& 6.0 mOHEREYIEARZ VT, BIREE (TL-1 A5 3) ZHuUbIC, AHEHER(EY: (biomarkep
IR, ERREE, WREOHT. BREEATARERR. MEERIHTIC KD, HARBONEREZEZHE Lz, ZORE, TL-2
EERIC B BiRVIETCEREE & S9N A X R O RTREME 7 R Uz,

RS - TOCHHTIC DWW TR, TL-2,3 T 0.8%fEETHSDICH LT, TL-1E T 2%V EWEZ/RL7z, CIS
EEic oW T, TL-2 OHEN S FETIRETORBDN 1L FTH D, T T TOMWVRITIREZ /RS L TWV5, TL-1 &,
JE@IEH 3 28ecmEHETHHICENND LT, CISEUFEN TR L., I EE Tl —RANEEEDETH S 3.0F
TLEF LTS, CIS34SOERICDOWNT, TL-2,3BD5EVIEITHHEE T N2 EHETIX, 634SfHM-27 H 5-34 permil
C/SLtIZ 0805 1.0 T—ETH o7z THUSHLUTTL-LETIE. CISE s34SHZNFNE(L L, W&EICTWLLFIRIfR
MRdS5NTz,

INA A —H— BRI & U TERINIC WL BT X 7z Pristane/Phytank: (Pr/PhEb) 1, 13 & A EDitklcE
WT<3.0ThH, BITHNERETH >z LA HEE SNz, A Z VB EHIE (ANME) ORRIEEATdH % Pentamethyli-
cosane(PMI) 1HiE/KiR BRI FFEINIC M X % C18-isoprenoid ketone & SICHEIFIZHH 5 H TRRUWAY X 2 g i
FICFBEIC R E N5 hop-22(29)ene (diplopten@) PRS0 i 2 i \7zo PMI &, TL-2 JBDO—{f L TL-1 OHERIC &
WMED R 57z, Cl8-isoprenoid ketongk, TL-1 Hih 5 EECTREiLVMEZ L7z, Diplopteneld, TL-1 THIXICHE <,
TL- 2,3 O— S CTHMNTRNMEZ R UTzs S0 L7z (g T AMNE X — 1 — O HIERIETH O TL-1,2
DOHEFERFD—BFHAICZEHEI A Z B O ATRENED RS 5 iz, T DA, n-C29,31 alkand:z U C26, 28 fatty acidz LT,
FElrE D2t IS i Lz,

AWFIE MH2L AR NA RL—k « Ty 7 hO— L LTHEEI N2 DTH %,

F—TU—F: HAg, A A< — 71—, BEIREJE, Bied[mIN AR, EocBREE, iRBEMis
Keywords: Japan Sea, biomarker, TL layer, sulfur isotope compaositon, anoxic environment, C/S ratio
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Overview of well logging operations at the 1st offshore methane hydrate production tes
in the eastern Nankai Trough

(e ERER 1
TAKAYAMA, Tokujiro '*

PHNIATBOE NIRRT A - IR SR IpsAs

1 Japan Oil, Gas and Metals National Corporation
B 1 ERAZNA R L— MigERE HRERIC 3510 2 VB (2R OB 2L
EHLERER « B HETSE - SR SL - (AR A CUNIATBOE NIRRT A - RSt

Hi

F1EAZNA R L— Mg HEBRIC BT, HekalBiEEic 51 2 X 2 2 FL—TF (MH) KB O E
REME R O PEHGRBRIC 35U B LB 72 3Tl 9 % 728, PEHGABRH I B O TR 2 92/ L T, stBon S8 DA
KOWET — 2 2B %,

Py ERAR JeE A SR

PEHISTH RSO AR, RV — XK@ D 2 — XA e HJEh 52 729, il 0D washoutFic &
DYELREDNHE TH Y, RET—ZOMEICDOVWTERMEZILT T LD, TN TORRNEREEN TV, FH
DORRFEFRER T, IR EXE &L D _EAOMEE X — X1 Mg BE KM O BSREZRDX N BV T, B YT
WRDHNTN, T OO TR EHRNGTENZEL THED, LWD KU WL & BICREDRWT —XDEGTE /2,

IR & BT

(1) LWD } T Wireline MiJE1ESEIC BN TR, KEAR T T3 L, NHFRZEEMN RN T E /o,

(2) MH BB O FAi3 KT MIOKRERSDTE AEX M TR, YBEHENE L. BET — 2 OMEZIK N 87,
MH JREESEIC 350 T REFARIRE 7 — 2 DHUS T E Tz,

(3) LWD Ji#ta)E T i, AL AME IR Z -V 7R U A -7 26 E % 24w L 7z EcoScopez fiH] L7z, A ld
EANHIDFRH T > Te M, BIFENTME T — 2 DMEIFBIFCH > Tz,

(4) AR EREE O MH STHOHHIIC BT, F LOWHEEHREN LI 2720, RET— 2 OMEE TP XY B A
RBEDO NI TIWHRET 5, N5 ORANGEIEZHLVD, LWD 7— X DHIRNRIFTH -7 T L2 BT 5 &
LWD Y —)LOfEH DEE Y — )L O T 75 1SS O Rt 2559,

s

AWFEE. A ZNA R L— bEFEFFEMRET Y —2 7 L (MH21) ICKB1ERD—HTH 5, FHERZFAITHWV TR
WA NT MH2L ICHIEZ X T %,

F—T—F: XZNA R L— b, AR, mif b= 7, B
Keywords: methane hydrate, offshore methan hydrate production test, Nankai Trough, Well logging
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Depicting Thermal History of the Forearc Basin Pleistocene Turbiditic Sedimentary Se-
guences around Daini Atsumi Knoll
Depicting Thermal History of the Forearc Basin Pleistocene Turbiditic Sedimentary Se-
guences around Daini Atsumi Knoll

AUNG, Than tint* ; FUJII, Tetsuya ; UKITA, Toshiyasu ; KOMATSU, Yuhei' ; SUZUKI, Kiyofumi!
AUNG, Than tint* ; FUJII, Tetsuya ; UKITA, Toshiyasu ; KOMATSU, Yuhei' ; SUZUKI, Kiyofumi!

I'Methane Hydrate R&D Division, Technology & Research Center, JOGMEC
!Methane Hydrate R&D Division, Technology & Research Center, JOGMEC

Thermal history of sedimentary basin is a key to understand hydrocarbon maturation and generation of the source rock withii
the basin. In terms of gas hydrate accumulation, high pressure and low temperature boundaries, the gas hydrate stability zor
is mandatory to simulate in order to understand accumulation mechanisms of gas hydrate in the studied basin. We have d
termined heat flow history of Pleistocene sedimentary sequences in the forearc basin round the Daini Atsumi knoll, along the
eastern Nankai Trough, Japan, by simulating gas hydrate stability zone. World first offshore production test of gas hydrate wa
successfully done in the vicinity area of Daini Atsumi knoll during March 2013.

Simulation in 3D gas hydrate petroleum systems of the forearc basin filling with Pleistocene turbiditic sedimentary sequence:
around the Daini Atsumi knoll was firstly performed by applying assumed heat flow of 45 mW/m2. Temperature at seabed is
applied as 3.5 C throughout the model area and depositional period. Simulated sedimentary sequences consist of Pleistoce
Ogasa Group of sand and shale alternative turbiditic sedimentary layers. Older upper Kakegawa Group is also included betwet
the model basement and Ogasa group. Lithologies are interpreted from grain size analysis of cores data. Lateral facies distrib
tion are based on seismic facies analysis. Global sea level changes are considered in applying paleo-water depths of the geolo
horizons.

Simulated hydrostatic pressure matches hydrostatic pressure calculated from XPT data at well A1-L. Simulated temperatur
was calibrated by DTS (distributed temperature sensor) Temperature of gas hydrate reservoir zone at well AT1-MC. Calibratiol
result reveals that heat flow has to low down to 32 mW/m2 in order to fit pressure and temperature at well. Result of simulatec
temperature using calibrated heat flow matches with a resolution of “1C of the well data. This heat flow value is lower than the
reported value ("50 mW/m2, Harris et al., 2014) around the vicinity of the studied area. Validation of this heat flow value requires
1) to reanalyze model layer thickness and total thickness of model, and 2) to reanalyze thermal conductivity of applied lithology.

In addition to above works, model is planned to update with paleo-water depth based on paleo-bathymetry from structura
restoration, and reported depth from foraminiferal measurement of core samples at A1-L well. Because mass and lateral distr
bution of gas hydrate accumulation are considerably affected by tectonic uplift at Daini Atsumi Knoll.

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

F—7— F: Gas Hydrate Petroleum Systems, Daini Atsumi Knoll, Heat Flow, Pleistocene Ogasa Group, 3D, Simulation
Keywords: Gas Hydrate Petroleum Systems, Daini Atsumi Knoll, Heat Flow, Pleistocene Ogasa Group, 3D, Simulation

1/1



Japan Geoscience Union Meeting 2014 0/0)

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

MIS22-P03 23 R AR —2 IRFfd:4 A 29 H 18:15-19:30

IR N D 7 BRI DR —E XA My IVEBIRICBIT S A 2 N1 R

L— MR AT L - . _
Methane Hydrate trapping system of the turbidite channel complex in Daini-Atsumi Knoll,
eastern Nankai Trough, Japan

AINER BT 1 R R SRR TR !
KOMATSU, Yuhei'* ; FUJII, Tetsuya ; SUZUKI, Kiyofumi!

UISTATBOE NIRRT A - @ SRR
1Japan Oil, Gas and Metals National Corporation

WEENE N2 75 R R T, MBREB XU T—X2OINcL>T, AZNNA RL—k (LA FMH) O
EADHER SN TEH O (EHIZH, 2009) 20134FEICH 1 [BlEFEEHEED ThNz. O MH BEEFOER-Z 1 7 13HE
RO MR SN A EFRREAR L TNTED, AMEE TV L 2ADEMNNT Y SITHY T eEZ6NS. L
MU, MH OERICKELEFET B EEZ NS EHHRIRED Y —IVEEN &\ o Tz, BRI INE - HEfEma
Ot ARZF OMFIERIC DOV TIE, FETRICERSN TR,

AWZETIE, BB IERE RICHES S PE NS BN O 2 — X 1 NHEREY Z /S, YiisE, a7y
Wiz & Oz O TR RIS X U — 7 Y AEFX 272175 T i X > C, EfEREN b Ty TORhT
HZL, MH OIS AT LS DW TG L7z,

Mt e Ll 2 — 21 MHERIWIZ, FICHEE~E DL b MR~ MR O HEN» 550, ik EE
30-300 m®D 7 DOHEREY A 7 IVHFED END. VA 7 IIVINERIZ KBNS RS FEICh i TR T REE L
T BEMRERL, TOEMHEZCOEHIE a7 Hh 585 NBRFNALL A —7 (LD, 2011)DEEH & —3d
%. AT, B EFEEOREYEHE BRI &7z 2 IR B /0409 % W B TR O JEHE K M K EZEC -
TR ENTZZ EDPHALSNICEINTED, AR TROONTWEY — Y A EREA[RETH 5. Yo &h s, T
NSO 7 ODOHEREY A 7 )Vid, FIOKFMERKEZINCKINT 25 4~5 4 — X —>—r VAICHH L, ZNHOHEEN
K OERA =R —DHERES — 7 V AR T 5 L ZZ 5N5. H/KER N~ K/ KEHERTA L IR E N5 MH 7
JEE, TR DEEF v )VHEREY), <~ v R RL—THER), JEEE T v O VHERSY), YomreEREHEREY K O T h
5. INSOY Iy a3 Y ARI VI T 7 AENNICE ST, MEAROERAZRT X—E XA N F v 2I)VEE
HEMRIREN, 2R U TEIEREBENTH 2 A mNEELT 5. IrEO BN, B mEOREHERYIA 7
HEL, ThDELEMIEAOERSEOY — 2 & —HTE5T OV T VALY a Y LRIRENS. FBERRL
TR, TOX>KaAVTFryARv 7y a VIREHREY ZBICBRROEES MH B OHMLTWE T eh b, HeEHERE
Mg, lBEE LTERGY—IVEENZELTVWAEEZLNS.

INSORMND, B REBLEDOMH O Ty TTERICENT, IV T YAV 7 Y g VREHREYN—ILERD,
ZTNEDE FORX—C XA MF ¥ XIVEEENIREE R e R, Tz, BHREERIERT %F v X)L
BEERONENEHERIMAIICH D, BhE BN AT D HEREYI M T RId~ET 5 2 e h 5, T
NDAR OB E S —IVTBNEAL TS EEZLNS. BOENMNTRERIZ, HERY I al—a>DOAN
T—2E LTHHTSTETH S,

F—T— R HANA RL— Y RAT L, =7 Y AJEFE, WKELH), KT v 30U, HEREH
Keywords: gas hydrate system, sequence stratigraphy, sea level change, submarine channel, sedimentary facies
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Relationship of permeability and particle breakage of experimental fault -Evaluation for
the methane-hydrate reservoir-

AR IR 2 & A OhE RS L 81 /il !
KIMURA, Sho'* ;: KANEKO, Hiroaki! ; ITO, Takumd ; MINAGAWA, Hideki!

U PEZERAMRR OIS A 2 2 nA R L— Miftget > 2 — e R fighT - — L
IReservoir Modeling Team, Methane Hydrate Research Center, AIST

Methane hydrate is expected to be an energy resource in the future. As results of coring and logging, the existence of a larc
amount of methane-hydrate is estimated in the east Nankai Trough, offshore central Japan, where many folds and faults ha
been observed. Permeability in methane hydrate-bearing sediment is important factors for estimating the efficiency of methan
gas production. In this study, we use a ring-shear apparatus to examine the relationship between the permeability and grain si
reduction of silica sand sample after large displacement shearing under tested effective normal stresses ranging from 0.5 Mi
to 8.0 MPa. The grain size distribution in the shear zone of sand specimen after ring-shearing at each normal stress level
analyzed by laser particle analyzer. The permeability and grain size reduce with the increasing the effective normal stress du
to particle breakage. The relationship between permeability and grain size distribution after ring-shearing is expressed well by
curve in each sand, silt and clay size content. In the first group, the sand size content is up to about 80 %, permeability drastical
decreases by two orders of magnitude. In the second group, the sand size content is less than about 80 %, the permeability
almost constant. In the silt and clay size, the both contents are up to about 10 %, the permeability abruptly decreases, while, tt
permeability gradually decreases over about 10 %. The results are indicated that the grain size reduction and the effective normr
stress during shearing are one of the controlling factors of the permeability in fault of sand. This study is financially supported
by METI and Research Consortium for Methane Hydrate Resources in Japan (the MH21 Research Consortium).

F—T— F: Wild, KR, B2, MR, V > 78 AWEASR
Keywords: Fault, Particle breakage, Permeability, Grain size distribution, Ring-shear test
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Methane seepage and possibility of hydrate-bearing layers around Kuroshima Knoll, SW

Ryukyu

KAA ) 1 HAR 2 2
MATSUMOTO, Takeshi* ; AOKI, Tae?

VHRERRARAE, 2 Rty 29 —= 2 —X
IUniversity of the Ryukyus?Weathernews Inc.

19964F, HEMRIEH T O ) HAEMER I N, 51 20014EF TCO—HOPFEHIEIC K > T, BE BV
TAZUNA FL— FOIFEDN/RBEND KD ICTR o Tee AW TIEIBIENZLBIFERENE DY 20024 LARRICT T T R B
DWFIEBRE T4 H 585N EHRD S BEEETERFHEOKRE < v €V 772170, SiEicBIr 5 A 2 Vg
HeE L, BEEO TS HAROE FTA X 2NA RL— MBEMZECTEE L TFEET 2 ENERFE LTz, T5IC
FERIIOMODUFHK T, A X N4 R L— b DEEMHFET 2 ED ORGEEETT- T2,

Fite UTiE, 20024ELIRHIC [FIRERSIC K - TITb NIZEREMTIEC K > TR D N2 EMG D 5)Vb— b~y TZ21EK
TR ET, YR 2 X2 BRI EHGE UTze RISKIRENE A0 & WEHITE ., WEECB T3 X X2, RL—
NZETAI A SR U, BE L EFRERINIC I B X Z Vg R L— N AMEES B A[REMEDN B 2 i 2 ik L7z, 20024F
DRSO BRBUERICEIT S AR NA RL— D0 fldE< vy €V b, [AIREWES a7 HA 58 H D A H
BIKICIED > TWiz, 24° 07 48 E 124 11 33" NfHETE. YBYVHAERREE TSV AL eNDH
A PBE—TICIED D, NTIVER 35 7B LWz EDMERE Nz, To, XX VHEHLTOWSARENENH S
MR 4 m2 EHEETE T,

RYEVTOREREREE 2. BEEROOWE R TAZNA RL— MW ENFEET G, AXNA RL—
FVERTEZ720DIRE « EHEMED SR ETo Tz T A, BEHERTESBFHE TIE X X VA KL — RDLEEM
ICTEAET 2 ATREME M TRV E HEE T X 72, T 51, FERIMO AT DM OUHHIC BN T, A Z N1 RL— F DL
ELUTHEET DO ENOMGEEITo T2 T A, IKETOOMUUET A X VA KL — FDZLEBERIC A FER EIm- T2,

F—T—R: AANA RL—b, BEER
Keywords: methane hydrate, Kuroshima Knoll
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INA FVITT ZNA R L— M@ T N5 RALKER T A DIKE[FIN AL
Hydrogen Isotope of hydrate -bound hydrocarbons at Lake Baikal

JNER dmah Vs Y b B mE i I BR L SERE ER L JEF {2 1 Khlystov Oled ; Kalmychkov Gennadiy; De
Batist Mar¢

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

VLR TR, 2 a o TR T 7 2 —RKAgenT, 2 a o 7R T 17 2 —HiERIE Ao, 4 7> B R
IKitami Institute of Technology?Limnological Institute, SB RAS3Vinogradov Institute of Geochemistry, SB RASGhent
University

Natural gas hydrates exist in sublacustrine sediments of Lake Baikal. Gas hydrates were first obtained from sub-bottom deptt
of 121 and 161 m in the Baikal Drilling Project well located at the southern Baikal basin. Recently, MHP (Multi-phase Gas
Hydrate Project, 2009-2013) revealed distribution of gas hydrate in sub-bottom sediment at the southern and central Baike
basins. We obtained gas hydrate crystals from more than 25 places, and retrieved hydrate-bound gas onboard. We measu
molecular and isotopic compositions of hydrate-bound gas.

According to thes**C-6D diagram for methane (Whiticar, 1999), high and low meth&h&€ values indicate thermogenic
and microbial origins, respectively, and methaii provides information on methyl-type fermentation or £f@duction in
the microbial field. Kidaet al. (2006) and Hachikubet al. (2010) reported that hydrate-bound methane of Lake Baikal was
microbial origin via methyl-type fermentation, because methéDewvas about -3006. We found heavier methané'{C
ranged from -50ko to -40%0) in the Kukuy Canyon area (central Baikal basin), indicating thermogenic origin. Mettiane
was distributed from -33@%o to -270%.. Generally,dD of thermogenic methane of marine gas hydrates is much more heavier
(more than -2006). MethaneiD of Lake Baikal gas hydrate seems to be about%ZO8maller than that of marine gas hydrate.
Matveevaet al. (2003) reported thaiD of the lake bottom water was about -1338 Possiblely, methan&D of hydrate-bound
methane derives frodD of water.

Hachikubo A, Khlystov O, Krylov A, Sakagami H, Minami H, Nunokawa Y, Yamashita S, Takahashi N, Shoji H, Nishio S,
Kida M, Ebinuma T, Kalmychkov G, Poort J (2010) Molecular and isotopic characteristics of gas hydrate-bound hydrocarbons
in southern and central Lake Baik@beo-Mar Lett30: 321-329. doi:10.1007/s00367-010-0203-1

Kida M, Khlystov O, Zemskaya T, Takahashi N, Minami H, Sakagami H, Krylov A, Hachikubo A, Yamashita S, Shoji H,
Poort J, Naudts L (2006) Coexistence of structure | and Il gas hydrates in Lake Baikal suggesting gas sources from microbic
and thermogenic originGeophys Res Le3: L24603. doi:10.1029/2006GL028296

Matveeva TV, Mazurenko LL, Soloviev VA, Klerkx J, Kaulio VV, Prasolov EM (2003) Gas hydrate accumulation in the
subsurface sediments of Lake Baikal (Eastern Siberia). In: Woodside JM, Garrison RE, Moore JC, Kvenvolden KA (eds) Proc 7tt
Int Conf Gas in Marine Sediments, 7-11 October 2002, Baku, Azerbagan-Mar Mett23(3/4) 289-299. doi:10.1007/s00367-
003-0144-7.

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 AANA R L— b, SRS, 731 7))V, X 22 g RNk
Keywords: gas hydrate, crystallographic structure, Lake Baikal, methane, stable isotope
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Sedimentary environments and pore properties of subseafloor sediments in the easte
margin of Japan Sea

VAT [ 1 RPN B T IR A 2 AR B2
UCHIDA, Takasht* ; HORIUCHI, Send ; KATO, Yuki? ; MATSUMOTO, Ryc’

LR R 2B LA AR 2R, 2 BOURSEREBERT IR R AR 258, 2 BT AWT SR RS AAvs
IFaculty of Engineering and Resource Science, Akita UnivefByaduate School of Frontier Sciences, the University of Tokyo,
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1. IFL&IC

Wb G E IO IR BB AT 1, BECER T IV F— O R B AIC RS 2 5 A TEHETHS. H
A BT O RE /T ANA R L— M HICBENTE, AR 2NA RL— ORI EMNEBIKEREICS X f2 1 28
7 b EASMNCT BT IR > T3 (Matsumoto et al., 2009 20100 MD179#iifFIC & O HEE Nz KO E X
krayickv, w13 ﬁﬁFE-EJ@?WtE}%T%b“HH%h\LC&O 722 & T, XOHMBICEREERIEZRING 2 2 LA n]EE
Tolk.

AFETIE, FBIUKKBAUFICB T 2 HEE GILROMILATET & 2 FNAREFICDOWTHNA LD D, b DR
Rz HARMC I % Z DDA R L— b RGOS RICEH & & Cikind 5.

2. GBI 2ERSIUELROMILGER

HAME R, LEGTTIE, #2370 2 TERMICHI % 120 fLH4A Lk 13 HEMICET % 8 DDOHE b AR L
MOER a7 X0EEN, TN ZTNREBKLKEKOEREZ(LZ/RL TS (Nakagawa et al., 2009; Akiba et al.,
2014).

3. UT13 B3

20134 7 AIC, WEBFEREAVERS 21 EAam ML fiED, Bk~ 7 iz BRI 7BV TRERE SN
TWBHAINA RL—hU Y REBRICEOWTEGENGEZ, CAR A7 I7—ICEONA RL—F TR ENS 6-8m
MEOED SN, WDOHDBLRAZINA RL—h & 13D YR b a7 DRI E Nz, Zh 5 OHERIH 53
bk & U TERZRNARERRE 21TV, a7 OHERDEE Z e gt L g 2 C e THEE L7z, 51, &R
TIZE RN LRI ERE R D S BRI AT OMGR & 179 .
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— DI TICBNT, K 3~4 JFERTH SEEISH I TOHERYIAY 15 em/kyrD—E OHERHE THERE L T\ %
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— PC1311T I HuiiifE D Epistominella pulchelleD;3i e > RAFIRRED B MR D PEHIN T 77 FER 5 _LEB X TR
chny)gh% ZFO—T, REREDBVIERMEZENELEEN, FROBEIBMENMEELTWVWS EHEINS.
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Deposition process based on foraminiferal stratigraphy
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BHEE BRI IE, A 2 NA RL— IDRTES 2 g | T R 2 WS EE0NH 0, THER
WKIER T RRRy V=IO ENS. TNET NEEEE ) T EEER ) ZEEE0DLETOWRREZAREINT
Bo, NEEMEH) LT, R)IEHD (2009)idE 24 3.2 HHEMICHIT % 12 0ELHbAFEZZEEL, a7 wicBir 5 B
I A NTEEE 2 R U T2.20104E 1217 N7z [Marion Dufresne I X 2B Cid, [ HliEmR) OsAICAiET 50
BN T TR RN E N7z, B TR B OHERYI O BHEDIEMNIS, /NA R L— s DI TROMG M5
HEREMIDTHRIVAA TL BA[EEM B 0, AL LGB 2 IS, BETONA R L— b OEHICLE S HEEDERRRE 2B 5 hic
T 5 EREMICHZEZTT- .

IKEE 1224mD AHIE D S ERELE NT=AWFE 377 (MD179-3308; 77 1 30.9m) T, EEf b0 & O 4 DOEERA
WEEEN, Bt & 7 7 S DO0h D 1620cme 2700cmic i3 KEAERT v v THH L AJHEENEZ Z 5N TV 5. G1L
HoHTE, FE R DA FLHEED 2008{ART#4I1C 70 2 F THEIZITW, 28D h S IEEGLRERWH L TELRED
[AE & RHEETTV, A LR EHEM AR & S A LRI kD % J51HETITo T2,

IHTORER, KEZERF v v THHEE SN TV S a7 % 1620cmE 2700cmDfEHE THFLHIC & K X2 b h E
P ENT2.0cm™1620cm, 2700ci R D JEHEIEH 3 M OHER R IR Z L T\ &EZ 5N, Wil (2009)DF8E L7z HfLH
HEBLIU 72 EHEN R T & 72.0em™980cmd 2494 & HERE L T\ % —77,980cm™1620cmiC 1 [7] CAEAROHERBYI O# b3 L
X, EREREDYEE L TWAHEEY 7 0y 7B TE 2 EHHEEN R E T35 T Eh0h - 72.1620cm™2700cni £
10 FAERTRTZ OHERGRLERZH L CTE D, i MIDOEHEX D FAMNEN T &5 ORI 7 1y 7 & KERICEE) LT x
Tz EZSENS.

DX DITARMZEa 7 OHEREYID 980cmd& D MM Tl KM R HEREY) OB B0 HHEREN GRS Nz, 2D T LT
IKIARIEH (LGM) ICEEE 7oA R L— b D30 A A DEHNC A S IR A SN & BE L TO A AREMAV R I NS .

F—U— R EAEALLER, EEALER, AL, X221 R L— |, HERER
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