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Overview of well logging operations at the 1st offshore methane hydrate production tes
in the eastern Nankai Trough
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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
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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).
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Methane Hydrate trapping system of the turbidite channel complex in Daini-Atsumi Knoll,
eastern Nankai Trough, Japan
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Relationship of permeability and particle breakage of experimental fault -Evaluation for
the methane-hydrate reservoir-
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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).
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Methane seepage and possibility of hydrate-bearing layers around Kuroshima Knoll, SW
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Hydrogen Isotope of hydrate -bound hydrocarbons at Lake Baikal
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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
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Sedimentary environments and pore properties of subseafloor sediments in the easte
margin of Japan Sea
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Isotopic and microbial compositions of carbonate nodules from sea bottom sediments i
the Japan Sea
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TRELEBAK > TV &BRT, /Va—VOEAE LT L—TZAM—=VHNDOZERICIZT T TF A FOst
PEEIC KB AV AR ONS, Tz, BREYIHDESELUIZBOHEMHERI N,

J Y a—)VORNIKIIEIZS A 72 RUVERWTRE LT T IV ERE E UTiTo T2, BSEHTHRES N

cabBloHIci, REFRNALLOZE LOAREESEDMREI NS, RIS, /Y a—)VOREFETRERNMALIZELS, 2
@%£¢%$®% YT L IR AEADEED NI, OIS OMIE+12/3— 3 )VICET %, T OEZEIIHT 2 ME—0
AT O A X ERTH O, TNTEUTZRNMELLD @O ZBBILRZEDN /Y 2 — VLD RBEICE D AE N
7eDTHA5, —7, LER - D /Y 2 — VI FENAAROEER S DM L, [EId?2457260 85— 2 )L KU,
chiz, ﬁ“nu%w%hof&/tﬁQFﬁb//l—WKmbﬂimﬁu&% k9 %,

MBI OO 1 50RCT7T o Tl s AT T, MBS TP E NIz, A X VEREE A 2V RERHIIRHTE &
Molze TD /Y a—)VISEBYIOMEEE CICEE U2 RBIERTE LD LEZI BN S,

F—T—F: HANA FL— b, R/ 2 2 —)b, LoE RN, 4
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Microstratigraphic studies using UT13 piston cores around methane seep areas, easte
margin of the Japan Sea

RIFWIGE 1 5 e feokes™ 2 5 RROE SCHIE S 383% F5lf * AR R RAJI| PUER S
Ol, Takeshi* ; ISHIHAMA, Saekd ; AKIBA, Fumio® ; NUMANAMI, Hideki * ; MATSUMOTO, Ryd' ; HASEGAWA, Shird

LEHVR R « WFZR NI RIS AR, 2 pP ) RN A dn D SR HIER A, 3 R S = 50K, 4 BRIRIBURE, © HEAR K
IMeiji University, OSRI,?Kanagawa Prefectual Museum of Natural Histoi®jatom Minilab Akiba, Co. Ltd..*Tokyo Kasei
University,’ Kumamoto University

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 .

—1. HBRO-[BIE b S 7B 2 HEERE

— DI TICBNT, K 3~4 JFERTH SEEISH I TOHERYIAY 15 em/kyrD—E OHERHE THERE L T\ %

— PC1302:3 FlVKEA~IKEH O HEREYI DI E N T D, RO HERGEE DY L.

— a7 H FBICA Z 2 NA RL— MHVEHT % PC1309&fthdD 1 71 LE N EIGHERDEREAE <, i (HIRD EHELD
HAMREMED E. AR NA R L— b _EEROHEREYNIR 4 HERT EHEE SN 5S.

3—-2. F%D &t 77 TROSNHILBRBF DO

— VW HCTF=EZFERED, BEFST7DO5a7DH B 3ATICENT, REOKIAREOHEREYINRINL TV,

— 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.

T O LIHEREMI O RIEBISIE, X2 2NA B L— s ORI S FEREO U b O7K-OHEREY O LRGSR £

ERBLTVWSHE LNV,

ARWZHEIIA (BBERY) FHFEIC X D RS Nz, ARSEAEIED, HiERRE — R OBEMRICEH N LT

F—T— R HARWHGRR, X 221 R L— b, LG E T, 2OERRALL, HERDHE, HEiE

Keywords: the eastern margin of the Japan Sea, methane hydrate, microbiostratigraphy, stable isotope, sedimentation rate, exti
species
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Deposition process based on foraminiferal stratigraphy

Rl (5T
UMEZAKI, Yosuke'*

UK R R)

LGraduate School of Science and Tecnology Kumamoto University

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
Keywords: benthic foraminifera, planktonic foraminifera, foraminiferal number, methane hydrate, Deposition process
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