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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

WA B ALY A7) 2
MATSUMOTO, Ryo™* ; WILSON, Michae?

VIR ANA B L— MG, 2 A F U A EGRE T
IMeiji University-Gas Hydrate LaboratoryBritish Geological Survey

2004FELLRD—HOE R ka7 V) VB HARMEDNA RL— b T2 R HAF L=—0 FEITHLIRD A AN
A RL—FDPEBLTVWEZEEZIASMC LD, EAR AT ISOBAEEORFICKD., BENS 10 X— bVLIE
DA R L— b EEBRRT > v VI ODWTHHERRIZFIZH TRV, g, = 2octiEREIX, HAFL=—H
IR IV Ty TREEZIH ST Uz, T ORSEILEERFIC K 2BHETHEN,. TOFHEIZ. HAFLZ—HIC
WEARET 2005 30/8—t 2V FDHANA RL— "D FEHET BT L ZRET %, 2013FDE ., BRI A F1 AHE
AT & OIEFE AR 2 90 L BGS DRIYE U 7z i E MU R E 1y 7 KU 2 2 LR ONA RL— s oV
R I A L. /A RL— b LREBH 2 ST EWHEREY) & 7T A % GRS D WOHEREYI DNRAE 9 % Hig 2 1) 5 OVEE
32 A— N )IVETIREIT % C LI Uiz, EIDORT#ZICE T 21 RL— bORfREAR LI H ADENEK a7
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L—IWEBELUTEET A EZHHL TS LS ThH B,

F—T—F: HANA RL— b, HARE NA FL—F TV R, AAFL=Z— 0y 7 RY)L2
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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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).
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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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