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7 years of NanTroSEIZE: Achievements and Lessons Learned
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Ultra-deep riser drilling into the Nankai accretionary prism: Preliminary results of IODP
Expedition 348
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The Nankai Trough Seismogenic Zone Experiment (NanTroSEIZE) is a multi-disciplinary scientific project designed to in-
vestigate fault mechanics and seismogenesis along subduction megathrusts through seismic imaging, direct sampling, in si
measurements, and long-term monitoring in conjunction with laboratory and numerical modeling studies. As part of the NanTro-
SEIZE program, International Ocean Discovery Program (IODP) Expedition 348 started on 13 September 2013 and was corr
pleted on 29 January 2014. During Expedition 348, the drilling veS&&yu advanced the ultra-deep riser hole at Site C0002,
located 80 km offshore from the Kii Peninsula, from a depth of 860 meters below sea floor (mbsf) to 3058.5 mbsf, the world
record for the deepest scientific ocean drilling, and cased it for future access. The drilling operation successfully obtained dat
on formation physical properties from logging while drilling (LWD) tools, as well as from lithological analyses of cuttings and
core from the interior of the active accretionary prism at the Nankai Trough. IODP Site C0002 is the currently only borehole
to access the deep interior of an active convergent margin. We will present preliminary scientific results as well as key aspect
of riser-drilling operations, including two sidetrack borehole drilling operations conducted in this never-before accessed tectonic
environment.
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Costa-Rica Seismogenesis Program (CRISP) to understand characteristic magnitude
subduction earthquake
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Variations in earthquake magnitude and recurrence intervals of fault behavior are best understood in the context of regione
tectonics. Convergent margins may be divided into two end-member types termed erosive and accretionary plate boundaries (e
von Huene and Scholl, 1991; Clift and Vannucchi, 2004). These margins may differ greatly in lithology, physical properties and
hydrology. The Nankai accretionary margin has a 1300-year historical earthquake record with a recurrence interval of 100-15
years (Ando, 1975). Great earthquakes at Nankai are typically tsunamigenic and include the 1944 Tonankai (Mw=8.1) and 194
Nankaido (Mw=8.1) earthquakes (Kanamori, 1977). In contrast, the Middle America trench offshore Costa Rica events of M=7.6
reoccur on average of every 40 years. The CRISP drilling area is offshore Costa Rica just northwest of the Osa Peninsula. Cor
parisons between these margins may produce insights into mechanisms that influence characteristic magnitudes and recurre
intervals of subduction earthquakes.

The IODP Costa-Rica Seismogenesis Program (CRISP) has carried out the first step toward the deep riser drilling by chal
acterizing the shallow lithologic, hydrologic, stress, and thermal state at offshore Osa Peninsula (Vannucchi et al., 2011; Harri:
et al., 2013). CRISP drilling reveals that the shallow basement of upper plate crust is forearc basin material consisting of lithic
sedimentary units with terrigenous sediment accumulated at a high rate. A large sediment flux to the forearc may have originate
from the uplifted back-arc Talamanca Cordillera due to Cocos-Ridge subduction (Lonsdale and Klitgord, 1978; van Andel et al.,
1971). Both the Nankai and the CRISP drilling areas are characterized by the subduction of young oceanic crust with high hee
flow and active fluid flow (Spinelli and Wang, 2008; Spinelli and Harris, 2011; Harris et al., 2010). The Nankai and Costa Rica
margins are ideal ares to better understand the relation between the earthquake magnitudes and other subduction zone factor:

Keywords: Large subduction earthquake, seismogenic fault, accretion and erosive margin
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Estimation of the past bottom-ocean environment of 2Ma based on the benthic foraminifel
stratigraphy: IODP Exp. 344
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Limits and Habitability of the Deep Subseafloor Biosphere: New Insights from IODP Ex-
peditions 329 and 337
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LGeomicrobiology Group, Kochi Institute for Core Sample Research, JAMSTIBDP Expedition 329 and 337 Scientists

In the past decade, the Integrated Ocean Drilling Program (IODP) has offered unique opportunities to explore how life persist:
and evolves in ecosystems of the Earth interior. There are very few natural environments on surface of the Earth where life i
absent; however, the limits to life are expected in the subsurface world. Processes that mediate genetic and functional evolutiol
of the deep subseafloor life may be very different to those in the Earth surface ecosystems. Previous studies of subseafloor se
mentary habitats demonstrated that activity of microbial communities is generally extremely low, mainly because of the limit of
nutrient and energy supply. Nevertheless, microbial activity plays important ecological roles in biogeochemical element cycles
over geological timescale.

In 2010, during Expedition 329, we explored limits and habitability of life in deep-sea sediments and basalts in the South
Pacific Gyre, the largest oceanic province where surface chlorophyll concentrations and primary productivity in the gyre are
lower than any other regions of the world ocean. In 2012, during Expedition 337, we also explored the deep subseafloor coalbe
biosphere off the Shimokita Peninsula of Japan. Using riser system @HHigu, we successfully drilled, cored and logged
down to the depth of 2,466 meters below the seafloor.

The IODP Expeditions 329 and 337 represent aerobic and anaerobic subseafloor microbial ecosystems on our planet, resp
tively, both of which realms have never been explored by previous scientific drilling; therefore, these provide unprecedentec
opportunities to address the issue of limits and habitability in the deep subseafloor biosphere. A variety of geophysical and gec
chemical properties, such as temperature, pH, pressure, salinity, porosity, and availability of nutrient and energy are conceivab
to constrain biomass and activity of deep life and extent of the subseafloor biosphere. These are systematically investigated |
international and multidisciplinary teams of the Expedition 329 and 337 scientists.
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Geophysical logging at the Shimokita IODP Expedition 337
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History of the Mediterranean Sea based on drilled core samples
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Mediterranean Sea has experienced an extreme event called Messinian Salinity Crisis (MSC) that represents a formation
gigantic evaporite deposits in deep basins. Although theis event has long been studied, a fundamental question whether tl
Mediterranean Sea was desiccated or not, still remains unsolved. In this presentation we review the recent achievements of t
MSC. To understand hydrological conditions of the Mediterranean Sea during the Miocene-Pliocene, we report a series of O
isotopic record of marine sediment cores from four deep-sea drilling sites in the Balearic Basin, the Tyrrhenian Sea, the lonial
Basin and the Florence Rise, in comparison with the coeval sediments in North Atlantic. Osmium isotopic ratios of the pre-
Messinian sediments in the western Mediterranean basin are almost identical to that of the coeval ocean water. In contrast, tl
pre-Messinian sediments in the eastern Mediterranean basin have significantly@s#3°Os values. This suggests that Os in
the eastern Mediterranean was not fully mixed with western Mediterranean and North Atlantic, and that the basin isolation ha:
already started much earlier than the MSC. The less radiogenic Os would have been supplied to the eastern Mediterranean
selective weathering of ultramafic rocks cropping out in the drainage areas, which contains high amount of non-radiogenic Os
The isotopic compositions of Os in gypsum and halite samples are significantly lower in eastern Mediterranean basins, compare
with those of gypsum samples from the western Mediterranean basin, supporting the idea that limited exchange of seawat
between eastern and western basins sustained also during the MSC. In all sites Pliocene sediments show more radiogenic
isotopic ratios, which are close to the coeval oceanic values, indicating that Os started mixing with global seawater again.
Keywords: Mediterranean Sea, Messinian Salinity Crisis, osmium isotope
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Exp. 325 Great Barrier Reef Environmental Changes

L gl
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The Great Barrier Reef is the largest coral reef in the world and a world heritage site. Integrated Ocean Drilling Program
(IODP) Expedition 325 drilled fossil corals and obtained 225m of core materials from 42 to 167 m below sea-level. The site is
suited for reconstructing paleo climate data because: 1) reconstructed sea-level data is relatively immune from isostatic effe
since it is located at site far from former ice covered regions (far-field), 2) it locates in or near the Indo Pacific Warm Pool (IPWP)
where paleo sea surface temperature (SST) data will constrain climate model strongly, and 3) the growth history of the reef sinc
the LGM is to unlock a key factors for reef system response against environmental changes. Both sea level and climate da
have been reconstructed by the science party and they provides new insights of the climate system. In this presentation, | w
overview and introduce some key findings of IODP 325 GBR environmental changes (Yokoyama et al., 2011)

Reference: Yokoyama, Y. et al. (2011) "IODP Expedition 325: Great Barrier Reefs Reveals Past Sea-Level, Climate anc
Environmental Changes Since the Last Ice Age” Scientific Drilling, 12, 32-45.

ST — WIS, KR, ROKIIR Y, Wi 2K, > d, T L— kY 7Y =7
Keywords: Sea level change, Glacier, Last Glacial Maximum, Sea Surface Temperature, Coral, The Great Barrier Reef
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Determination of hydrocarbon gas in drilling mud and cores during Expedition 348 at the

Nankai Trough, Japan
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The recent International Ocean Discovery Program (IODP) Nankai Trough Seismogenic Zone Experiment (NanTroSEIZE)
Expedition 348 at Site C0002 drilled and cored successfully up to 3058.5 mbsf. During drilling and coring, hydrocarbon and
other inorganic gas concentrations were monitored on board. Here, we will report the distribution and origin of the hydrocarbor
gas in Holes CO002N (838 to 2330 mbsf) and CO002P (1954 to 3058 mbsf).

Methane, ethane, and propane concentrations in the headspace gas were measured by Geoservices and by using the scier
drilling mud gas monitoring system onboard D/V Chikyu. Total gas concentrations were dominated by methane, with the highes
concentrations of up to 8% at around 1305 mbsf. Downhole gas concentrations steadily decreased<®@abesthane and
propane were only present in minor concentrations, and higher homologues (i.e. n-butane, i-butane, n-pentane, i-pentane) stay
typically below 0.01 %. Below 2200 mbsf, ethane and propane increase steadily with depth. Bernard diagram (i.e. Bernarc
parameter vs. 'dCq 4, Bernard et al., 1978) indicates that the gas in Hole CO002NP was gradually changed from biogenic to
thermogenic with increasing depth.

Headspace gas samples from cores in Hole CO002P (2160-2220 mbsf) were all dominated by methane, with up to 2345
ppm. Methane concentration in the headspace gas samples was higher than the drilling mud gas samples at the same inter
This underestimation of methane in the drilling mud is due to the influence of drilling parameter (e.g. rate of penetration), mud
properties (e.g. mud weight) and degassing efficiency.

F—7— R IODP, Expedition 348, Nantrosize, hydrocarbon
Keywords: I0DP, Expedition 348, Nantrosize, hydrocarbon
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New approach for subsurface methanogenesis
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KANEKO, Masanort* ; TAKANO, Yoshinori' ; OHKOUCHI, Naohikd

VHSIATBOGEN  HEENTZERE RS
LJAMSTEC

Quantitative understanding of microbially mediated methanogenesis is important in biogeochemistry for many reasons; Firstly
methanogenesis plays an important role in the carbon cycle on the Earth mediating a terminal process of organic matter degr
dation and a major metabolic process in anoxic sediments. Secondly, methane produced by methanogens results in methe
hydrate formation which is a potential energy resource, while methane released to the atmosphere acts as a greenhouse ¢
Thirdly, since methanogens are primitive organisms, clarification of their distribution and environmental factors controlling their
activity provides better understanding of subsurface biosphere and environmental constraints for early life.

Although quantitative understanding of distribution and activity of methanogens is requisite for better understanding of
methane biogeochemistry, available techniques are restricted to address this issue. Particularly, it is difficult to quantitativel
detect a signal of modern methanogenesis from deep marine sediment cores where methanogenic activity is low and compl
mixture of organic matter is accumulated during a geologic time scale. However, if function-specific compound directly involved
in the methanogenic reaction can be quantified, we would be able to extract information about distribution and activities of
methanogens in the marine sediments.

Recently we developed analysis of coenzyme F430. Since F430 catalyzes a terminal step of methanogenesis and possesse
all methanogens, it should be a good biomarker for methanogenesis. High sensitive detection of F430 by LC-MS/MS (sub-femtt
mol level) allows to detect F430 in marine sediment. We will present the developed methodology and application to sedimen
core samples.

Keywords: coenzyme F430, methanogenesis, LC-MS/MS, marine sediment
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Lake drilling in Japan: Biwa and Suigetsu
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k& UCERDOIEUEN RIS IFEETH B IntCal DEHT (IntCalld DOIERIC FEAREI R LickoT, 8 BAA
SG06a 7 DFHIXFEMRIMNEEONREICE EX 5T, ZHGETIEICK % SR EMREED KURIE T2 OIS IHAYEREY O &
FEMEDET IV —A x> T W05,

TDOXIIC, FEEW E/KAMOIEE]E ICDP & DBIRIC DN T O Bl LIZIHIEIC IR > Ty, LA L, SO
FER A RIOE & CRT S ENEEN, ZTOHIDIZHIC ICDP NOHEHIGIEOIEREMGTTNEREICE > -
EWVWA D, BARMICIE, FIEEMOMIEH) S 250mE TORLEICOWT, EEOHEEIFL, 5037 FEIC X b 5E
RIEEC I a U RBAETENRETH S, ORI A5 TTERDORRZT DT —h A 725 L, VUKREZS
LIK A & NBED LK Z R DEEEI ORLER O LE EMAIC K D, WY V7 OKUREINCEE T % 2 < OFTRIR Z 42
T2 THA9, Frc, JLHHIEBOME OkE90mEL F) TIIXFHREOHERRE (1.1721.4 miky 7Z& SHEREYIDFEAES
BATREMED K, EREE DERIEA T O ERSRMEI KO T 7 h =7 RIS 2152155 12 OICEE W O RFT T O
HICEkER S 5 C EhEEN S,

F—U— R EEERE LR, SE e, EEW, KA
Keywords: ICDP, Lake drilling, Lake Biwa, Lake Suigetsu
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WIS 100 1E ED K S IR 2L L TV 2
How the stress state changes with time in and aroud faults

ANy N
OMURA, Kentard*

! BRI 2 E AT
INIED

Wi HHERIC & & W, FLNEHINC X B FEMEHIEIC X > T, HEOREICEEM L2 EELYHETH S0 HR
HH5NTWVS (Ikedaetal., 1996alkeda et al., 1996k Ikeda et al., 2001; Tsukahara et. al., 20QUsifth, 2004;  Yamashita
et al., 2004; Hickman and Zoback, 2004; Lin et al., 2007; Yabe et al., 2010; Yamashita et al., 2010; Yabe and Omura, 2011
Kuwahara et al., 2012; Ito et al., 2013; Lin et al., 2D13—EHIEDO B > W@ T, WiEmomENEE L, Wgc/Em
TBIIIHERL, HE, HENECD, L0SHIEY A 7))V, WiEIEOIGIIRED, HEREZED X S IC2t
T 5O, FEROMEBEZFRHT 2-O0EELERTHS. LHirL, HMEOHNKAMNENC LHhD 5D, WET
BEDISSIRBEE D A L 2 GRS 5 C LIdWEE VWb b, F2 T, TNET, EIKENICE B FEMERRG
JIET, WiEafEDI 1A ORFHZ LI B 261288 L, FLNGHIZR R Z BV TREDIR LEMT 5 2 &Iic kD,
Wi 350 2 e ) DRFIZ L 2 MGES 2 C & 24258 5.

CNE COFRMESITHIE DT, HEREEZOREICIE, 1995F L IRFEHHIEOW SWiE, 19994 H1E%EE
HEDF =)V TWikE, 201 14EE 5 AR R R O P /e GlEEif ) oflhd 5. HERONERITIE,
HUEFABEHEEARTIC X 2 EHRFMBIC K O, HEBFRERD 1 2HZ, HEDOE> TW3 L TRINS KA - s
KRR & ISEWT R AR ORI D . iz, HEEZOBGRELD R 2 EEOWIE OMIE SR 21X
’Cﬁf"ﬂ’”thbt?ﬂ& UTC, HESWE, <FWrE, Bk s, RIS HENE, TRIFMEOfNH 5. X5

Wi SIS EEEEDEEN S A, SLLOYTEZFIA LT, BUSHT, FHHZBNTEHEORLUIEL, R bEEE:
(EUEL?’J’JJ%%%) FThorHd b, HHEEED S, HEBICWZZET, IHEEMLTWS T EHRBENS. L

L, B & BICEDXIICEILT 2Dh, EMRNICELT 2Dh, The HHEEKRGZV UHEE I SGHICE LT
BOM, IZDOVTIFIE->X D LAV, WELECENTE, MEBOFRMBNIEFEICENWCEEEEBLTE, DAL
&, FUCHIET, RMZBOTERORUSHIET S &N, REOHET—XICk3 EEZLNS.

Hickman, S., and M. Zoback, 2004, Geophys. Res. Lett., 31, L15S12, 0i:10.1029/2004GL020043

Ikeda,R, K.Omura and Y.lio,.H. Tsukahara, 1996a, Proc. Vllith Int'l. Symp. on the Observation of the Continental Crust
through Drilling, 30-35.

Ikeda,R., Y.lio and K.Omura, Y.Tanaka, 1996b, Proc. VIllith Int'l. Symp. on the Observation of the Continental Crust through
Drilling, 393-398.

Ikeda, R., Y. lio and K. Omura, 2001, The Island arc Special Issue. 10, Issue 3/4, 252-260.

Kuwahara, Yasuto, Tsutomu Kiguchi, Xinglin Lei, Shengli Ma, Xueze Wen, and Shunyun Chen, 2012, Earth, Planets and
Space, 64, 13-25.

Lin, W,, E.-C. Yeh, H. Ito, J.-H. Hung, T. Hirono, W. Soh, K.-F. Ma, M. Kinoshita, C.-Y. Wang, and S.-R. Song, 2007, Geo-
phys. Res. Lett., 34, L16307, doi:10.1029/2007GL030515.

Lin, Weiren, Marianne Conin, J. Casey Moore, Frederick M. Chester, Yasuyuki Nakamura, James J. Mori, Louise Anderson.
Emily E. Brodsky, Nobuhisa Eguchi, and and Expedition 343 Scientists, 2013, Science, 339, 687-690.
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Tsukahara, H., Ikeda, R. and Yamamoto, K., 2001, Island Arc, 10, 261-265.

Yabe, Yasuo, Kiyohiko Yamamoto, Namiko Sato, and Kentaro Omura, 2010, Earth Planets Space, 62, 257-268.

Yabe, Yasuo and Kentaro Omura, 2011, Island Arc, 20, 160-173.

Yamashita, Furoshi, Eiichi Fukuyama and Kentaro Omura, 2004, Science, 306, 261-263.
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F—— RS, WiE, BOLERE, KIERRE, R7 R—L T LA 2 7 b, SLNGHI
Keywords: stress, fault, in-situ measurement, hydraulic fracture, borehole breakout, downhole measurement
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OET )b > THIEHIEHIC X > TS DI 7R - 7o IR O YR b 22 15
Physicochemical process during earthquake slip: An example from the TCDP

JEE P
HIRONO, Tetsuré*

URBORS: BEEAWTERE T HER R 22 e

!Department of Earth and Space Science, Graduate School of Science, Osaka University

Several fault-drilling projects have been conducted with the common aim of seeking direct access to zones of active faulting
and understanding the fundamental processes governing earthquakes and fault behavior, as well as the factors that control th
natural variability. Here, we review recent scientific drilling project on the the Chelungpu Fault which slipped during the 1999
Taiwan Chi-Chi earthquake. One of the main findings of fault-drilling research is a better understanding of the physicochemical
processes of the primary slip zone during an earthquake, which is closely related to the mechanism of dynamic fault weakening. |
the case of the Chelungpu fault, integrated research with borehole experiments, core sample analyses, and numerical simulatic
were performed, and the results indicate that thermal pressurization occurred during the 1999 earthquake, explain ing the peculi
seismic behavior during the earthquake. Such fault-drilling project related to active fault certainly improve our knowledge and
understanding of earthquakes.

F—T— R R LI, 1S
Keywords: Onland fault drilling, Active fault
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—a— D=5V R, 751 V@R (DFDP) DR
Deep Fault Drilling Project, Alpine Fault, New Zealand

I A4 T ; Sutherland Rupett; Tonwend Joh#; Toy Virgnia®
SHIGEMATSU, Norid* ; SUTHERLAND, Rupert ; TONWEND, Johd ; TOY, Virginia*

L e SRR SIS TR T - HIZERFZY 1 > % —, 2GNS Science New Zealand X7 RV 7 K7 2V Y bV 4 AR T K
o

%

! Active Fault and Earthquake Research Center, A¥/&NS Science New Zealantlictoria University of WellingtonUniversity
of Otago

TISA VWEIZEE 460 kmPL |, “FHERMZENDEE 25 mmARIC R SEEINANE TH O, TETEBIRIRR Boprih
BIRHAZZ T % EHUESRSARIEE. RSN 17174 TH O, 1 3304ERIFE T M8 LLEDHIFED 50 4E7¢E R
I 30 WIEE L SN T3 (Berryman et al., 2013) 7 )L+ Vi@ (DFDP) D HMIE, HEFRA e & KRt
T BUT ZENEHDOBRDT=DIC, T IVSA Vi DG 2 YE ORI, HERICHT 2 5&4E00E, £ LT
O EZENTZ L THS.

coOTaY s MCHBWTIE 2011412787 1 MiEH] (DFDP-1)57h N T\ 5. DFDP-LICHBWTIX, 2 DD
HIL, Mg e BIIEEEOREM TN TV, IR E L TROT EHHLMMTZ oz, Wi S X A— —
Y OBEFUCIR o TEKED/NS WA EDEK. 28, WEOYENMEEICEEr 52, MEREY A 7 I)VDikkh
TZEEL TV AN D 5. JEHITREE 128 mICHIF 2 Wifg2 £7- X, 0.53 MPaDRIKHEDAENR LN, TDEIFXKD
O TR E D KREL BBAHEMENH . HiRAAIZ 63+ 2°C/km THS. i D HZEHAZNEYIEOYHEIIEE
WBIERSRTH D, JLisTmcmh > THIEMNERE L2 L 2RET 5.

BitE, XIHEHETdH % DFDP-270° 20144EIC it 2 Bilh 3 2 e CTh 5. HEMHIRHEEIX 1.3kmTH D, HAEICK
D 15KkmETHAEENEE H 5. TOFHEICK D, EIH S AR OMEEN A ZS 0, BN 2R 2@ Uk
BN EDELIIIER L TEZONPHLEMCEINS Z EHNAFEEINS.

F—T— R WA, 772 S b, tEERE AR, M- T
Keywords: Fault zone drilling, the Alpine Fault, Earthquake processes, Brittle and ductile processes
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IODP Expedition 3467 27 & > A — > O E
An Overview of IODP Expedition 346: Asian Monsoon

Z M &5 ' ; Murray Richard W2 ; Zarikian Carlos AlvareZ; Expedition 346 Scientists
TADA, Ryu;ji'* ; MURRAY, Richard W? ; ZARIKIAN, Carlos alvare? ; EXPEDITION 346, Scientists

R R AR 22 R B398, 2Earth and Environment, Boston Universitfiexas A&M University, lODP
!Graduate School of Science, the Univerity of Toky&arth and Environment, Boston Universififfexas A&M University,
4loDP

Alaska on August 2nd, sailed all the way to the Japan Sea/East Sea (JS/ES), drilled 7 sites in the JS/ES and 2 sites in the nor
ern East China Sea (ECS), and ended her cruise at Pusan, Korea on September 28th. During six weeks of drilling, we recover
6135.3 m of core, with an average recovery of 101%, which is a record of IODP. The expedition was originally aimed to test
the hypothesis that Plio-Pleistocene uplift of Himalaya and Tibetan Plateau (HTP) and/or emergence and growth of the norther
hemisphere ice sheets and consequent establishment of the two discrete modes of westerly jet (WJ) circulation is the cause
the millennial-scale variability of the East Asian summer monsoon (EASM) and amplification of the Dansgaard-Oeschger cy-
cles (DOC). The expedition is also aimed to test the hypothesis that surface and deep water conditions of the JS/ES has be
controlled by the nature and strength of the water influx through the Tsushima Strait which are strongly influenced by EASM
precipitation, eustatic sea level changes, and EAWM cooling.

In order to explore the linkage between WJ circulation and EASM precipitation, it is critical to obtain high-resolution, contin-
uous sedimentary records that preserve proxies of both WJ and EASM. In this respect, the JS/ES is ideal because its hemipela
sediments contain significant amount of the eolian dust transported from East Asia by the WJ, and alternations of dark and ligt
layers that characterize Quaternary sediments of the sea record variations of EASM precipitation over South China (Tada et a
1999). Sites are also arranged along the north-south transect to monitor the behavior of the WJ. The sites are arranged to me
the depth transect to monitor the behavior of deep water through changes in calcium carbonate compensation depth and bottc
water oxygenation level. Northern East China Sea is ideal to monitor changes in EASM precipitation because its surface wate
salinity and temperature during summer is significantly influenced by the discharge of the Yangtze River whose drainage are
covers the majority of the South China where EASM precipitation is most intense (Kubota et al., 2010).

Because of recent advances in drilling technology and newly developed analytical tools, we were able to collect and examin
sediment records that were impossible to acquire even a few years ago. The newly engineered half piston core system (called t
half APC) enabled us to recover the deepest piston core in DSDP/ODP/IODP history (490.4 m in Hole U1427A). That achieve-
ment was also the deepest continuously recovered piston cored sequence, initiated at the mudline and penetrating to the "50C
depth solely by piston coring. These technological advances delivered a series of new surprises. Examples are pristine dark?lig
laminae from "12 Ma sediment recovered by piston core from 410 m core depth below seafloor, Method A [CSF-A] at Site U1425
and from 210 m CSF-A at Site U1430.

Through this expedition, we collected the geological evidence necessary to test the hypotheses described above through drillir
in the JS/ES and northern part of the ECS, and are trying to 1) specify the onset timing of orbital and millennial-scale variability
of EASM, EAWM and WJ and reconstruct their evolution process and spatial variation patterns, and 2) reconstruct orbital anc
millennial-scale paleoceanographic changes in the JS/ES to clarify the linkage between the paleoceanography of the JS/ES &
EASM, EAWM and/or sea level. Comparison of the obtained results with the uplift history of HTP and/or ice volume changes
will enable us to test the hypotheses.

F—1"7— R: IODP, Expedition 346 Az, H F i, X AN—R—F 2 a =Y AT, "7 ITE A=Y
Keywords: I0ODP, Expedition 346, Japan Sea/East Sea, East China Sea, Dansgaard-Oeschger Cycle, East Asian Monsoon
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Sediment cores recovered from the Sea of Japan/East Sea during IODP Expedition 34
and preliminary result of foraminifer
Sediment cores recovered from the Sea of Japan/East Sea during IODP Expedition 34
and preliminary result of foraminifer

PN $ht = ; 21 B34 2 ; Murray Richard W ; Alvarez-Zarikian Carlos A. ; Expedition 346 Scientists
SAGAWA, Takuyd* ; TADA, Ryuji? ; MURRAY, Richard W? ; ALVAREZ-ZARIKIAN, Carlos A.* ; EXPEDITION 346,
Scientist§

L IUNREER AR A e BREEE R EET Y, 2 AU AB R S RHIER R R A ¥, SEarth & Environment,
Boston University, USA?Integrated Ocean Discovery Program, Texas A&M Universi@DP Expedition 346

IDepartment of Earth and Planetary Sciences, Faculty of Sciences, Kyushu Univ@sjtgrtment of Earth and Planetary Sci-
ence, Graduate School of Science, The Univeristy of Tokigasth & Environment, Boston University, USAntegrated Ocean
Discovery Program, Texas A&M UniversitylODP Expedition 346

Integrated Ocean Drilling Program (IODP) Expedition 346 (29 July?27 September 2013) recovered 6135.3 m of core from
seven sites in the Sea of Japan/East Sea and two adjacent sites in the East China Sea. One of the objectives of this expedit
is to explore the orbital- and millennial-scale variation and evolution of the East Asian monsoon and its impact on the paleo-
ceanography in the Sea of Japan/East Sea. We recovered centimeter- to meter-scale alternation of dark and light layers in t
Pleistocene sediments that could be correlated across the six sites in latitudinal and depth transects of the Sea of Japan/East
(U1422?U1426 and U1430), suggesting that the Sea of Japan/East Sea responded as a single system to climatic and/or oces
graphic perturbations. Sediments of shallower sites (U1426: 903 mbsl and U1427: 330 mbsl) contain well preserved calcareol
fossils and are expected to provide high-quality oxygen isotope stratigraphy that will be a key age controls for the entire region
In particular, high sedimentation rate ("36 cm/kyr) and a complete splice down to "400 m at Site U1427 make it possible to
produce centennial-scale continuous records in shallow water environments for the last “1.2 Ma. We conducted preliminary oxy
gen and carbon isotope analyses of benthic and planktonic foraminifera for core catchers from Site U1427A (87 samples). Th
oxygen isotope variations correspond to lithological change alternating low isotope values in darker clay-rich and high values ir
light biogenic component-rich sediment and therefore show similar variation to physical properties of the sediment, such as bull
density, magnetic susceptibility, natural gamma ray, and color reflectance. These results confirm high potential of this site fol
paleoceanographic investigation in orbital, millennial, and centennial timescales.

Expedition 346 Scientists:

Anderson, W., Bassetti, M-A., Brace, B., Clemens, S., Dickens, G., Dunlea, A., Gallagher, S., Giosan, L., Gurgel, M., Hender-
son, A., Holbourn A., Ikehara, K., Irino, T., Itaki, T., Karasuda, A., Kinsley, C., Kubota, Y., Lee, G-S., Lee, K-E., Lofi, J., Lopes,
C., Peterson, L., Saavedra-Pellitero, M., Singh, R., Sugisaki, S., Toucanne, S., Wan, S., Xuan, C., Zheng, H., and Ziegler, M.

Keywords: I0ODP, Expedition 346, Asian Monsoon, Sea of Japan/East Sea
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77T A EHEREYI D S PR JCKROKIR DT R LB EREEEIAE - IODP S 34187 5 A
F1VEHHEI DR o) B S _ .

Preliminary results from shipboard research during IODP Expedition 341 (Alaska Tec-
tonics, Climate and Sedimentation)

SR A U BAE D 2 AR ORSE S B BT ST A S AR 5D O iR 1EER 4 /NI FE1E T Expedition 341 Scientists
SUTO, Itsuki* ; ASAHI, Hirofumi? ; FUKUMURA, Akemi® ; KIOKA, Arata* ; KONNO, Susumd ; MATSUZAKI, Keniji® ;
NAKAMURA, Atsunori* ; OJIMA, Takanori ; EXPEDITION, 341 scientists

VYR ERPRART « BREPAVIZOR, 2 1K « AR, 3 dUE A RERT - BEARSERT, 4 UK AR AR « B R
WHFER}, ° JUNKEER AR « BERSERE, © SRAURY: « “AINEIRITTL ARt > 22—, T RURAR AR « Fris sl skl Aot
%k, 8(none)

INagoya Univ.,?Pusan National Univ3Hokkaido Univ.,*Univ. of Tokyo, °Kyushu Univ.,Tohoku Univ.,”Univ. of Tokyo,
8(none)

7T AABREIIE T L — S OMLHPABGINCH O, EFRIENEBRERKBOKMOFETEL AL N TV A I TH
5. dEILEEOKIMIC X D EIRE N2 aokE FHEREYNE, ERCOREIE 2 MG L, B - RIBER 2 R OMY) - B
TS0 by ORBEO TR AR S Th 2 EREOECR, GlhaE) BELAERL, 7T AABEOB M AR
TR TWS.

#9300 HAERGLARE, KR ARFEICIE KIIBZOKIRDITE R & 1B, F OHIERET > Z D% O LIRS 25 b8 < 5%
BREZTEREEZENTWS. —HT, JLEKKIKO—DTHB7 5 AHELGHNZ2ES VT 1 LI KKK
Ko THIHIE NIz FYrE g, PEB{OHERS « Bt - M AT LICF A EERZI T IChERICibE NS, Lk
Mo, 7T ANBERREOHEREYNE, VT ¢ LIIKKOBE R ZEHEIERL TWD ETHEINS. TNETIEDS
Nz EHEREYIERRNE, 7 5 A BRI OHERGEE DD THD - 12720, BEOKIHLEO L DICE F > Tz,
KREOKKDEE LB EERIRAH), 7 U TRERKEZHORRZ E A1 « S 2R SHEMCT 572
Dix L LK - BPKIAZAr — )V OZEE Z S 2 2RERYT— 2 DA E LTV RENS 5.

COXSEEEND, 20135 AN D 7 HIZfThb N7z IODPE 341 ki Cl&, 75 A im HEMERY 51 7 3
VB TR O GRS YIRS, D, 77 b=y ZICBE S N5 ES O T av 20Kk T ak X, Z
LTENS L DI TR RN A SURLE) & OBEM 27 2 HINT, BEflih 5B FOKIRORAES % CHREWHIMIC i
Hiptrbniz., BIfE, NS BELNIHEREYI a7 ZHWT, FE=/ICBT % )V T 1 L IIKIROFEER DA,
FER GO HERT Y O HERS D L OKIMRLERDfRIA, K2 & RSt D iRz O > b a—)Ld % 7 1t A ORI & &R
IRREIC X B BRI OB ORI L2 BN E L TN ED SN TV 5.

AFRETIE, FZTET MY T LITHBDICEHNIERSNEZWD, i BN ROMEZHNT 2. £9, &
PRHNC K D, RRETIEH S D EE L MEHEAEE R ERORE, MU IS FER E O R SN, E JT4ER
D, & U IKH—BPOKHIR T —)VOEEZ#Z 5T ENTES LGS NS HEYRRZRENTCET-C W h > T
W5, Kl TELNTZ < OHEREYIRURNZ, D CHEROGHERHHE 2508k LT, KM TORKDERED—DTH
HEEALD. IBIC, YHERESKMEBICK - T, 2 < OKMAHERY) (BiRA)E, Ice-rafted debris IRD 7% &) HE %
NTWVsCl, Ak - BEILEDRIC K > T, IKKEDFHZEICIS U T RBOMEREYMERE N TETWBT AL
HS M EE o Tz,

F iz, IR R O HEREY T DL AR ) B, AUHEIISRBBEHEREYIE S F O RES N THED
ETREINTWVED, Afiig T5 S NIRRT, ALRbaPhZah DEifNIcEEN TV, DT &l
X0, INFETILRFEEEEEIC B TS N R OB LR b A pE DD ia i o Te Tz edic, BEERNIA
LEZEFOEE T — 2 DENCAR R LTV & W) REA R TE 3 LA S NS, 51, KE - BDKEARr—)v
DU « e FEREAENE 2175 | Tt EERHEREYRUR Ol 2 IEMEICHEER 3 5 T O D H LR O I RN A LL
HAR 7, JCARCEREHFETE TRl CEGIMICE SN A RN H 5. T T TELN THEREFEERFINALLERER ) 7=,
HEMIbAEE R S E RO R EHARDE S LIc kD, KD FEMEERORERITI T ENTELTHA
I. 5, INSh SRS NI EhE I HEREYIRR B O i 2 S, 75 AHERRBICHET % T L— bk DILHA
FMTAE D L EENC B 52T B AR KK R DZH R 2B 50 L, IKIRIC K 0 HIJ# & N7zl EHERSY O e DI
MRAT®, ZTOWFERERNDOFE L BB OMRE 2T TETH .

F—"7—K: IODP Exp. 3417 5 A hiE, W b « Wit EREE, KR
Keywords: IODP Exp. 341, Gulf of Alaska, land/ocean paleoenvironment, Glacier
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IODP Exp. 3458R : #HFED 5 H1& TRIRIE AN W EEREUC i)
IODP Exp. 345: The first sample of primitive layered gabbros from fast-spreading lower
oceanic crust

BB 75 DY 1* s R v 2 e IS0 B BEE Y BT (S —BRB 3 0T 3Rk 2 IR 855 6 ; Python Marié ; Gillis
Kathryr’ ; Snow Jonathah; Shipboard Scientific Party IODP Expedition 345

ABE, Natsué* ; AKIZAWA, Norikatsu? ; HARIGANE, Yumiko® ; HOSHIDE, TakasHi ; MAEDA, Jinichiro® ; MACHI,
Sumiak? ; NOZAKA, Toshid® ; PYTHON, Mari€ ; GILLIS, Kathryn” ; SNOW, Jonathah; SHIPBOARD SCIENTIFIC
PARTY, lodp expedition 345

LoD WEPEREHFERREBR N TR 21 - X 7 A8, 2 IRKYE, 3 PESERUNFR A IIFET, 4 R AR A AR e 4 Y,
S JbHRERE, © M LR 2R R ESRRFARTERE, “University of Victoria, B.C. 8University of Houston?IODP, Texas A&M
University

'IFREE, JAMSTEC 2Department of Earth Sciences, Kanazawa UniverdiyST, “Akita University, °Hokkaido University,
60kayama Univesity, University of Victoria, B.C. 8University of Houston?|ODP, Texas A&M University

KERARHIR S 2 7 T ALY 2 — 3 Y BIC X MG EBGEEIREIETEE 345 XFZEhiEc B 5icBW0T, A
F 30 ZFEEMO TR RIGERALEE DN T ¢ — TS T WEE FESHROIRE 2170, R NEo R
ANWEDORIIC, HFELTHISDH T LTz,

AT, WET L — MEEZHSMCT 572010, HATERIGE OMNEDONAT ¢ — TR B THIEE N
Too LU T2 AN WAEGRIZEEMICREE « 7obr L7eis R, HECRHE, > PV TRAELTHB WA T< e, 2
DT IWEERME L T TEREREHRERE OISR ENT VS T EDHL M5 7z (Gillis et al., Nature,
2014, doi:10.1038/nature12738¥ 7z Z DIZANWE DRI & AL AHHROME N 5. FERD, e~ > ML
B FES TR E NI E~R < LGRS R T LIe= <R OO 7RG L THR T T EDIAS TS
Tzeo TOT EIF, BIRIFANWED DR E N TV S HEHR FEIC B O TIEREY VY OERSIERAMRRE TS T &
ZRLTW3,

AWRORRE, HIEREE DI K7 6 BILL 72 b 2 ifreif O s & 2GR Z I S T % ECIFRICE TR
HMAZE5Z2E8DTHO ., HHFEHTR2IARDILEHRZ NS T 0 &7z 53K (missingrock: 2 v > 7 -aw ) %
R U7zT & T, BRI OYIERIIGER « HIBR(LZZRITEEROMEHC & > TRAIRDIERMFS N E Uiz, BHICIEHIERN
HORAFIZA (FEH) ZHSMICL, FL— MEFUCEHT 2 HIESRDNTEE R & OFEHRSO A 5 = X LRI ED
BT eI NS,

F—T— R BRI AN, HEPE RIS, AT — 7, A, AT R P, S A
Keywords: layered gabbro, oceanic lower crust, Hess Deep, fast-spreading ridge, East Pacific Rise, primitive gabbro
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Results of Previous Drilling on Cretaceous Oceanic Plateaus and Future Outlook

B Bw] 15 ot IR 2
SANO, Takashi* ; NAKANISHI, Masac?

UERZRAEYIAE, 2 TEERY

INational Museum of Nature and Sciené€hiba University

B RS EHIBRDER TR DKITEENIC X DI ENTKEEATH O, BT T2AE L TFE A — MLV E Dk
5. BERBEOYIKRAETIVICBELTIE, Y MUVREI S FRLUTERZERE S IV—LICRERET % L0535
WEITHZM, TIV— L0z /RS IEN AP - HIBMEENT— 23 E 5N TwEy. Tofkd, TL—Fh
R FTOBETPTWVY Y MVOBERIE T IV ERBAOERGZ EDOET IV BIRESN TV S, MEEDNEEREE L LT,
Z  OERBEIFKEGRLIBICTER E NIz, KEV YV AT 27 DIEROZENDH D, TIV— LB OB E# L
TENBHIFENSG. WM TZERES PV Iy THERYYYVF—FA4R) &, KEUVVZAT7D
BN N2, Y MVIERZGRTVEWSHIELND S, O, HROBEKES TN TN TWS. R,
[P ARHE T 25 192 X fie & 35 S B GRHHR R 324 fiiild A4 > b > ¥y TilEH & o v Y F—ilEH O RS
HIZEHRE Lz, LT, EROMEHSEMESNTE T (AL, Fitton and Godard, 2004, Geol Soc Lond Spec Pub
229, 151-178; Tejadat al., 2004,J Geol Soc Lond Spec P29, 133-150; Sanet al., 2012,Geochem Geophys GeosyiB,
Q08010) LA L, TNF TOEKIFEDMEMEIDESIE 300mATGL# <, EREFEDEX TH S 30kmD 1%l i
7272<, TIV— LR OBHEIThbNTWIRW. D7, HRHETEEHDHETHS. BEREBEZEKR LIS T <D
BIKMGZIET B 7201iE, BERARD LEREEFAE L, 3000mEDHHIZHLEL T5. [HXw S5 & 3000m
ZH A ZRHIDEATICRIRETH D, SBROIHINHEG T N TV 5.

F—U— R BEREE, KEBEAKIX, 7V— L, <7< G
Keywords: oceanic plateau, large igneous province, plume, magma genesis
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dHI S - S ORKCE B KU Z DIGHD IODPIC K 3 it D&
Recent progress In paleo- and rock magnetism and its applications produced by IODP

Lyt (A2
YAMAZAKI, Toshitsugu'*

VOO RS E T
LAORI, University of Tokyo

Paleomagnetists have sailed most of the IODP expeditions, and greatly contributed to the achievement of the aims of individug
expeditions. At the beggining of the new phase of IODP, | will review progress in paleomagnetism and rock magnetism and theil
applications produced by IODP for the last about 10 years.

Results of the two IODP coring programs, one in the North Atlantic (Exp. 303/306) and the other in the east equatorial Pacific
(Exp. 320/321), greatly improved our understanding of the past geomagnetic field variations. High-resolution paleointensity
records during the Pleistocene with precise age control were obtained from North Atlantic drift sediments. These records lec
the establishment of the PISO-1500 paleointensity stack, which is now used as the standard curve for paleointensity-assist
chronostratigraphy. Detailed records of polarity reversals and excursions were also obtained. From the equatorial Pacific sec
ment cores, continuous Miocene to Eocene relative paleointensity records were obtained for the first time, although resolutio
is not high. Previously, continuous paleointensity records were available only for the last ca. 3 m.y. No discernible relation be-
tween paleointensity and polarity length was recognized, despite that a weak positive correlation was suggested previously. C
the other hand, volcanic rocks from seamounts (Exp. 330) and oceanic plateau (Exp. 324) were utilized for obtaining absolut
paleointensity in the Mesozoic.

Rock- and paleomagnetism was applied to resolve various geological and geophysical problems in IODP. First of all, paleo
magnetism contributed progress in the mantle dynamics; paleomagnetic inclinations revealed that the Louisville hotspot did nc
move in concert with the Hawaiian hotspot (Exp. 330), which is known to have shifted southward abobietseen about
80 and 50 Ma. Magnetic techniques such as the anisotropy of magnetic susceptibility were successfully utilized for studying
subduction zone dynamics (NanTroSEIZE, CRIPS). Rock magnetic techniques become widely used in paleoceanographic ar
paleoenvironmental applications. It was recently revealed using IODP cores that biogenic magnetite prevails in marine sedimen
(e.g., Exp. 320/321 and 329). Its role to remanent magnetization acquisition processes and potential applications to paleoceanc
raphy are attracted attention.

Keywords: paleomagnetism, rock magnetism, IODP, paleointensity
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5&19 9 TOIODPOOF Y 7 DL Y o — & RARHIC 351 2 FERIES
Chikyu logging review in IODP and future of well Iogglng in scientific drilling

HHEHER D RKE DL Fg— -1
SANADA, Yosh|nor|1* : KIDO, Yukari! ; KYAW, Moe!

b)) MR TE RS
LJAMSTEC

It has passed seven years since Chikyu joined the IODP expeditions. There were many expeditions where well logging wer
conducted: NanTroSEIZE exp314 in 2007, expeditions 319 and322 in 2009, exp332 in 2010, exp338 in 2012-2013, exp348 il
2013-2014; Japan trench fast drilling project (J-FAST) exp343 in 2012; Deep coalbed biosphere off Shimokita exp337 in 2012
The total logged length on Chikyu during IODP Expeditions are 26.2 km in the seven years period. Well logging has increasec
its importance in science and operations. The reasons are 1) sensor and technological innovation brings more geological and g
physical information, 2) spot or partial interval coring in combination of logging-while-drilling and mudlogging is best option in
deepwater expeditions, and 3) need of LWD real time data in decision making for precise location of observatory installation anc
spot coring. Riser drilling by Chikyu improves hole condition by means of drilling fluid control, which improves logging data
quality, and its large hole diameter bring us more selections of tools, measurements, and downhole experiments.

The logging companies have been developing new measurement, higher accuracy and resolution tools. For example, resisiti
ity image tools have wider azimuthal coverage and higher resolution, which helpto deeper geological interpretations and breakol
analysis. The new sonic tool improves accuracy of velocity in soft sediment and more availability of measurement in shear ve:
locity.

With accessing deeper, more challenging management of time (coring is a time consuming operation),combination of spo
coring in the most interesting interval and continuous logging may be one of solutions under limited cruise schedule.

Realtime LWD data acquisition and interpretation were required to install observatory at proper depth. Current LWD technol-
ogy sends more data to surface, which helps to understand the lithology in real time.

To use large diameter of riser pipes brings us a lot of advantages against lowering logging tools through small drill pipes.
Proper tool size and sensor position in the borehole improve data quality. Increasing of tool selection brings more variety of
measurement and experiment. FMI resistivity borehole imager covers more image area of borehole wall. Pressure test by du
packer and fluid sampling were available with large diameter tools.

Logging activities and results by Chikyu as part of IODP (2003-2013) will be reviewed and discuss its potential, role, and
challengs in the future scientific drilling.

F—U—FuFr s, 5Zw5,I0DP
Keywords: logging, Chikyu, IODP
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Mud logging for scientific drilling on D/V Chikyu: results of the past riser operations in
the 1st phase IODP

ERZFR HFthE!, £— Fa—X—1
SUGIHARA, Takamitsti* ; AOIKE, Kan' ; MOE, Kyaw thut

VHRCEITIIRATERNE BRI R A > 2 —
ICDEX/JAMSTEC

Mud logging has been a key technology for scientific drilling operation by D/V Chikyu. In order to penetrate into deeper
formation by riser drilling, full-coring operation to targeted total depth is difficult due to taking much operation time. Therefore
mud logging obviously contributes to acquiring continuous geological and geochemical data from formation and circulating fluid
in formation to targeted total depth. In the IODP 1st phase, riser drilling operations with mud logging were conducted 4 times by
the Chikyu (Expeditions 319, 337, 338, and 348). In this paper, we highlight some results of mud logging operated in the pas
operation and discuss on technical challenging for future riser operations by the Chikyu.

Mud logging is roughly composed of three components, lithological logging on cuttings, mud gas monitoring, and mud
circulation/drilling parameters monitoring. As well known, cuttings lithology logging and mud gas monitoring are important
tool to understand geological characteristics beneath drilling site based on results of not only the IODP riser operations by th
Chikyu but also ICDP onshore drilling projects (e.g., Unzen and SAFOD). However, potential of mud circulation and drilling
parameters monitoring associated with cuttings and mud gas analyses has not been discussed in detail in scientific drillin
community. d-exponent is an indicator to detect zone of high pore pressure during drilling and it is well developed in the
petroleum industry. d-exponent is defined as normalized rate of penetration (ROP) with rotation speed (RPM) and weight on bi
(WOB), and in general case, d-exponent gradually decreases as entering into high pore pressure zone increasing ROP. Duri
Expedition 348, we often faced formation with difficulty of drilling, and supposed there was relatively higher pore pressure zone
based on the d-exponent analysis. In this presentation, we will discuss on comprehensive mud logging data analysis includir
data of d-exponent acquired in the past riser drilling operation and assess its potential for future expeditions.

F—U— R HIBRZETERAR Do S, MEEEHIEE, Je/KE, 1y 7« 2T, e RARE'Z2) 27, BEAH]
Keywords: D/V Chikyu, IODP, Mud logging, Cuttings, Mud gas monitoring, Scientific drilling
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Downhole Logging Data Acquisition and Integration: Changing Tactics in the IODP and

Its Future Direction o _ _ o
Downhole Logging Data Acquisition and Integration: Changing Tactics in the IODP and

Its Future Direction

MOE, Kyaw' ; KIDO, Yukari'* ; SANADA, Yoshinori
MOE, Kyaw' ; KIDO, Yukari'* ; SANADA, Yoshinori

!CDEX-JAMSTEC
LCDEX-JAMSTEC

Since the initiation of IODP in 2003, three drilling platforms, Chikyu, JOIDES Resolution (JR) and Mission Specific Platform
(MSP), operated at various environments of global locations using varieties of new techniques. Overcoming many difficulties,
longest serving ship JR reached the maximum time in operations with 32 expeditions even ship was modified in dock for 3€
months, new riser ship Chikyu with 13 expeditions, and MSP with 5 expeditions. Varying in their capabilities, JR expeditions
covered most global areas and research themes where MSP and Chikyu expeditions were targeted to the most challenging ¢
extreme environments. Further addition of riser technology and very shallow locations for MSP brought wider choice of new
logging and coring tools, rigfloor parameter, and very high-resolution slim-hole logging tools.

In the downhole logging data acquisition, JR continued her standard set of basic wireline logging with best cost and perfor-
mance factor but MSP and Chikyu were used expedition/project specific measurements with higher cost and better technolog
For the new challenges in the various IODP expeditions, things changed from the previous program were new tools and bette
measurements, data integration applications and facilities, increased staffing for science support.

Those new techniques covering laboratory and downhole measurements, extended widely in measurement types and improv
their capability and efficiency in data integration and onsite decision making. All these large volume of data with wider choice
of software further enhanced the integrated studies like cuttings/core-log-seismic integration for the very deep-riser holes.

In this talk, dowhhole measurements data acquisition and wider data integration in the IODP will be summarized, operational
technical-scientific highlights and lessons will be reviewed, and future direction will be discussed.

F—7— F: IODP, Logging, Data Integration, Chikyu, JOIDES Resolution, MSP
Keywords: IODP, Logging, Data Integration, Chikyu, JOIDES Resolution, MSP
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7’aY 7 K IBM i 2014 _ _
Overview of IODP drilling in Izu-Bonin-Mariana arc

a5 in v BN J5E
ISHIZUKA, Osamu* ; TAMURA, Yoshihiko?

" PERRIT, * HEEWE TIPSR
1GSJ/AIST2IFREE, JAMSTEC

What is raw and juvenile continental crust? Furthermore, how does it form and evolve into mature continental crust? The
continental crust we observe on the surface of the earth has been deformed, metamorphosed, and otherwise processed pert
several times from its creation in subduction zones to the present.

Although there are many examples of accreted arc crust on the margins of continents, during- and/or post-collision geochemic:
changes are widespread, and we do not have the ability to observe active crust-forming processes in modern arcs except by wi
we can infer from eruptions at the surface, and by remote sensing of arc interiors. ULTRA-DEEP DRILLING INTO ARC
CRUST is the best way to sample unprocessed juvenile continental-type crust, to observe these active processes that produce
nuclei of new continental crust, and to examine the nature of juvenile continental crust as first generated at intra-oceanic arcs.

Key questions for comprehending arc crust formation are: (1) What is the nature of the crust and mantle in the region priot
to the beginning of subduction? (2) How does subduction initiate and initial arc crust form? (3) What are the spatial changes o
arc magma and crust composition of the entire arc? (4) How do the middle arc crust evolve? Possible strategies for answerir
these questions include drilling by IODP at the Izu-Bonin-Mariana (IBM) arc system. IODP has proposals to drill at the IBM,
including three non-riser holes (IBM-1, IBM-2 and IBM-3) and one riser, ultra-deep hole (IBM-4), which answer these questions,
respectively, and the four drillings result in comprehensive understanding of the arc evolution and continental crust formation
Drillings by Joides Resolution at three sites (IBM-1, IBM-2 and IBM-3) are scheduled in 2014. This presentation will give an
overview of these 3 cruises and their perspectives.
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ICDPD VAN — R 7075 Lk U TOREEHERY OS¢
Tsunami deposits sciences as geohazard research program of ICDP

TR 76 1
FUJIWARA, Osamt*

U BERSWT TEITRE - HUEERSE O 2 —
L Active Fault and Earthquake Research Center, AIST
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Japan Beyond-Brittle Proje@ 22
Japan Beyond-Brittle Project

WA = TR s 2 Ok A 3 AR st
ASANUMA, Hiroshi'* ; TSUCHIYA, Noriyosh? ; ITO, Hisad ; MURAOKA, Hirofumi

L RESERANRR ST, 2 SRR, 3 I L, 4 ShRTR
LAIST, 2Tohoku University?Independent ScientistHirosaki University

New conventional geothermal energy projects have not been actively promoted in Japan for the last decade because of pe
ceptions of high relative cost, limited electricity generating potential and the high degrees of uncertainties and associated risk
of subsurface development. More recently however, EGS (Enhanced Geothermal System) geothermal has been identified a:
most promising method of geothermal development because of its potential applicability to a much wider range of sites, man
of which have previously been considered to be unsuitable for geothermal development. Meanwhile, some critical problem:
with EGS technologies have been experimentally identified, such as low recovery of injected water, difficulties in establishing
universal design/development methodologies, and the occurrence of induced seismicity, suggesting that there may be limitatiol
in realizing EGS in earthquake-prone compression tectonic zones.

We propose a new concept of engineered geothermal development where reservoirs are created in ductile basement. T
potentially has a number of advantages including: (a) simpler design and control of the reservoir, (b) nearly full recovery of
injected water, (c) sustainable production, (d) lower cost when developed in relatively shallower ductile zones in compressior
tectonic settings, (e) large potential quantities of energy extraction from widely distributed ductile zones, (f) the establishment of
a universal design/development methodology, and (g) suppression of felt earthquakes from/around the reservoirs.

To further assess the potential of EGS reservoir development in ductile zones we have initiated the "Japan Beyond-Brittle
Project (JBBP)". It is intended that the first few years of the JBBP will be spent in basic scientific investigation and neces-
sary technology development, including studies on rock mechanics in the brittle/ductile regime, characterization of ductile rock
masses, development of modeling methodologies/technologies, and investigations of induced/triggered earthquakes. We exp
to drill a deep experimental borehole that will penetrate the ductile zone in northeast Japan after basic studies are complete
The feasibility of EGS reservoir development in the ductile zone will then be assessed through observations and experiment:
results in the borehole. An ICDP supported workshop on JBBP has been held March 12-16 in Sendai, Japan, where feasibilit
necessary breakthroughs, and roadmap has been discussed from scientific and technological points of view.

F—T— R BN, Mtk — e PR, KRR
Keywords: Geothermal, Brittle-ductile transition, EGS
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Expectations for the new decade of drilling science

(L )4 1
YAMADA, Yasuhiro'*
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IKyoto Univ
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|IODP Exp.337 Mt B = RemHE R i Rl O KB IE & fIBaMEE
Hydraulic properties and pore structure of the sedimentary rocks at Site C0020, IODF
Expedition 337 in Sanriku-oki basin

W) E Y ZHA &2 fE b4 L Kai-Uwe Hinrichs ; AR BT 4 KR B!
TANIKAWA, Wataru'* ; TADAI, Osam ; INAGAKI, Fumio?! ; KAI-UWE, Hinrichs® ; KUBO, Yusuké : OHTOMO, Yoko'

L YEERTZE B RS = 0 O 7 W SEN, 2 MRSt ) U — 7 U v 28, 3University of Bremen? HEERTSEBHFE A
1JAMSTEC/Kochi Kore Cente£Marine Works Japan Ltd?University of Bremen?JAMSTEC
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1.8MPaCHIlfHl L THIEZIT o Tzo WINOFEEIEARNTEDHEINE & ©ITBEKFED TR U, ZFOZLRISERNEOHN
EEBITNE Km0 T, Tz, WMIERFOBEKBBOZILIGIERIT/NE o T, WEIIES & iR L T 1~2 {i KUV MEZ 7R
L. BEICOWTIIHERTEE O K EWVIEIDMEWIBKIREZ R Uiz, £z, AT 10MPalg & TES DB /KR DZL
MFEAERDENZL o Tz,

BIEEBE T, IKRT Vo v L ENRA A ZADOBRIZIHA S HTldial, IKRT > ¥ VI BRSSO HEREY) 2 1 O W
b BBIRT 2 T ENEZ NSO, 5. BEOMER LIEYEEEOREZEL T, BE NETMEY ONA
F= A L YHINEREE & OBIfRZIH S IS Lz,

F—T— R BRI, KRT > v )b, K TEME, =REnhZiH, IODP expedition 337, biomass
Keywords: permeability, water potential, water activity, off-Sanriku basin, IODP expedition 337, biomass
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IODP Exp. 337R b A P —HI THLNIZAT YV TT 4 AR—INV A
Coring disturbances with the riser drilling system of the D/V Chikyu during IODP Exp.
337 off Shimokita, Japan

ALy e b AR PN 25 (i R4 3 AR BEST 4 Hinrichs K-UP ; figta 5274z 6
MURAYAMA, Masafumi'* : MORITA, Sumitd ; YAMADA, Yasuhiro® ; KUBO, Yusuké ; HINRICHS, K-t ; INAGAKI,
Fumid®

VBRI ARE D 7 e Bt > 2 —, 2 BESERANFR BT ST B B IRER B TR, 3 SR LA R it T
SO, 4 MR ZE B R BRI R 2 o 2 —, 5 7 L— R K22, O JNTATIBGE NIGENTZE B RS s i o 7 W2
LCenter for Advanced Marine Core Research, Kochi University, J&pastjtute for Geo-Resources and Environment, National
Institute of Advanced Industrial Science and*Depertment of Urban Management Engineering, Kyoto Univer$s®DEX,
Japan Agency for Marine-Earth Science and Technoldigpiversity of Bremen, German§Kochi Institute for Core Sample
Research, Japan Agency for Marine-Earth Science and Technology

20124 I T NI HIBRESR RN TH&Ew 5] ZHL BV T A Y —IEHIc X % IODP 5 337 ki CRIba ik
e N AR EIEED T, BT L, R RS RERE T H B UIE T 2,466 mE CHiHI o 77 ER 2 FRE L 7z
FAYP—IHITIE, HEHIRENELS Z2ICDIUEEDE WK ZHH L, fLBEOZERKS. ZDi8, [FURE Nz
Bk 4727 ) 2T 4 AZ—INV ADMEREI NIz, FRC, KRERGEEDRRE T, S5 EOJKMMEN] a7 I
HAIELUSHEFEATNTED, MBEAEEEAMEEZBIZETHS. TNHELEIHRICOWVWTEHET 5.

F—TU—R: a7V T T4 ARZ—INV A, T4 P—iEH], I0DP, Exp. 337
Keywords: Coring disturbance, riser drilling, IODP, Exp. 337
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Lithology and XRF analysis data at drilled Site C0020 off the Shimokita Peninsula, IODP
Exp. 337

APy HESR b BROAL B HEA E 2 R SR 2
MURAYAMA, Masafumi'* ; HIGASHIMARU, Naotsugt ; IJIRI, Akira? ; INAGAKI, Fumio?

VERIREIE O 7 K Bige e > 2 —, 2 e S BHFERRE S R O 7 WS
LCenter for Advanced Marine Core Research, Kochi University, Jape®C/JAMSTEC

Marine subsurface hydrocarbon reservoirs and the associated microbial life in continental margin sediments are among tf
least characterized Earth systems that can be accessed by scientific ocean drilling. We penetrated a 2,466 m-deep sedim
sequence with a series of coal layers around 2 km below the seafloor. Here, we present the 160 XRF data and lithology c
sediments and paleoenvironments from drilling Site C0020, IODP Expedition 337. We defined four different lithologic units
present in Site C0020. The succession of lithofacies at Hole CO020A also provides insight into the evolution of depositional
environments in this region.

F—"T— F: 5, XRF 2512534, I0DP, Exp.337
Keywords: Lithology, XRF, IODP, Exp.337
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|ODP 348fiifg THH 5 T 7 © 72 Fa i LA iA By CO002D e YR
Structural characteristics of Nankai accretionary prism at CO002: Preliminary results from

IODP Expedition 348

A f15% 2 ; KEE 3% 2 ; Brown Kevir? ; Crespo-Blanc An; EXPEDITION 348 Scientist
YAMAMOTO, Yuzuru** ; OHTSUBO, Makotd ; BROWN, Kevir? ; CRESPO-BLANC, An&; EXPEDITION 348, Scientist

U HBERT SRR, 2 PESEEARRE A WIZEAT, 3 W) T AV T KT VT AR, 1 5 F 2 KE, PIODP Expedition 348
1JAMSTEC,?AIST, 3SCRIPS;*University of Granada}|ODP Expedition 348

Integrated Ocean Discovery Program (IODP) Expedition 348 has deepened hole down to 3058.5 mbsf at Site C0002, an
collected cutting and core samples of Upper Miocene Nankai accretionary prism. The structural key observation made ot
cuttings in Holes CO002N and C0002P, and cores retrieved in Hole CO002P are:

a) The structures observed in intact cuttings include slickenlined surfaces, scaly fabric, deformation bands, minor faults an
mineral veins. Slickenlines are observed throughout the whole interval, but scaly fabric is increasingly observed below “220C
mbsf. The other types of structures are scattered throughout the whole section.

b) The cored interval is characterized by steep bedding planes (more than 75?). A fault zone, 90 cm in thickness, with ¢
few mm-size angular clasts is present in one of the cores (2204.9?2205.8 mbsf). In its present position, the brittle fault zone i
associated with a normal faulting sense. It is unclear if this represents an early thrust rotated after its development or late norm:
fault.

c) SEM images in the upper part of Hole CO002N show little evidence for opal diagenesis, implyB@80°C at 1225.5
mbsf. In Hole CO002N, the fabric lacks a strongly preferred orientation in clay-rich materials, except along striated micro-
faults formed by clays. These zones are extremely localized with a thickness of a few microns or less. In Hole C0002P, belov
2200 msbf, SEM images show the development of a regularly spaced fabric in sandstones, constituted<fy; 1At §m),
clay-dominated shear planes. Towards the base of the hole, below 2625 mbsf, compaction fabrics in clay?rich materials can t
observed. Very thin shear zones with almost no wall damage zone have cut this fabric.

The overall character of the deformation (independent particulate flow with limited evidence for cataclastic deformation) is
suggestive of that deformations occurred in a relatively shallow environment (approximately 0?4 km in burial depth).

F—"7— K: Expedition 348, CO00iJE+ir, 277, vy T4 > T X
Keywords: Expedition 348, C0002, Fault zone, Core, Cuttings
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P & Z T IR PRARTTA 2Ty SR DT D D I R P A
Seismic reflection survey investigating subduction inputs at the Sagami Trough

S A O e e L SRt R SRR T e T
MIURA, Seiichil ; NO, Tetsud* ; SATO, TakesHi ; YAMASHITA, Mikiya ! ; SAITO, Saneatst; TAKAHASHI, Narumi' ;
KODAIRA, Shuichi

U RIS B FE RN

1 Japan Agency for Marine-Earth Science and Technology

RS2 77 0V EET L— MO 2 O HILHARD FICHhHAL T L— MU TH S, 2DOSL—
INHGEFNC > TR E I E AHIEEEFIDFREL TV, FilZIE 17034FCakES 1923 KIER HER L1k~ F
ZFa—K M) 87FADEKRMETH ORI KELRHEHEZEZE LTS, —7. BRIMTICIBWT 5-7 R
DAA—RA) w TARY SHBHENTED, Aa—2) v S ARV ]‘kcko'f@#ﬁfl?f’hél?f\}l/:?—ﬁi Mw6 I PE g
b, CNOHMEB NS TELTO M8 75 AFRMELXUGAT—AY v A XY M REFEEIZEFRCEEZ BN T
%, TNHEWVWELELSTHFRO—DE LT, KT TIMBARTFICEIT 24Ty FOBEOHEZSNTED, ZC
TOM TGP TYEOIBREETH S, FET7 s VBT L— b & EBITILHAAA T  HEREE AR ORI,
FEIEDYIME 75 E RS B 7201, A 27y MEHIOHHREREMET SN TWVD, TOX D BBISEN . TR %
¥ (JAMSTEO 3HiE b 5 7L BARTDA > Ty MUTH B 7 V) E T L— b ECRGHEHEREZ 20134 4
HICHAE LTz, AHBE R S 7 D% 50kmEEfilic b5 7 LI AT/ b i — s g s 5 17 CHIRRERY 270kmD 7 — 2 Hiig 7z
%ibkﬁ\x&fa®tbém%i® EThH S LT vy MMbEh S EERERI R _EE L £ T OO HS
Lixolz, BUST—Z D SllEE N OHERE -0 IROIBEN e L /a5 T, FNICK S L HEFEENIEAE L 3D
QJ%JFKE\ﬁ%L&#T%% BB RIEARRICBOTRELZLLTED., kb7 a Y MR/ NEF D
5T dH % Frontal Arc3s X U Outer Arc HighDJt FIEEHEIC B W THEMIEX TEE > TWVEH T AR TE T,
—JTENSEE D ORICITUBIE T 4kmiIc 1T 5 K 5 A OE BIARDEE LEWHERERGED R TE %, BEFERR
EDRZFMN S, MK~ T TN\ OHERSE S B O A R T B T L B ARE L I o To, BEAERE R & O Lbiigh S HE
R SO FR O EHEE DY EHEE 21T\, MR N T T TRBARIRDA > Ty MEREZITS & & dic, MR~ T 7 E08
OHEIEFNC DOV T EERL TVEREL,

F—T— R KGREMERE, BN 5 7, thAiAPidiA >~ 7y b
Keywords: MCS survey, Sagami Trough, subduction input
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X KR CT Z2ffi> 72 2 77 ivE D7
Core quality evaluation with X-CT data

IER TS T P
KUBO, Yusuké* : AOIKE, Kan!

LCDEX, JAMSTEC
!CDEX, JAMSTEC

Xray Computed Tomography (X-CT) is a powerful tool for an observation of internal structures and conditions of core samples.
In the laboratory of D/V Chikyu, X-CT data has been used in initial evaluations of sample lithology, structure and physical
properties such as density, before splitting the sample. In addition, the non-destructive measurement is particularly useful t
evaluate the sample quality, based on which we can optimize the sampling and sample distribution plan. For example, intac
pieces are passed to high-priority and contamination-sensitive analyses after observation of X-CT image. However, the evaluatic
of core quality has been mostly based on visual observation. While visual observation is good for quick evaluation, it sometime:s
lacked consistency and detailed survey.

In this study we propose a quantitative way to evaluate the core quality from X-CT data. The core quality index (CQI) is
calculated as the ratio of area with CT value higher than a threshold value in a sliced image of core sample. The threshold valu
is determined from the representative CT value in the core section and varies depending on lithology. The data in the region ¢
interest, which is 15 chof central part of core sample, is binarized with the threshold value to provide normalized index through
all sections. The plot of CQI reveals the position and degree of damages inside a core sample.

The method is applied to X-CT data of a total of 176 sections from IODP Exp 337. The results show that CQI profile clearly
differentiates intact part and disturbed part of core section. Comparison with other core quality indicators in pore water chemistry
and chemical tracer experiments suggests that CQI can be used to identify intervals suitable for contamination-free sampling.

The figure shows an example of binarized X-CT slice of a core sample. Red in the central part (purple) shows porous part ir
the core sample.

F—TU—F:BXw 5, I0DP, X CT, 27 5lk
Keywords: Chikyu, IODP, X-CT, core sample
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