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Foreword

By Integrated Ocean Drilling Program Management International, Inc.

The Integrated Ocean Drilling Program (IODP) is now in the latter half of its decadal program (2003-2013). As
envisioned in the Initial Science Plan (ISP), IODP expeditions take advantage of three scientific ocean drilling
platforms that enable us to cover unprecedented areas of wide oceans, from ice-covered shallow water to full
ocean depths. Drilling miles of depth below seafloor, now part of IODP capabilities, is the major advance from
the program predecessors, the Deep Sea Drilling Project and the Ocean Drilling Program. The living Earth is a
dynamic system that is continuously evolving. IODP seeks to understand this complex and unique system
through scientific ocean drilling, sampling, and experimenting in deep holes, along with advancement of
related scientific disciplines. IODP is an international collaboration among scientists and nations with keen
aspirations to attain the scientific goals of the ISP. IODP currently includes participating members from 26
nations.

The Proceedings present the scientific and engineering results of IODP drilling projects, each designed to better
understand the past, present, and future of the Earth system.

IODP expeditions begin with scientists who submit research drilling proposals to test new and innovative
ideas, then the proposals progress to international scientific advisors (Science Advisory Structure) who
nurture, evaluate, rank, and prioritize proposals. Scientists also schedule the science operations, select science
party members from scores of international scientists qualified to participate, plan platform operations, ready
the drillship, and choose borehole locations. The science party, collectively and individually, conducts science
on board and on shore. The co-chief scientists on each expedition are responsible for synthesizing the
scientific results as hallmark of expedition.

Ocean-drilling achievements help us to understand and interpret phenomena in various parts of the Earth
system. Achievements in the two legacy drilling programs have validated the scientific concepts behind plate
tectonics, contributed to the understanding of ocean circulation changes, and extended our knowledge of
long- and short-term climate change. IODP is truly an expansion and extension of the scientific research
conducted by the legacy programs, engaging in cutting-edge research concerning topics of global importance.

IODP drilling platform operations are conducted by three Implementing Organizations (IOs). Riserless
platform operations are conducted by the U.S. Implementing Organization (USIO), comprising the
Consortium for Ocean Leadership, Inc., Texas A&M University through the Texas A&M Research Foundation,
and Lamont-Doherty Earth Observatory of Columbia University. Riser platform operations are conducted by
the Japan Agency for Marine-Earth Science and Technology through Japan’s Center for Deep Earth
Exploration in cooperation with the Center for Advanced Marine Core Research at Kochi University. Mission-
specific platform operations are conducted by the European Consortium for Ocean Research Drilling (ECORD)
Science Operator (ESO), comprising the British Geological Survey, the University of Bremen, and the
European Petrophysics Consortium. The European IO currently represents the ocean-drilling efforts of 16
nations in Europe, plus Canada.

The discoveries presented in this volume build upon layers of knowledge and science developed over roughly
the last fifty years. Expedition Proceedings are published by IODP Management International for IODP under
the sponsorship of the U.S. National Science Foundation (NSF), Japan’s Ministry of Education, Culture, Sports,
Science and Technology, and other IODP members. The material is based upon research supported under
Contract OCE-0432224 from NSE

Kiyoshi Suyehiro

President & Chief Executive Officer

Integrated Ocean Drilling Program Management International, Inc.
Tokyo

www.iodp.org/
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Integrated Ocean Drilling Program

Integrated Ocean Drilling Program Management International, Inc.

Web site: www.iodp.org/

I0DP-MI
1001 Connecticut Avenue, NW, Suite 504
Washington DC 20036
USA
Tel: (202) 465-7500; Fax: (202) 955-8363
E-mail: info@iodp.org

IODP-MI member organizations*

Alfred-Wegener-Institute fiir Polar und
Meeresforschung, Germany

British Geological Survey, United Kingdom
Cardiff University, United Kingdom

Columbia University, Lamont-Doherty Earth
Observatory, USA

Federal Institute of Technology (ETH) Zurich,
Switzerland

Florida State University, USA
Hokkaido University, Japan

Helmholtz Centre for Ocean Research Kiel
(GEOMAR), Germany

Institut de Physique du Globe de Paris, France

Institut Universitaire Européen de la Mer (IUEM),
France

Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), Japan

Kochi University, Japan
Kyushu University, Japan

National Institute of Advanced Industrial Science
(AIST), Japan

*At time of expedition.

10DP-MI

Tokyo University of Marine Science and
Technology

Office of Liaison and Cooperative Research,
3rd Floor

2-1-6, Etchujima, Koto-ku, Tokyo 135-8533

Japan

Tel: (81) 3-6701-8-3181; Fax: (81) 3-6701-3189

Rutgers University, USA

Texas A&M University, USA

Tohoku University, Japan

Tongji University, People’s Republic of China
Universitit Bremen, Germany

University of Bergen, Norway

University of California at San Diego, Scripps
Institution of Oceanography, USA

University of California at Santa Cruz, USA
University of Hawaii, USA
University of Leicester, United Kingdom

University of Miami, USA

University of Southampton, National Oceanography

Centre, United Kingdom
University of Tasmania/IMS, Australia
University of Texas at Austin, USA
University of Tokyo, Japan
University of Washington, USA
Woods Hole Oceanographic Institution, USA
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Implementing organizations

IODP European Implementing Organization: European Consortium
for Ocean Research Drilling, Science Operator (ESO)

Web site: www.eso.ecord.org/

IODP-ESO Coordinator: Science, Logistics, IODP-ESO Curation and Laboratories
and Operations IODP Bremen Core Repository (BCR)
British Geological Survey Center for Marine Environmental Sciences
Murchinson House (MARUM)
West Mains Road University of Bremen
Edinburgh EH9 3LA Leobener Strasse
United Kingdom 28359 Bremen
Tel: (44) 131-667-1000; Fax: (44) 131-668-4140 Germany
E-mail: eso@bgs.ac.uk Tel: (49) 421-218-65560; Fax: (49) 421-218-98-65560

E-mail: bcr@marum.de

IODP-ESO Petrophysics

European Petrophysics Consortium
Department of Geology
University of Leicester
Leicester LE1 7RH
United Kingdom
Tel: (44) 116-252-3611; Fax: (44) 116-252-3918
E-mail: sjd27@leicester.ac.uk

IODP Japanese Implementing Organization: Japan Agency for
Marine-Earth Science and Technology (JAMSTEC)

Web site: www.jamstec.go.jp/chikyu/eng/index.html

IODP-Japan Science Operator

Center for Deep Earth Exploration (CDEX)

Japan Agency for Marine-Earth Science and
Technology

Yokohama Institute for Earth Sciences
3175-25 Showa-machi
Kanazawa-ku, Yokohama
Kanagawa 236-0001
Japan
Tel: (81) 45-778-5643; Fax: (81) 45-778-5704
E-mail: cdex@jamstec.go.jp
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IODP U.S. Implementing Organization

Web site: www.iodp-usio.org/

IODP-USIO Systems Integration Contractor

Consortium for Ocean Leadership
1201 New York Avenue, NW, 4th Floor
Washington DC 20005
USA
Tel: (202) 232-3900; Fax: (202) 462-8754
E-mail: info@oceanleadership.org

IODP-USIO Science Services, LDEO

Lamont-Doherty Earth Observatory
of Columbia University
PO Box 1000, 61 Route 9W
Palisades NY 10964
USA
Tel: (845) 365-8672; Fax: (845) 365-3182
E-mail: borehole@ldeo.columbia.edu

IODP-USIO Science Services, TAMU

Integrated Ocean Drilling Program

Texas A&M University

1000 Discovery Drive

College Station TX 77845-9547

USA

Tel: (979) 845-2673; Fax: (979) 845-4857
E-mail: information@iodp.tamu.edu
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Expedition 343/343T science party*

Expedition 343 scientists

James J. Mori
Co-Chief Scientist
Disaster Prevention Research Institute
Kyoto University
Gokasho, Uji
Kyoto 611-0011
Japan
mori@eqgh.dpri.kyoto-u.ac.jp

Frederick M. Chester
Co-Chief Scientist
Center for Tectonophysics
Department of Geology and Geophysics
Texas A&M University
College Station TX 77843-3115
USA
chesterf@tamu.edu

Nobuhisa Eguchi
Expedition Project Manager/Staff Scientist
Center for Deep Earth Exploration
Japan Agency for Marine-Earth Science and
Technology
3173-25 Showa-machi
Kanazawa-ku, Yokohama
Kanagawa 236-0001
Japan
neguchi@jamstec.go.jp

Sean Toczko
Expedition Project Manager/Staff Scientist
Center for Deep Earth Exploration
Japan Agency for Marine-Earth Science and
Technology
3173-25 Showa-machi
Kanazawa-ku, Yokohama
Kanagawa 236-0001
Japan
sean@jamstec.go.jp

Yukari Kido
Logging Staff Scientist
Center for Deep Earth Exploration
Japan Agency for Marine-Earth Science and
Technology
3173-25 Showa-machi
Kanazawa-ku, Yokohama
Kanagawa 236-0001
Japan
ykido@jamstec.go.jp

Saneatsu Saito
Associate Logging Staff Scientist

Institute for Research on Earth Evolution (IFREE)

Japan Agency for Marine-Earth Science and
Technology
2-15 Natsushima-cho
Yokosuka
Kanagawa 237-0061
Japan
saito@jamstec.go.jp
Yoshinori Sanada
Associate Logging Staff Scientist
Center for Deep Earth Exploration
Japan Agency for Marine-Earth Science and
Technology
3173-25 Showa-machi
Kanazawa-ku, Yokohama
Kanagawa 236-0001
Japan
sanada@jamstec.go.jp

Louise Anderson

Logging Scientist
Department of Geology
University of Leicester
University Road
Leicester LE1 7RH
United Kingdom
Ima9@le.ac.uk

Jan H. Behrmann
Physical Properties Specialist
GEOMAR
Helmholtz Centre for Ocean Research Kiel
Wischhofstrafle 1-3
24148 Kiel
Germany
jpehrmann@geomar.de

Santanu Bose

Structural Geologist
University of Calcutta
Department of Geology
35, Ballygunge Circular Road
Kolkata-700 019
India
bose.santanu@gmail.com

*Addresses at time of expedition, except where updated by the participants.
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Marianne Conin Matt Ikari
Logging Scientist/Physical Properties Specialist Physical Properties Specialist
CEREGE Center for Marine Environmental Science

Europdle Méditerranéen de 1’Arbois
Avenue Louis Philibert

(MARUM)
University of Bremen

BP 80 Leobener Strasse
13545 Aix en Provence Cedex 04 D-28359 Bremen
France Germany

Present address (September 2012):
LaRGE (Geology Department)
Université des Antilles et de la Guyane
Campus de Fouillole

97159 Pointe-a-Pitre, Guadeloupe
French Lesser Antilles

mikari@marum.de

Tsuyoshi Ishikmawa
Inorganic Geochemist
Kochi Institute for Core Sample Research
Japan Agency for Marine-EFarth Science and
Technology

France 200 Monobe Otsu

mconin@univ-ag.fr Nankoku City
Becky Cook Kochi 783-8502
Seismologist Japan

National Oceanography Centre, Southampton
(NOCS)

University of Southampton

Waterfront Campus, European Way

Southampton SO14 3ZH

United Kingdom

bjc1g10@noc.soton.ac.uk

Patrick Fulton

Observatory/Physical Properties Specialist
Institute for Geophysics (UTIG)
University of Texas Austin
J.J. Pickle Research Campus, Building 196
10100 Burnet Road (R2200)
Austin TX 78758-4445
USA

Present address (October 2012):
Department of Earth and Planetary Sciences
University of California, Santa Cruz

1156 High Street

Santa Cruz CA 95060

USA

pfulton@ucsc.edu

Takehiro Hirose
Physical Properties Specialist
Kochi Institute for Core Sample Research
Japan Agency for Marine-Earth Science and
Technology
200 Monobe Otsu
Nankoku City
Kochi 783-8502
Japan
hiroset@jamstec.go.jp

t-ishik@jamstec.go.jp

Tamara Jeppson
Logging Scientist/Physical Properties Specialist
University of Wisconsin-Madison
Department of Geoscience
1215 West Dayton Street
Madison WI 53706
USA
tnjeppson@gmail.com

Jun Kameda
Sedimentologist
The University of Tokyo
Department of Earth and Planetary Science
7-3-1 Hongo, Bunkyo-ku
Tokyo 113-0033
Japan
kameda@eps.s.u-tokyo.ac.jp
James Kirkpatrick
Structural Geologist
Department of Earth and Marine Science
University of California, Santa Cruz
Santa Cruz CA 95064
USA

Present address (January 2013):
Department of Geosciences

Colorado State University

Fort Collins CO 80523-1482

USA
james.Kirkpatrick@rams.colostate.edu
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Weiren Lin
Logging Scientist
Kochi Institute for Core Sample Research
Japan Agency for Marine-Earth Science and
Technology
200 Monobe Otsu
Nankoku City
Kochi 783-8502
Japan
lin@jamstec.go.jp

Toshiaki Mishima
Paleomagnetist
Graduate School of Science
Osaka City University
3-3-138 Sugimoto
Sumiyoshi-ku, Osaka City
Osaka 558-8585
Japan
mishima@sci.osaka-cu.ac.jp

J. Casey Moore
Sedimentologist/Logging Scientist
Research Professor Earth and Planetary Sciences
University of California, Santa Cruz
Santa Cruz CA 95064
USA
casey@ucsc.edu

Yasuyuki Nakamura
Seismologist/Physical Properties Specialist
Institute for Research on Earth Evolution (IFREE)
Japan Agency for Marine-EFarth Science and
Technology
3173-25 Showa-machi
Kanazawa-ku, Yokohama
Kanagawa 236-0001
Japan
yasu@jamstec.go.jp

Christine Regalla
Structural Geologist
Department of Geosciences
The Pennsylvania State University
University Park PA 16802
USA
cregalla@psu.edu

Francesca Remitti

Structural Geologist
Dipartimento di Scienze della Terra
Universita di Modena e Reggio Emilia
largo S. Eufemia, 19
41100 Modena
Italy
francesca.remitti@unimore.it

Christie Rowe
Structural Geologist
Earth and Planetary Sciences Department
McGill University
Frank Dawson Adams Building 130B
3450 University Street
Montreal QC H3A OE8
Canada
christie.rowe@mcgill.ca

James Sample

Inorganic Geochemist
Program in Geology
School of Earth Sciences and Environmental
Sustainability
Northern Arizona University
Flagstaft AZ 86011-4099
USA
james.sample@nau.edu

Tianhaozhe Sun
Observatory/Physical Properties Specialist
University of Victoria
School of Earth and Ocean Sciences
Bob Wright Centre A405
PO Box 1700 STN CSC
Victoria BC VBW 2Y2
Canada
thzsun@uvic.ca

Ken Takai
Microbiologist
Subsurface Geobiology Advanced Research Project
and Precambrian Ecosystem Laboratory
Extraterrestrial Life from Dark Universe
Japan Agency for Marine-Earth Science and
Technology
2-15 Natsushima-cho
Yokosuka
Kanagawa 237-0061
Japan
kent@jamstec.go.jp
Virginia Toy
Structural Geologist
Department of Geology
University of Otago
360 Leith Walk
Dunedin 9054
New Zealand
virginia.toy@otago.ac.nz
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Kohtaro Ujiie
Structural Geologist
Graduate School of Life and Environmental
Sciences
University of Tsukuba
1-1-1 Tennodai
Tsukuba 305-0006
Japan
kujiie@geol.tsukuba.ac.jp

Monica Wolfson
Sedimentologist/Seismologist

Center for Coastal and Ocean Mapping Joint

Hydrographic Center
University of New Hampshire
24 Colovos Road
Durham NH 03824
USA
mwolfson@ccom.unh.edu

Expedition 343T scientists

James J. Mori
Co-Chief Scientist
Disaster Prevention Research Institute
Kyoto University
Gokasho, Uji
Kyoto 611-0011
Japan
mori@eqgh.dpri.kyoto-u.ac.jp

Nobuhisa Eguchi
Expedition Project Manager/Staff Scientist
Center for Deep Earth Exploration
Japan Agency for Marine-Earth Science and
Technology
3173-25 Showa-machi
Kanazawa-ku, Yokohama
Kanagawa 236-0001
Japan
neguchi@jamstec.go.jp

Tao Yang
Paleomagnetist
Institute of Geophysics
China Earthquake Administration
No. 5 Minzu Daxue South Road
Haidian District
Beijing 100081
China
yangtao@cea-igp.ac.cn

Patrick Fulton

Observatory/Physical Properties Specialist
Institute for Geophysics (UTIG)
University of Texas Austin
J.J. Pickle Research Campus, Building 196
10100 Burnet Road (R2200)
Austin TX 78758-4445
USA

Present address (October 2012):
Department of Earth and Planetary Sciences
University of California, Santa Cruz

1156 High Street

Santa Cruz CA 95060

USA

pfulton@ucsc.edu

Scientific observer (Expedition 343T)

Emily Brodsky

Department of Earth and Planetary Sciences

Earth and Marine Science C370
University of California, Santa Cruz
Santa Cruz CA 95064

USA

brodsky@pmc.ucsc.edu
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Outreach specialists (Expedition 343/343T)

Yasuhiro Himukashi (13-27 April 2012)
Contract Videographer

Miwa Kuri (5-12 May 2012)
Assistant Professor/Outreach Specialist
Graduate School of Science
Tohoku University
6-3 Aramaki, Aza-Aoba
Aoba-ku, Sendai
Miyagi 980-8578
Japan

Charna Meth (30 March-13 April 2012)
Associate Director

U.S. Science Support Program

The Consortium for Ocean Leadership

1201 New York Avenue, Northwest, Suite 400

Washington DC 20005

USA

cmeth@oceanleadership.org

Tamano Omata (5-12 May 2012)
Center for Deep Earth Exploration
Japan Agency for Marine-EFarth Science and
Technology
3173-25 Showa-machi
Kanazawa, Yokohama
Kanagawa 236-0001
Japan
omatat@jamstec.go.jp

Invited scientist (Expedition 343)

Kuo-Fong Ma
Professor

Department of Earth Sciences and Institute of

Geophysics
National Central University
Zhong Da Road 300
Chung-Li 32054
Taiwan
fong@eqgkc.earth.ncu.edu.tw

Takamasa Tamura (27 April-5 May 2012)
Public Relations Division
Japan Agency for Marine-Earth Science and
Technology
2-15 Natsushima-cho
Yokosuka
Kanagawa 237-0061

Japan

Tadashi Yoshizawa (30 March-27 April, 9-25 May,
and 8-19 July 2012)

Center for Deep Earth Exploration

Japan Agency for Marine-Earth Science and

Technology

3173-25 Showa-machi

Kanazawa, Yokohama

Kanagawa 236-0001

Japan

yoshizawat@jamstec.go.jp
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Operational and technical staff

Shipboard personnel and technical representatives

Captains (Mantle Quest Japan)

Yasushi Minoura

Yuji Onda
Offshore Installation Managers (Mantle Quest
Japan)

Peter Hetherington
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Assistant Expedition Project Manager (CDEX)
Lena Maeda

Laboratory Officers (Marine Works Japan)
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Atsushi Ohashi
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Kiyoshi Shiono
Hiromichi Soejima
Tatsuya Sugiyama
Takahiro Suzuki
Yasumi Yamada
Nagisa Yamamoto
Kanako Yoshida

Observatory Engineers (CDEX)
Masanori Kyo
Yasuhiro Namba
Yuichi Shinmoto

Operation Geologists (CDEX)
Kan Aoike
Takamitsu Sugihara

Publications Assistant (Marine Works Japan)
Yoko Isoda

Tool Pusher/Coring Supervisor (Mantle Quest
Japan)

Kevin Beamish

Geoff Cook

Teruyuki Koyama

Paul Thornton
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Japan
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Japan
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10DP-MI
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Floor
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Tokyo 135-8533

Japan
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Japan Agency for Marine-Earth Science and
Technology
Showa-machi 3173-25
Kanazawa-ku, Yokohama
Kanagawa 236-0001
Japan
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Center for Deep Earth Exploration
Technology Development Group
Japan Agency for Marine-Earth Science and
Technology
3173-25 Showa-cho
Kanazawa-ku, Yokohama
Kanagawa 236-0001
Japan
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Earthquake Hazards Division
Disaster Prevention Research Institute
Kyoto University
Gokasho, Uji
Kyoto 611-0011
Japan
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USA
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