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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 24
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 (I10s). 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 1O 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

Liebniz, Institute of Marine Sciences (IFM-
GEOMAR), University of Kiel, 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 Integrated Ocean Drilling Program
British Geological Survey Bremen Core Repository
Murchinson House Center for Marine Environmental Sciences
West Mains Road DFG Research Center for Ocean Margins
Edinburgh EH9 3LA University of Bremen
United Kingdom Leobener Strasse
Tel: (44) 131-667-1000; Fax: (44) 131-668-4140 28359 Bremen
E-mail eso@bgs.ac.uk Germany
Tel: (49) 421-218-65561; Fax: (49) 421-218-98-65565
IODP-ESO Petrophysics E-mail: bcr@marum.de

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@]eicester.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  IODP-USIO Science Services, TAMU

Consortium for Ocean Leadership Integrated Ocean Drilling Program
1201 New York Avenue, NW, Fourth floor Texas A&M University
Washington DC 20005 1000 Discovery Drive
USA College Station TX 77845-9547
Tel: (202) 232-3900; Fax: (202) 462-8754 USA
E-mail: info@oceanleadership.org Tel: (979) 845-2673; Fax: (979) 845-4857

E-mail: information@iodp.tamu.edu

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
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Expedition 333 science party*

Expedition 333 scientists

Pierre Henry

Co-Chief Scientist

Centre Européen de Recherche et
d’Enseignement des Géosciences
de I'Environement

Europole de 1’Arbois, Bat Trocadero

BP 80

13545 Aix en Provence Cedex 04

France

henry@cerege.fr

Toshiya Kanamatsu
Co-Chief Scientist
Institute for Research on Earth Evolution
Japan Agency for Marine-Earth Science and
Technology
2-15 Natsushima-cho, Yokosuka
Kanagawa 237-0061
Japan
toshiya@jamstec.go.jp

Moe Kyaw Thu
Expedition Project Manager
Center for Deep Earth Exploration
Japan Agency for Marine-Earth Science and
Technology
3173-25 Showa-machi, Kanazawa-ku
Yokohama, Kanagawa 236-0001
Japan
moe@jamstec.go.jp

Tiago Alves
Sedimentologist
Cardiff University
Park Place
Cardiff CF10 3AT
United Kingdom
alvest@cardiff.ac.uk

Thorsten Bauersachs

Organic Geochemist
Department of Organic Geochemistry
Institute for Geosciences
Christian-Albrechts-University
Ludewig-Meyn-StraRe 10
24118 Kiel
Germany
thb@gpi.uni-kiel.de

Hugh Daigle

Physical Properties Specialist
Department of Earth Science
Rice University
6100 Main Street, MS 126
Houston TX 77005
USA
hugh.c.daigle@rice.edu

Koray Ekinci

Sedimentologist
Department of Geological Sciences
University of Missouri-Columbia
101 Geology Building
Columbia MO 65201
USA
korayekinci@gmail.com

Shu Gao
Sedimentologist
School of Geographic and Oceanographic
Sciences
Nanjing University
22 Hankou Road
Nanjing
China
shugao@nju.edu.cn

Marion Garcon
Inorganic Geochemist
Laboratoire de Géodynamique des Chaines Alpines
BP 53
38041 Grenoble Cedex 09
France
marion.garcon@ujf-grenoble.fr

Kiichiro Kawamura
Paleomagnetist
Fukada Geological Institute
2-13-12 Honkomagome
Bunkyo, Tokyo 113-0021
Japan
kichiro@fgi.or.jp

Yujin Kitamura
Paleomagnetist
Institute for Research on Earth Evolution
Japan Agency for Marine-Earth Science and
Technology
2-15 Natsushima-cho, Yokosuka
Kanagawa 237-0061
Japan
ykitamura@jamstec.go.jp

*Addresses at time of expedition, except where updated by the participants.
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Pukyong National University
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Republic of Korea
coolks@pknu.ac.kr
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Geothermal Resources Department
Korea Institute of Geoscience and Mineral
Resources
92 Gwahang-no, Yuseong-gu
Daejeon 305-350
Republic of Korea
ymlee@kigam.re.kr

Yuehan Lu
Organic Geochemist
Department of Geological Sciences
University of Alabama
Tuscaloosa AL 35487
USA
yuehan.lu@ua.edu

Boris Marcaillou
Physical Properties Specialist
Département de Géologie,
Campus de Fouillole
Université des Antilles et de la Guyane (UAG)
BP 592
Pointe a Pitre
97159 Guadeloupe
France
boris.marcaillou@univ-ag.fr

Osamu Matsubayashi
Physical Properties Specialist
National Institute of Advanced Industrial
Science and Technology
Institute for Geo-Resources and Environment
AIST Central 7
1-1-1 Higashi
Tsukuba, Ibaraki 305-8567
Japan
matsubayashi-osamu@aist.go.jp

Yoshitaka Nagahashi
Sedimentologist
Faculty of Symbiotic Systems Science
Fukushima University
1 Kanayagawa
Fukushima 960-1296
Japan
nagahashi@sss.fukushima-u.ac.jp

Beth Novak

Paleomagnetist
Department of Geology
Western Washington University
516 High Street
Bellingham WA 98225-9080
USA
novakb@students.wwu.edu

Yu Saito

Inorganic Geochemist
Doshisha University
1-3 Tatara Miyakodani
Kyotanabe City 610-0394
Japan
yu-saitoh@chikyu.ac.jp

Yasufumi Satoguchi
Sedimentologist
Lake Biwa Museum
1091 Oroshimo, Kusatsu
Shiga 525-0001
Japan
satoguti@lbm.go.jp

Elizabeth Screaton
Physical Properties Specialist
Department of Geological Sciences
University of Florida
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Boston University
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Japan
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NanTroSEIZE chief project scientists

Masataka Kinoshita
Institute for Research on Earth Evolution
Japan Agency for Marine-Earth Science
and Technology
2-15 Natsushima-cho
Yokosuka
Kanagawa 237-0061
Japan
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Department of Geology and Geophysics
University of Wisconsin-Madison
1215 West Dayton Street
Madison WI 53706
USA
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Toshiya Kanamatsu
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Institute for Research on Earth Evolution
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Dedication

Dr. Yutaka Aoki

The IODP Expedition 333 volume is dedicated to the memory of Dr. Yutaka Aoki, who died in May 2011 due
to blood disease after long-term medical treatment. Dr. Aoki published the first multichannel seismic lines
across the Nankai Trough in 1982. These lines clearly demonstrated the nature of imbricate thrusting at the
toe of the accretionary prism at a time when these structures had only been inferred from analog seismic lines
and drilling data. Dr. Aoki remained actively involved in Nankai studies for many years until his rise to higher
levels of management in Japan Petroleum Exploration Company (JAPEX) and JGI, Inc., diminished his time
spent on science. Even as President of JGI (2004-2007), however, he was willing to provide guidance and
technical assistance for our NanTroSEIZE studies.
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Site C0018
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Core descriptions

Visual core descriptions (VCDs), smear slide data tables, thin sections, and core images are included in this
section. VCDs, smear slides, and thin sections are combined into PDF files for each site. The entire set of core
images in PDF is available in the IMAGES directory.

Site C0011

Visual core descriptions - Smear slides

Site C0012

Visual core descriptions - Smear slides - Thin sections

Site C0018

Visual core descriptions - Smear slides

Expedition research results

Data reports
Titles are available in HTML.

Syntheses

See “Syntheses” in the Expedition-related bibliography.
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Supplementary material

Supplementary material for this volume includes structural geology data in Microsoft Excel format and PDF
format and visual core description scans in PDF format. See README.TXT in the SUPP_MAT directory for a
tull listing of directories and files, or see the Directory structure for the names of the main subdirectories.

Drilling location maps

A site map showing the drilling locations for this expedition and maps showing the drilling locations of all
Integrated Ocean Drilling Program (IODP), Ocean Drilling Program (ODP), and Deep Sea Drilling Project
(DSDP) drilling sites are available in PDF format. These maps were produced using Generic Mapping Tools
(GMT) of Paul Wessel and Walter H.F. Smith (gmt.soest.hawaii.edu/).

IODP Expedition 333 site map

IODP map (Expeditions 301-329 and 331-333)
ODP map (Legs 100-210)

DSDP map (Legs 1-96)
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Expedition-related bibliography
IODP publications

Scientific Prospectus

Henry, P., Kanamatsu, T., and Moe, K.T., 2010. NanTroSEIZE Stage 2: subduction inputs 2 and heat flow. IODP
Sci. Prosp., 333. d0i:10.2204/iodp.sp.333.2010

Preliminary Report

Expedition 333 Scientists, 2011. NanTroSEIZE Stage 2: subduction inputs 2 and heat flow. IODP Prel. Rept.,
333. doi:10.2204/iodp.pr.333.2011

Scientific Drilling journal*

Pending

Proceedings volume

Henry, P., Kanamatsu, T., Moe, K., and the Expedition 333 Scientists, 2012. Proc. IODP, 333: Tokyo (Integrated
Ocean Drilling Program Management International, Inc.). doi:10.2204/iodp.proc.333.2012

Expedition 333 Scientists, 2012. Expedition 333 summary. In Henry, P., Kanamatsu, T., Moe, K., and the
Expedition 333 Scientists, Proc. IODP, 333: Tokyo (Integrated Ocean Drilling Program Management
International, Inc.). d0i:10.2204/iodp.proc.333.101.2012

Expedition 333 Scientists, 2012. Methods. In Henry, P., Kanamatsu, T., Moe, K., and the Expedition 333
Scientists, Proc. IODP, 333: Tokyo (Integrated Ocean Drilling Program Management International, Inc.).
do0i:10.2204/iodp.proc.333.102.2012

Expedition 333 Scientists, 2012. Site CO018. In Henry, P., Kanamatsu, T., Moe, K., and the Expedition 333
Scientists, Proc. IODP, 333: Tokyo (Integrated Ocean Drilling Program Management International, Inc.).
do0i:10.2204/iodp.proc.333.103.2012

Expedition 333 Scientists, 2012. Site CO011. In Henry, P., Kanamatsu, T., Moe, K., and the Expedition 333
Scientists, Proc. IODP, 333: Tokyo (Integrated Ocean Drilling Program Management International, Inc.).
do0i:10.2204/iodp.proc.333.104.2012

Expedition 333 Scientists, 2012. Site C0012. In Henry, P., Kanamatsu, T., Moe, K., and the Expedition 333
Scientists, Proc. IODP, 333: Tokyo (Integrated Ocean Drilling Program Management International, Inc.).
doi:10.2204/iodp.proc.333.105.2012

Syntheses*

Pending

Journals/Books*
Pending

Conferences*
Pending

*The Expedition-related bibliography is continually updated online. Please send updates to PubCrd@iodp.tamu.edu.
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