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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 (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 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), 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.

I0DP-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 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) 131-668-2683 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@Ileicester.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-EFarth 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, Suite 400
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 325 science party*

Expedition 325 scientists

Jody M. Webstert

Co-Chief Scientist
School of Geosciences
The University of Sydney
Sydney NSW 2006
Australia
jody.webster@sydney.edu.au

Yusuke Yokoyamaf
Co-Chief Scientist
Atmosphere and Ocean Research Institute
University of Tokyo
5-1-5 Kashiwanoha, Kashiwa
Chiba 277-8564
Japan
yokoyama@aori.u-tokyo.ac.jp

Carol Cotterill’

Staff Scientist
British Geological Survey
Murchison House
Edinburgh EH9 3LA
United Kingdom
cjcott@bgs.ac.uk

Louise Anderson'
Petrophysics Staff Scientist
University of Leicester
Department of Geology
University Road
Leicester LE1 7RH
United Kingdom
Ima9@le.ac.uk

Sophie Green'

Staff Scientist in Training
British Geological Survey
Murchison House
Edinburgh EH9 3LA
United Kingdom
soph@bgs.ac.uk

Raphael Bourillot

Carbonate Sedimentologist
Laboratory Biogeosciences
Universite de Bourgogne
6 Bd Gabriel
F-21000 Dijon
France
raphael.bourillot@u-bourgogne.fr

Juan Carlos Braga’
Coral Specialist
Departamento de Estratigrafia y Paleontologia
Facultad de Ciencias
Universidad de Granada
Campus Fuentenueva
18002 Granada
Spain
jbraga@ugr.es

André Droxler

Carbonate Sedimentologist
Department of Earth Science
Rice University
MS-126
PO Box 1892
Houston TX 77251-1892
USA
andre@rice.edu

Tezer Esat
Dating Specialist
Institute for Environmental Research
Australian Nuclear Science and Technology
Organisation and Australian National
University RSES
Private Mail Bag 1
B53
Menai NSW 2234
Australia
Tezer.esat@anu.edu.au

Thomas Felis
Paleoclimatologist
MARUM—Center for Marine Environmental
Sciences
University of Bremen
GEO Building
Klagenfurter Strasse
28359 Bremen
Germany
tfelis@uni-bremen.de

Kazuhiko Fujita

Micropaleontologist (benthic foraminifers)
Department of Physics and Earth Sciences
University of the Ryukyus
1 Senbaru, Nishihara
Okinawa 903-0213
Japan
fujitaka@sci.u-ryukyu.ac.jp

*Addresses at time of expedition, except where updated by the participants.

tExpedition scientists who participated in offshore operations.
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Paleoclimatologist
Research School of Earth Sciences
The Australian National University
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Canberra ACT 0200
Australia
michael.gagan@anu.edu.au
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Institut fuer Geowissenschaften
W. J. Goethe-Universitaet
Altenhoeferallee 1
60438 Frankfurt am Main
Germany
gischler@em.uni-frankfurt.de

Emilio Herrero-Bervera
Paleomagnetist
School of Ocean Earth Science and Technology
Hawaii Institute of Geophysics
1680 East West Road
Honolulu HI 96822
USA
herrero@soest.hawaii.edu

Jiang Hongchen'
Microbiologist
School of Earth Sciences and Resources
China University of Geosciences
29 Xueyuan Road
Haidan District
Beijing
People's Republic of China
hongchen.jiang@gmail.com

Marc Humblet
Coral Specialist
Atmosphere and Ocean Research Institute
Ocean Floor Geoscience
University of Tokyo
5-1-5 Kashiwanoha, Kashiwa
Chiba 277-8564
Japan
m-hum@aori.u-tokyo.ac.jp

Mayuri Inoue
Paleoclimatologist
Ocean Floor Geoscience
Atmosphere and Ocean Research Institute
University of Tokyo
5-1-5 Kashiwanoha, Kashiwa
Chiba 277-8564
Japan
mayuri-inoue@aori.u-tokyo.ac.jp

Tania Lado Insua

Physical Properties Specialist
University of Rhode Island
Department of Ocean Engineering
Bay Campus
Narrangansett RI 02882
USA
ladoinsuat@egr.uri.edu

Yasufumi Iryu

Coral Specialist
Department of Earth and Planetary Sciences
Graduate School of Environmental Studies
Nagoya University
Furo-cho, Chikusa-ku
Nagoya 464-8601
Japan
iryu.yasufumi@a.mbox.nagoya-u.ac.jp

Luigi Jovane’
Paleomagnetist
Geology Department
Western Washington University
516 High Street
Bellingham WA 98225
USA
luigijovane@gmail.com

Hironobu Kan

Carbonate Sedimentologist
Graduate School of Education
Okayama University
3-1-1 Tsushima Naka
Okayama 700-8530
Japan
kan@cc.okayama-u.ac.jp

Braddock Linsley
Paleoclimatologist
Atmospheric and Environmental Science
State University of New York
ES 351
1400 Washington Avenue
Albany NY 12222
USA
blinsley@albany.edu

Didier Loggia

Physical Properties Specialist
Universite Montpellier 2
Laboratoire Geosciences
Place Eugene Bataillon
34095 Montpellier Cedex 5
France
loggia@univ-montp2.fr
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Heath Mills

Microbiologist
Department of Oceanography
Texas A&M University
716A Eller O&M Building
College Station TX 77843
USA
hmills@ocean.tamu.edu

Donald Potts’

Coral Specialist
Ecology and Evolutionary Biology and

Institute of Marine Sciences

University of California
A316 Earth and Sciences Building
Santa Cruz CA 95064
USA
potts@biology.ucsc.edu

Claire Seard

Carbonate Sedimentologist
CEREGE
Europole Mediterraneen de 1’Arbois
BP 80
13545 Aix-en-Provence Cedex 4
France
seard@cerege.fr

Atsushi Suzukif
Paleoclimatologist
Geological Survey of Japan
National Institute of Advanced Industrial Science
and Technology (AIST)
AIST Tsukuba Central 7
1-1-1 Higashi, Tsukuba
Ibaraki 305-8567
Japan
a.suzuki@aist.go.jp

Alex Thomas

Dating Specialist
Department of Earth Sciences
University of Oxford
Parks Road
Oxford OX1 3PR
United Kingdom
alext@earth.ox.ac.uk

William Thompson
Dating Specialist
Department of Geology and Geophysics
Woods Hole Oceanographic Institution
113A Clark Laboratory
MS 23
Woods Hole MA 02543
USA
wthompson@whoi.edu

Manish Tiwari
Paleoclimatologist
National Centre for Antarctic and Ocean Research
Headland Sada
Vasco-da-Gama-403804
Goa
India
manish@ncaor.org

Alexander Tudhope
Paleoclimatologist
Grant Institute
University of Edinburgh
West Mains Road
Edinburgh EH9 3JW
United Kingdom
sandy.tudhope@ed.ac.uk

Proc. IODP | Volume 325

y N



Operational and technical staff

ECORD Science Operator personnel and technical representatives

Dave Smith'
Operations Superintendent

Ursula Rohl

Laboratory and Curation Manager

Lee Baines'
Drilling Coordinator

Leigh-Anne Baker

Yeoperson in Training
Simon Barry'

Logging Engineer
Annick Fehr

EPC Petrophysicist

Alan Douglas
IT Support

Thomas Frederichs
ESO Paleomagnetist

Lydia Gerullis
Photography/Database

Eileen Gillespie
Yeoperson

Colin Graham?
Database Manager

Walter Hale
Core Curator

Rhonda Kappler
Publications Specialist (USIO)

Eleanor John
EPC Petrophysics Technician

Rob Knight
EPC Petrophysics Technician

Johanna Lofi
EPC Petrophysicist

Brit Kockisch
LECO Operator

Martin Kolling®
ESO Geochemist

Jan Hoffman'
ESO Geochemist

fParticipated in offshore operations.

Holger Kuhlmann

Core Curator/Assistant Laboratory Manager

Graham Lott

Carbonate Sedimentology Technician

Vera Lukies
ESO Petrophysics Technician

Dave McInroy
ESO Science Manager

Sally Morgan'
EPC Petrophysicist

Mary Mowat'
Database Manager

Richard le Provost’
Logging Engineer

Angel Puga-Bernabéu

Carbonate Sedimentology Technician

Scott Renshaw
Core Technician

Johanna Schietke
Photography/Database

Luzie Schnieders
ESO Geochemist

Ali Skinner
Drilling Consultant

Graham Tulloch'
Drilling Coordinator
Christoph Vogt
XRD Specialist

Dave Wallis®
Electronics Engineer

Hans-Joachim Wallrabe-Adams
Database Operator

Thomas Westerhold
ESO Petrophysicist

Alex Wiilbers'
Core Curator/Logistics
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University of Bremen (temporary student assistants)

Katharina Alter
Catering

Mechthild Bothig
Catering

Patrizia Geprags
Sampling

Katharina Hochmuth
Core Splitter

Jennifer Kuhr
Sampling

Bluestone personnel

Sukhwinder Singh Gill
Party Chief

Govindasamy Paneer Selvam
Exploration Manager

Sufyan Bin Abdullah Bin Diab
QHSE Manager

Ajith Dsouza
CPT Operator/Roughneck

Simon Steevan Dsouza
CPT Operator/Roughneck

Jason Harvie
Surveyor

Mulyadi Haryadi
HSE Advisor

Packrisamy Kanesan
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Gatot Letariono
Party Chief 1

GBRMPA personnel

Jessica Hoey
Environmental Site Supervisor

Silvana Pape
Geochemistry Laboratory

Alexander Petrovic
Core Splitter

Nadine Rippert
Catering

Melanie Siegburg
Core Splitter

Christian Sommerfield’
Core Curator/Sampling
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Roughneck/Assistant Driller
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Roughneck 3
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Mikheev Vladimir
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Mike Stanton
Hydrographers’ Pilot
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Fitter
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Oiler
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Dennis Delos Santos
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Master (DPO)

Proc. IODP | Volume 325

y N
w

xii
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Tim Fulton
Graphics Specialist 11

Jaime A. Gracia
Supervisor of Production

Sarah Gracia
Student Assistant

Jenni Hesse
Editor III

Rhonda Kappler
Graphics Specialist 11
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*At time of publication.
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Expedition research results

Data reports

Titles are available in HTML pending completion of the volume.

Syntheses

See “Syntheses” in the Expedition-related bibliography.

Supplementary material

Supplementary material for this volume includes CTD data in their native format, foraminifera IDs in Microsoft Excel
format, core close up image logs in Microsoft Excel format, an image of the API pipe in .JPG format, and a movie of
Dive 7 highlights (Site MO0S57, Noggin Pass) in .MPG format. See README.TXT in the SUPP_MAT directory for a full
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 325 site map
I0ODP map (Expeditions 301-325)
ODP map (Legs 100-210)

DSDP map (Legs 1-96)
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