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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 (I0s). 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
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Cardiff University, United Kingdom

Columbia University, Lamont-Doherty Earth
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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.

1I0DP-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@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-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, 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 336 science party*

Expedition 336 scientists

Katrina J. Edwards

Co-Chief Scientist
Department of Biological Sciences and

Department of Earth Sciences

University of Southern California
3616 Trousdale Parkway
Los Angeles CA 90089
USA
kje@usc.edu

Wolfgang Bach
Co-Chief Scientist
Department of Geosciences
Center for Marine Environmental Sciences
(MARUM)
University of Bremen
Leobener Strasse
28359 Bremen
Germany
wbach@uni-bremen.de

Adam Klaus
Expedition Project Manager/Staff Scientist
Integrated Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station TX 77845
USA
aklaus@iodp.tamu.edu

Louise Anderson

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

Nicolas Backert

Sedimentologist
Laboratoire Géosystemes (FRE 3298 du CNRS)
Université des Sciences et Technologies de Lille 1
Cité Scientifique, Batiment SN5
59655 Villeneuve d’Ascq
France
backert_nicolas@hotmail.com

Keir Becker
Hydrogeologist/Observatory Scientist
Division of Marine Geology and Geophysics
Rosenstiel School of Marine and Atmospheric
Science
University of Miami
4600 Rickenbacker Causeway
Miami FL 33149-1098
USA
kbecker@rsmas.miami.edu

Dale W. Griffin
Atmospheric Microbiologist
U.S. Geological Survey
2639 North Monroe Street
Suite A-200
Tallahassee FL 32303
USA
dgriffin@usgs.gov

Amanda G. Haddad
Microbiologist/Observatory Scientist
Center for Earth Sciences
University of Southern California
3651 Trousdale Parkway
Los Angeles CA 90089-0740
USA
agturner@usc.edu

Yumiko Harigane
Petrologist
Geological Survey of Japan
National Institute of Advanced Industrial
Science and Technology (AIST)
1-1-1 Higashi, Tsukuba
305-8567 Ibaraki
Japan
y-harigane@aist.go.jp

Hisako Hirayama
Microbiologist
Japan Agency for Marine-Earth Science and
Technology
Institute of Biogeosciences
2-15 Natsushima-cho
237-0061 Yokosuka
Japan
hirayamah@jamstec.go.jp

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

Moss Landing Marine Laboratories
8272 Moss Landing Road

Moss Landing CA 95039

USA

shulme@mIlml.calstate.edu

Steffen Leth Jorgensen
Microbiologist
Centre for Geobiology
Universitetet i Bergen
Allegaten 41
5007 Bergen
Norway
steffen.jorgensen@bio.uib.no

Tania Lado Insua

Physical Properties Specialist
Department of Ocean Engineering
University of Rhode Island
43 Maple Avenue
Narragansett RI 02882
USA
ladoinsuat@egr.uri.edu

Paul Le Campion

Petrologist
Géobiosphere Actuelle et Primitive
Institut de Physique du Globe de Paris
1 Rue Jussieu
75238 Paris Cedex 5
France
lecampion@ipgp.fr

Heath J. Mills

Biogeochemist
Department of Oceanography
Texas A&M University
716A Eller O&M Building
College Station TX 77843-3146
USA
hmills@ocean.tamu.edu

Kentaro Nakamura
Petrologist
Institute of Biogeosciences
Japan Agency for Marine-Earth Science and
Technology
2-15 Natsushima-cho
237-0061 Yokosuka
Japan
kentaron@jamstec.go.jp

Beth Orcutt
Microbiologist/Observatory Scientist
Center for Geomicrobiology
Aarhus University
Ny Munkegade 114-116, Building 1540
8000 Aarhus
Denmark

Present address (March 2012):

Bigelow Laboratory for Ocean Sciences
60 Bigelow Drive

PO Box 380

East Boothbay ME 04544

USA

borcutt@bigelow.org

Young-Soo Park
Sedimentologist
Petroleum and Marine Resources Division
Korea Institute of Geoscience & Mineral Resources
(KIGAM)
Gwahak-ro 92
Yuseong-gu
305-350 Daejeon
Republic of Korea
pysoo@kigam.re.kr

Victoria Rennie

Inorganic Geochemist
Department of Earth Sciences
University of Cambridge
Downing Street
Cambridge CB2 3EQ
United Kingdom
vcr22@cam.ac.uk

Olivier Rouxel
Petrologist
Centre de Brest
Institut Frangais de Recherche pour
I’Exploitation de la Mer (IFREMER)
29280 Plouzané
France
orouxel@ifremer.fr
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Microbiologist
College of Marine Studies
University of Delaware
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Videographer
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USA
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USA
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Wayne Malone
Offshore Installation Manager
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Expedition research results

Data reports
Titles are available in HTML.

Syntheses

Titles are available in HTML.

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 336 site map
IODP map (Expeditions 301-336)
ODP map (Legs 100-210)

DSDP map (Legs 1-96)

Proc. IODP | Volume 336 xiii

y '\
w


http://publications.iodp.org/proceedings/336/336toc.htm
http://publications.iodp.org/proceedings/336/336toc.htm
http://gmt.soest.hawaii.edu/

Expedition-related bibliography
IODP publications

Scientific Prospectus

Edwards, K.J., Bach, W., and Klaus, A., 2010. Mid-Atlantic Ridge flank microbiology: initiation of long-term
coupled microbiological, geochemical, and hydrological experimentation within the seafloor at North Pond,
western flank of the Mid-Atlantic Ridge. IODP Sci. Prosp., 336. d0i:10.2204/iodp.sp.336.2010

Preliminary Report

Expedition 336 Scientists, 2012. Mid-Atlantic Ridge microbiology: initiation of long-term coupled
microbiological, geochemical, and hydrological experimentation within the seafloor at North Pond, western
flank of the Mid-Atlantic Ridge. IODP Prel. Rept., 336. d0i:10.2204/iodp.pr.336.2012

Scientific Drilling journal*
Pending

Proceedings volume

Edwards, K.J., Bach, W., Klaus, A., and the Expedition 336 Scientists, 2012. Proc. IODP, 336: Tokyo (Integrated
Ocean Drilling Program Management International, Inc.). doi:10.2204/iodp.proc.336.2012

Expedition 336 Scientists, 2012. Expedition 336 summary. In Edwards, K.J., Bach, W,, Klaus, A., and the
Expedition 336 Scientists, Proc. IODP, 336: Tokyo (Integrated Ocean Drilling Program Management
International, Inc.). d0i:10.2204/iodp.proc.336.101.2012

Expedition 336 Scientists, 2012. Methods. In Edwards, K.J., Bach, W., Klaus, A., and the Expedition 336
Scientists, Proc. IODP, 336: Tokyo (Integrated Ocean Drilling Program Management International, Inc.).
do0i:10.2204/iodp.proc.336.102.2012

Expedition 336 Scientists, 2012. Site 395. In Edwards, K.J., Bach, W., Klaus, A., and the Expedition 336
Scientists, Proc. IODP, 336: Tokyo (Integrated Ocean Drilling Program Management International, Inc.).
doi:10.2204/iodp.proc.336.103.2012

Expedition 336 Scientists, 2012. Site U1382. In Edwards, K.J., Bach, W, Klaus, A., and the Expedition 336
Scientists, Proc. IODP, 336: Tokyo (Integrated Ocean Drilling Program Management International, Inc.).
doi:10.2204/iodp.proc.336.104.2012

Expedition 336 Scientists, 2012. Site U1383. In Edwards, K.J., Bach, W, Klaus, A., and the Expedition 336
Scientists, Proc. IODP, 336: Tokyo (Integrated Ocean Drilling Program Management International, Inc.).
doi:10.2204/iodp.proc.336.105.2012

Expedition 336 Scientists, 2012. Sediment and basement contact coring. In Edwards, K.J., Bach, W., Klaus, A.,
and the Expedition 336 Scientists, Proc. IODP, 336: Tokyo (Integrated Ocean Drilling Program Management
International, Inc.). d0i:10.2204/iodp.proc.336.106.2012

Schmidt-Schierhorn, F., Kaul, N., Stephan, S., and Villinger, H., 2012. Geophysical site survey results from
North Pond (Mid-Atlantic Ridge). In Edwards, K.J., Bach, W,, Klaus, A., and the Expedition 336 Scientists, Proc.
IODP, 336: Tokyo (Integrated Ocean Drilling Program Management International, Inc.). doi:10.2204/
iodp.proc.336.107.2012

Edwards, K.J., Wheat, C.G., Orcutt, B.N., Hulme, S., Becker, K., Jannasch, H., Haddad, A., Pettigrew, T,
Rhinehart, W., Grigar, K., Bach, W., Kirkwood, W., and Klaus, A., 2012. Design and deployment of borehole
observatories and experiments during IODP Expedition 336, Mid-Atlantic Ridge flank at North Pond. In
Edwards, K.J., Bach, W, Klaus, A., and the Expedition 336 Scientists, Proc. IODP, 336: Tokyo (Integrated Ocean
Drilling Program Management International, Inc.). doi:10.2204/iodp.proc.336.109.2012

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

Proc. IODP | Volume 336 “ Xiv
| 14


http://publications.iodp.org/proceedings/336/336bib.htm
mailto:PubCrd@iodp.tamu.edu
http://dx.doi.org/10.2204/iodp.sp.336.2010
http://dx.doi.org/10.2204/iodp.pr.336.2012
http://dx.doi.org/10.2204/iodp.proc.336.2012
http://dx.doi.org/10.2204/iodp.proc.336.101.2012
http://dx.doi.org/10.2204/iodp.proc.336.102.2012
http://dx.doi.org/10.2204/iodp.proc.336.103.2012
http://dx.doi.org/10.2204/iodp.proc.336.104.2012
http://dx.doi.org/10.2204/iodp.proc.336.105.2012
http://dx.doi.org/10.2204/iodp.proc.336.106.2012
http://dx.doi.org/10.2204/iodp.proc.336.107.2012
http://dx.doi.org/10.2204/iodp.proc.336.107.2012
http://dx.doi.org/10.2204/iodp.proc.336.109.2012

Orcutt, B.N., Barco, R.A., Joye, S.B., and Edwards, K.J., 2012. Summary of carbon, nitrogen, and iron leaching
characteristics and fluorescence properties of materials considered for subseafloor observatory assembly. In
Edwards, K.J., Bach, W., Klaus, A., and the Expedition 336 Scientists, Proc. IODP, 336: Tokyo (Integrated Ocean
Drilling Program Management International, Inc.). doi:10.2204/iodp.proc.336.108.2012

Griffin, D.W., 2012. Long-range transatlantic transport of microorganisms in clouds of African desert dust: a
study of atmospheric microbiology, chemistry, and the influence of desert dust on surface water microbial
ecology aboard the R/V JOIDES Resolution, IODP Expedition 336, 16 September-16 November 2011. In
Edwards, K.J., Bach, W., Klaus, A., and the Expedition 336 Scientists, Proc. IODP, 336: Tokyo (Integrated Ocean
Drilling Program Management International, Inc.). doi:10.2204/iodp.proc.336.110.2012

Proc. IODP | Volume 336 XV

y '\
w


http://dx.doi.org/10.2204/iodp.proc.336.108.2012
http://dx.doi.org/10.2204/iodp.proc.336.110.2012

Directory structure*

336.PDF
(Preliminary pages and table of contents)

README.T
(ASCII information about the Expedition Reports ISO disc image)

ACROREAD MAC_OS

(Acrobat Reader installation WINDOWS

software and instructions for

different platforms) UNIX
README.TXT

EXP_REPT CHAPTERS 336_101.PDF (Expedition 336 summary)

(Expedition Reports section of (Expedition Reports chapters) 336_102.PDF (Methods)

Proc. I0DP, 336) 336_103.PDF (Site 395)

336_104.PDF (Site U1382)

336_105.PDF (Site U1383)

coring)

336_106.PDF (Sediment and basement contact

336_107.PDF (Geophysical site survey results)

336_108.PDF (Summary of leaching characteristics)

336_109.PDF (Design and deployment of
borehore observatories)

336_110.PDF (Long-range transport of
microorganisms)

CORES CORU1382.PDF (Site U1382)

(Visual core descriptions, smear slide CORU1383.PDF (Site U1383)

data tables, thin sections, and core
images) CORU1384.PDF (Site U1384)

IMAGES (PDF files of core images)

OVERSIZE 336_106 (Sediment and basement contact coring

(Large-format file of data table) file)

MAPS 336_MAP.PDF
(Drilling location maps) (Expedition 336 site map)

IODPMAP.PDF
(IODP map, Expeditions 301-336)

ODPMAP.PDF
(ODP map, Legs 100-210)

DSDPMAP.PDF
(DSDP map, Legs 1-96)

*Directory structure reflects the Expedition Reports content and volume material produced on the ISO disc image.

Proc. IODP | Volume 336 e,

XVi


http://iodp.tamu.edu/publications/proceedings.html

	Volume 336 Expedition Reports
	Preliminary pages
	Publisher’s notes
	Foreword
	Integrated Ocean Drilling Program
	Integrated Ocean Drilling Program Management International, Inc.
	IODP-MI member organizations

	Implementing organizations
	IODP European Implementing Organization: European Consortium for Ocean Research Drilling, Science Operator (ESO)
	IODP-ESO Coordinator: Science, Logistics, and Operations
	IODP-ESO Petrophysics
	IODP-ESO Curation and Laboratories

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

	IODP U.S. Implementing Organization
	IODP-USIO Systems Integration Contractor
	IODP-USIO Science Services, LDEO
	IODP-USIO Science Services, TAMU


	Expedition 336 science party
	Expedition 336 scientists
	Education and outreach

	Operational and technical staff
	Siem Offshore AS
	IODP-USIO shipboard personnel and technical representatives
	IODP-USIO Publication Services staff

	Contents
	Expedition reports
	Chapters
	Expedition 336 summary
	Methods
	Site 395
	Site U1382
	Site U1383
	Sediment and basement contact coring
	Geophysical site survey results from North Pond (Mid-Atlantic Ridge)
	Design and deployment of borehole observatories and experiments during IODP Expedition 336, Mid-Atlantic Ridge flank at North Pond
	Summary of carbon, nitrogen, and iron leaching characteristics and fluorescence properties of materials considered for subseafloor observatory assembly
	Long-range transatlantic transport of microorganisms in clouds of African desert dust: a study of atmospheric microbiology, chemistry, and the influence of desert dust on surfacewater microbial ecology aboard the R/V JOIDES Resolution, IODP Expeditio...

	Core descriptions
	Site U1382
	Visual core descriptions · Smear slides · Thin sections

	Site U1383
	Visual core descriptions · Smear slides · Thin sections

	Site U1384
	Visual core descriptions



	Expedition research results
	Data reports
	Syntheses

	Drilling location maps
	Expedition-related bibliography
	IODP publications
	Scientific Prospectus
	Preliminary Report
	Scientific Drilling journal
	Proceedings volume



	Directory structure





