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The bulk of the shipboard-collected core data from this expedition is accessible at https://zenodo.org/com-
munities/iodp (see list of available data sets). If you cannot access this site or need additional data, please
contact Data Librarian, International Ocean Discovery Program JOIDES Resolution Science Operator, Texas
A&M University (database@iodp.tamu.edu).

A complete set of the logging data collected during the expedition is available at http://mlp.ldeo.colum-
bia.edu/logdb/scientific_ocean_drilling. If you have problems downloading the data, wish to receive addi-
tional logging data, or have questions regarding the data, please contact Database Administrator, Borehole
Research Group, Lamont-Doherty Earth Observatory of Columbia University (logdb@ldeo.columbia.edu).

Supplemental data were provided by the authors and may not conform to IODP publication formats.
JRSO expedition photos are the property of IODP and are public access.

Some core photographs have been tonally enhanced to better illustrate particular features of interest. High-
resolution images are available upon request.

Cover photograph shows serpentinized harzburgites recovered during Expedition 399. Photo credit: Johan
Lissenberg/Cardiff University and IODP JRSO.
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Core descriptions

Visual core descriptions (VCDs) are presented in PDF files for each site. Thin sections, smear slides, and/or
tabular core description information for each site or hole are presented in tab-separated value (TSV) format
or PDF in the CORES directory. The entire set of core images in PDF is available in the IMAGES directory.

Site U1309: Visual core descriptions - Thin sections - GEODESC files
Site U1601: Visual core descriptions - Thin sections - GEODESC files

Supplementary material

Supplementary material for the Volume 399 expedition reports includes petrophysics data in MLAPP, Micro-
soft Word, and Microsoft Excel formats. A full list of directories can be found in SUPP_MAT in the volume
zip folder or on the Supplementary material for Volume 399 expedition reports web page.

Expedition research results

Data reports

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
International Ocean Discovery Program (IODP) expeditions, produced using QGIS (http://www.qgis.org),
and all Integrated Ocean Drilling Program, Ocean Drilling Program (ODP), and Deep Sea Drilling Project
(DSDP) expeditions, produced using Generic Mapping Tools (GMT) of Paul Wessel and Walter H.F. Smith
(https://www.generic-mapping-tools.org), are available in PDF.

IODP Expedition 399 site map

IODP map

Integrated Ocean Drilling Program map (Expeditions 301-348)
ODP map (Legs 100-210)

DSDP map (Legs 1-96)
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Dedication

In view of the imminent end of the current International Ocean Discovery Program and a 40 year interna-
tional coordinated effort to study the ocean’s vast subsurface, we dedicate this volume to the past and present
staff of the JOIDES Resolution Science Operator (JRSO) and the R/V JOIDES Resolution who have allowed
scientific discovery to be performed at the highest levels since the inception of the ocean drilling program.

The drilling successes achieved during Expedition 399 are a direct result of their accumulated knowledge and
expertise.
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Foreword

The International Ocean Discovery Program (IODP) represents the latest incarnation of almost five decades
of scientific ocean drilling excellence and is generally accepted as the most successful international
collaboration in the history of the Earth sciences. IODP builds seamlessly on the accomplishments of
previous phases: the Deep Sea Drilling Project, Ocean Drilling Program, and Integrated Ocean Drilling
Program. The 2013-2023 IODP Science Plan (Illuminating Earth’s Past, Present, and Future) defines four
themes and thirteen challenges for this decade of scientific ocean drilling that are both of fundamental
importance in understanding how the Earth works and of significant relevance to society as the Earth
changes, at least in part in response to anthropogenic forcing. This phase of IODP represents an intense level
of international collaboration in bringing diverse drilling platforms and strategies to increasing our under-
standing of climate and ocean change, the deep biosphere and evolution of ecosystems, connections between
Earth’s deep processes and surface manifestations, and geologically induced hazards on human timeframes.

The Proceedings of the International Ocean Discovery Program presents the scientific and engineering results
of IODP drilling projects, expedition by expedition. As in the preceding Integrated Ocean Drilling Program,
expeditions in the current IODP phase are conducted by three implementing organizations, each providing a
different drilling capability. These are the US Implementing Organization (USIO; through September 2014)
and the JOIDES Resolution Science Operator (JRSO; as of October 2014), providing the leased commercial
vessel JOIDES Resolution for riserless drilling operations; JAMSTEC's Institute for Marine-Earth Exploration
and Engineering (MarE3), providing the drillship Chikyu for riser and occasional riserless operations; and the
European Consortium for Ocean Research Drilling (ECORD) Science Operator (ESO), providing “mission-
specific” platforms (MSPs) for expeditions that extend the IODP operational range where neither drillship is
suitable, for example, in polar environments and in shallow waters. Scheduling decisions for each capability
are made by three independent Facility Boards, each of which includes scientists, operators, and platform
funding partners: the JOIDES Resolution Facility Board (JRFB), Chikyu IODP Board (CIB), and ECORD
Facility Board (EFB). At the beginning of the current IODP, the three Facility Boards agreed to utilize
Publication Services at the USIO and now the JRSO for production of all expedition Proceedings volumes and
reports.

The current IODP differs from prior scientific ocean drilling programs in that it has neither a central
management organization nor commingled funding for program-wide activities. Yet this phase of IODP
retains a fundamental integrative structural element: a “bottom-up” evaluation of all proposals for drilling
expeditions by a single advisory structure composed of scientists representing all international program
partners. International scientists may submit drilling proposals to the Science Support Office; all submitted
proposals are then evaluated by a Science Evaluation Panel in the context of the Science Plan.

The current IODP also has an international integrative level for high-level discussion and global consensus-
building: the IODP Forum. The Forum is not only charged with assessing program-wide progress toward
achieving the current Science Plan, but also with overseeing approaches toward a new bright future of
scientific ocean drilling post 2023. At present, IODP involves 22 international funding agencies, including
those from the United States, Japan, an Australia/New Zealand consortium (ANZIC), China, India, South
Korea, and the 15 members of ECORD (Austria, Canada, Denmark, Finland, France, Germany, Ireland, Italy,
the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and the United Kingdom). The IODP mem-
bership represents an unparalleled level of international scientific collaboration; one of the greatest and ongo-
ing strengths of scientific ocean drilling.

Henk Brinkhuis
Chair, IODP Forum
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Website: http://www.jamstec.go.jp/chikyu/e
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Institute for Marine-Earth Exploration and Engineering (MarE3) IODP Kochi Institute for Core Sample Research (KCC)
Japan Agency for Marine-Earth Science and Technology Japan Agency for Marine-Earth Science and Technology
Yokohama Institute for Earth Sciences 200 Monobe Otsu
3175-25 Showa-machi 3175-25 Showa-machi
Kanazawa-ku, Yokohama Nankoku City, Kochi 783-8502
Kanagawa 236-0001 Japan
Japan Tel: (81) 88-864-6705; Fax: (81) 88-878-2192
Tel: (81) 45-778-5643; Fax: (81) 45-778-5704 Email: kcc.contact@jamstec.go.jp

Email: mare3-exp@jamstec.go.jp

https://doi.org/10.14379/iodp.proc.399.2025 publications.iodp.org -


http://iodp.tamu.edu
mailto:information@iodp.tamu.edu
mailto:curator@iodp.tamu.edu
mailto:eso@bgs.ac.uk
mailto:sjd27@leicester.ac.uk
mailto:bcr@marum.de
mailto:mare3-exp@jamstec.go.jp
mailto:kcc.contact@jamstec.go.jp
http://www.ecord.org
http://www.jamstec.go.jp/chikyu/e

Expedition 399 participants*

Expedition 399 scientists

Andrew M. McCaig

Co-Chief Scientist
Institute of Geophysics and Tectonics
School of Earth and Environment
University of Leeds
United Kingdom
a.m.mccaig@leeds.ac.uk

Susan Q. Lang

Co-Chief Scientist
Department of Geology and Geophysics
Woods Hole Oceanographic Institution
USA
sqlang@whoi.edu

Peter Blum

Expedition Project Manager/Staff Scientist
International Ocean Discovery Program
Texas A&M University
USA
blum@iodp.tamu.edu

Natsue Abe

Physical Properties Specialist/Downhole Measurements
Japan Agency for Marine-Earth Science and Technology
Japan
abenatsu@jamstec.go.jp

William Brazelton
Microbiologist
School of Biological Sciences
University of Utah
USA
william.brazelton@utah.edu

Rémi Coltat

Metamorphic Petrologist
Geosciences Department
Ecole Normale Supérieure Paris
France
remi.coltat54840@gmail.com

Also at

Instituto Andaluz de Ciencias de la Tierra
CSIC-UGR

Spain

Jeremy R. Deans

Physical Properties Specialist/Downhole Measurements
School of Biological, Environmental, and Earth Sciences
University of Southern Mississippi
USA
jeremy.deans@usm.edu

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

tShore-based participant.

https://doi.org/10.14379/iodp.proc.399.2025

Kristin L. Dickerson
Physical Properties Specialist/ Downhole Measurements
Department of Earth and Planetary Sciences
University of California, Santa Cruz
USA
krdicker@ucsc.edu

Marguerite Godard

Inorganic Geochemist
Department of Geosciences
University of Montpellier
France
marguerite.godard@umontpellier.fr

Barbara E. John
Structural Geologist
Department of Geology and Geophysics
University of Wyoming
USA
bjohn@uwyo.edu

Frieder Klein
Metamorphic Petrologist
Department of Marine Chemistry and Geochemistry
Woods Hole Oceanographic Institution
USA
fklein@whoi.edu

Rebecca Kuehn

Structural Geologist
Institute of Geosciences and Geography
Martin-Luther-University Halle-Wittenberg
Germany
rebecca.kuehn@geo.uni-halle.de

Kuan-Yu Lin

Igneous Petrologist
Department of Earth Sciences
University of Delaware
USA
kyklin@udel.edu

C.Johan Lissenberg

Igneous Petrologist
School of Earth and Environmental Sciences
Cardiff University
United Kingdom
lissenbergcj@cardiff.ac.uk

Haiyang Liu

Igneous Petrologist
Institute of Oceanology
Chinese Academy of Sciences
China
hyliu@qdio.ac.cn

publications.iodp.org -


mailto:a.m.mccaig@leeds.ac.uk
mailto:sqlang@whoi.edu
mailto:blum@iodp.tamu.edu
mailto:abenatsu@jamstec.go.jp
mailto:william.brazelton@utah.edu
mailto:remi.coltat54840@gmail.com
mailto:jeremy.deans@usm.edu
mailto:krdicker@ucsc.edu
mailto:marguerite.godard@umontpellier.fr
mailto:bjohn@uwyo.edu
mailto:fklein@whoi.edu
mailto:rebecca.kuehn@geo.uni-halle.de
mailto:kyklin@udel.edu
mailto:lissenbergcj@cardiff.ac.uk
mailto:hyliu@qdio.ac.cn

Ethan L. Lopes
Paleomagnetist
Department of Geophysics
Stanford University
USA
ellopes@stanford.edu

Toshio Nozaka

Metamorphic Petrologist
Department of Earth Sciences
Okayama University
Japan
nozaka@cc.okayama-u.ac.jp

Andrew J. Parsons
Structural Geologist
School of Geography, Earth, and Environmental Sciences
University of Plymouth
United Kingdom
andy.parsons@plymouth.ac.uk

Vamdev Pathak
Paleomagnetist
Department of Geology
Central University of Punjab
India
vamdev.pathak@cup.edu.in

Mark K. Reagan
Igneous Petrologist
Department of Earth and Environmental Sciences
University of Iowa
USA
mark-reagan@uiowa.edu

Jordyn A. Robare
Microbiologist/Geochemist
School of Molecular Sciences
Arizona State University
USA
jrobare@asu.edu

Outreach

Lesley Anderson
Onboard Outreach Officer
Science Planner
United States Antarctic Program
USA
lesley.science.education@gmail.com

https://doi.org/10.14379/iodp.proc.399.2025

Ivan P. Savov'

Metamorphic Petrologist
School of Earth and Environment
University of Leeds
United Kingdom
i.savov@leeds.ac.uk

Esther Schwarzenbach'’

Metamorphic Petrologist
Department of Geosciences
University of Fribourg
Switzerland
esther.schwarzenbach@unifr.ch

Olivier J. Sissmann'

Metamorphic Petrologist
IFP Energies Nouvelles
France
olivier.sissmann@ifpen.fr

Gordon Southam

Microbiologist
Earth and Environmental Sciences
The University of Queensland
Australia
g.southam@ugq.edu.au

Fengping Wang
Geomicrobiologist
International Center for Deep Life Investigation (IC-DLI)
Shanghai Jiao Tong University
China
fengpingw@sjtu.edu.cn

C. Geoffrey Wheat

Inorganic Geochemist/Organic Geochemist
College of Fisheries and Ocean Sciences
University of Alaska Fairbanks
USA
wheat@mbari.org

Sarah N.R. Treadwell

Onboard Outreach Officer
Department of Communication
University of North Dakota
USA
treadwell.sarah@gmail.com

Also at
Blue Marble Space Institute
USA

publications.iodp.org -


mailto:i.savov@leeds.ac.uk
mailto:olivier.sissmann@ifpen.fr
mailto:ellopes@stanford.edu
mailto:nozaka@cc.okayama-u.ac.jp
mailto:andy.parsons@plymouth.ac.uk
mailto:vamdev.pathak@cup.edu.in
mailto:mark-reagan@uiowa.edu
mailto:jrobare@asu.edu
mailto:g.southam@uq.edu.au
mailto:fengpingw@sjtu.edu.cn
mailto:wheat@mbari.org
mailto:lesley.science.education@gmail.com
mailto:treadwell.sarah@gmail.com
mailto:esther.schwarzenbach@unifr.ch

Operational and technical staff
SEA1 Offshore AS officials

Harm Nienhuis
Master of the Drilling Vessel

JRSO shipboard personnel and technical representatives

Matthew Allen
Engineer

Heather Barnes
Assistant Laboratory Officer

Erick Bravo Jimenez
Marine Laboratory Specialist

Michael Cannon
Marine Computer Specialist

Oscar Cavazos
Marine Laboratory Specialist

Bridgette Cervera
Marine Laboratory Specialist

Keith Dupuis
Publications Specialist

Kirby Garrett

Logging Engineer

Luan Heywood

Marine Laboratory Specialist

Myriam Kars
Marine Laboratory Specialist

Jan Kotze
Marine Instrumentation Specialist

Wayne Lambert
Drilling Supervisor

Carel Lewis
Curatorial Specialist

Nicholas Logan
Marine Computer Specialist

Maurice Martinez

Logging Engineer

Zenon Mateo

Marine Laboratory Specialist

William Mills
Laboratory Officer

Doris Pinero Lajas
Assistant Laboratory Officer

William Rhinehart
Operations Superintendent

Alexander Roth
Marine Laboratory Specialist

Johanna Suhonen
Marine Laboratory Specialist

Kara Vadman
Marine Laboratory Specialist

Hai Zhao
Applications Developer

JRSO shore-based personnel for core recuration, imaging, description, and sampling and trailer preparation

Matthew Suthers Allen
Project Engineer

Alejandro Avila-Santis
Research Associate I

Chad Broyles
Gulf Coast Repository Superintendent

Lisa Crowder
Laboratory Officer

Keith Dupuis
Graphics Specialist III

Bill Gieseke
International Shipping and Receiving Specialist

David Houpt
Supervisor of Analytical Systems

Andrew Howard
Staff Engineer

Myriam Kars
Research Associate

James Kowalski
Curatorial Specialist I

https://doi.org/10.14379/iodp.proc.399.2025

Leah LeVay
Supervisor of Science Support

Carel Lewis
Curatorial Specialist I

Chang Liu
Research Associate

Aaron Mechler
Research Specialist I

John Miller
Business Coordinator II

Billy Miller
Electrical Project Engineer

Eric Moortgat
Assistant Laboratory Officer

Chieh Peng
Laboratory Officer

Michelle Penkrot
Gulf Coast Repository Curator

Beth Novak
Assistant Laboratory Officer

publications.iodp.org -



Eric Schulte
Senior Designer

Brittany Stockmaster
Research Clearance & Permitting Specialist

Kara Vadman
Research Associate

IODP Publication Services staff*

Molly Blaisdell
Production Editor II

Douglas Cummings
Graphics Specialist III

Keith Dupuis
Graphics Specialist III

Anthony Eason
Graphics Specialist II

Patrick H. Edwards
Supervisor of Production

Willow S. Grosz
Editor III

Jennifer Hertzberg
DAM Administrator

*At time of publication.

https://doi.org/10.14379/iodp.proc.399.2025

Garrick van Rensburg
Senior Marine Instrumentation Specialist

Maximillian Witek
Research Associate

Jesse Yeon
XRF Laboratory Manager

Jenni Hesse
Editor IV

Rhonda Kappler
Graphics Specialist IV

Ginny Lowe
Reports Coordinator

Amy McWilliams
Supervisor of Editing

Julie Myers
Production Editor IV

Lorri Peters
Manager of Publication Services

Alyssa Stephens
Supervisor of Graphics

publications.iodp.org - 10



Expedition-related bibliography*
Citation data for IODP publications and journal articles in RIS format
IODP publications

Scientific Prospectus
McCaig, A., Lang, S.Q., and Blum, P,, 2022. Expedition 399 Scientific Prospectus: Building Blocks of Life, Atlantis
Massif. International Ocean Discovery Program. https://doi.org/10.14379/iodp.sp.399.2022

Preliminary Report

McCaig, A., Lang, S.Q., Blum, P, and the Expedition 399 Scientists, 2024. Expedition 399 Preliminary Report: Building
Blocks of Life, Atlantis Massif. International Ocean Discovery Program.
https://doi.org/10.14379/iodp.pr.399.2024

Proceedings volume

McCaig, A.M., Lang, S.Q., Blum, P., and the Expedition 399 Scientists, 2025. Building Blocks of Life, Atlantis Massif.
Proceedings of the International Ocean Discovery Program, 399: College Station, TX (International Ocean Discov-
ery Program). https://doi.org/10.14379/iodp.proc.399.2025

Expedition reports

McCaig, A.M, Lang, S.Q., Blum, P,, Abe, N., Brazelton, W., Coltat, R., Deans, J.R., Dickerson, K.L., Godard, M., John,
B.E., Klein, F,, Kuehn, R., Lin, K.-Y,, Lissenberg, C.J., Liu, H., Lopes, E.L., Nozaka, T., Parsons, A.]., Pathak, V.,
Reagan, M.K,, Robare, J.A., Savov, L.P,, Schwarzenbach, E., Sissmann, O.]., Southam, G., Wang, F., and Wheat, C.G.,
2025. Expedition 399 summary. In McCaig, A.M., Lang, S.Q., Blum, P, and the Expedition 399 Scientists, Building
Blocks of Life, Atlantis Massif. Proceedings of the International Ocean Discovery Program, 399: College Station,
TX (International Ocean Discovery Program). https://doi.org/10.14379/iodp.proc.399.101.2025

Lang, S.Q., McCaig, A.M, Blum, P.,, Abe, N., Brazelton, W., Coltat, R., Deans, J.R., Dickerson, K.L., Godard, M., John,
B.E., Klein, F,, Kuehn, R., Lin, K.-Y,, Lissenberg, C.J., Liu, H., Lopes, E.L., Nozaka, T., Parsons, A.]., Pathak, V.,
Reagan, M.K,, Robare, J.A., Savov, L.P,, Schwarzenbach, E., Sissmann, O.]., Southam, G., Wang, F., and Wheat, C.G.,
2025. Expedition 399 methods. In McCaig, A.M,, Lang, S.Q., Blum, P, and the Expedition 399 Scientists, Building
Blocks of Life, Atlantis Massif. Proceedings of the International Ocean Discovery Program, 399: College Station,
TX (International Ocean Discovery Program). https://doi.org/10.14379/iodp.proc.399.102.2025

McCaig, A.M, Lang, S.Q., Blum, P,, Abe, N., Brazelton, W., Coltat, R., Deans, J.R., Dickerson, K.L., Godard, M., John,
B.E., Klein, F,, Kuehn, R., Lin, K.-Y,, Lissenberg, C.J., Liu, H., Lopes, E.L., Nozaka, T., Parsons, A.]., Pathak, V.,
Reagan, M.K,, Robare, J.A., Savov, L.P,, Schwarzenbach, E., Sissmann, O.]., Southam, G., Wang, F., and Wheat, C.G.,
2025. Site U1309. In McCaig, A.M., Lang, S.Q., Blum, P, and the Expedition 399 Scientists, Building Blocks of Life,
Atlantis Massif. Proceedings of the International Ocean Discovery Program, 399: College Station, TX (International
Ocean Discovery Program). https://doi.org/10.14379/iodp.proc.399.103.2025

Lang, S.Q., McCaig, A.M, Blum, P.,, Abe, N., Brazelton, W., Coltat, R., Deans, J.R., Dickerson, K.L., Godard, M., John,
B.E., Klein, F,, Kuehn, R., Lin, K.-Y,, Lissenberg, C.J., Liu, H., Lopes, E.L., Nozaka, T., Parsons, A.]., Pathak, V.,
Reagan, M.K,, Robare, J.A., Savov, L.P,, Schwarzenbach, E., Sissmann, O.]., Southam, G., Wang, F., and Wheat, C.G.,
2025. Site U1601. In McCaig, A.M., Lang, S.Q., Blum, P, and the Expedition 399 Scientists, Building Blocks of Life,
Atlantis Massif. Proceedings of the International Ocean Discovery Program, 399: College Station, TX (International
Ocean Discovery Program). https://doi.org/10.14379/iodp.proc.399.104.2025

Supplementary material

McCaig, A.M,, Lang, S.Q., Blum, P, and the Expedition 399 Scientists, 2025. Supplementary material,
https://doi.org/10.14379/iodp.proc.399supp.2025. In McCaig, A.M., Lang, S.Q., Blum, P, and the Expedition
399 Scientists, Building Blocks of Life, Atlantis Massif. Proceedings of the International Ocean Discovery Program,
399: College Station, TX (International Ocean Discovery Program).

*The Expedition-related bibliography is continually updated online (http://publications.iodp.org/proceed-
ings/399/399%title.html#bib). Please send updates to PubCrd@iodp.tamu.edu.

https://doi.org/10.14379/iodp.proc.399.2025 publications.iodp.org - 11


http://publications.iodp.org/proceedings/399/399title.html#bib
http://publications.iodp.org/proceedings/399/399title.html#bib
mailto:PubCrd@iodp.tamu.edu
http://publications.iodp.org/proceedings/399/Exp399_bib.ris
https://doi.org/10.14379/iodp.sp.399.2022
https://doi.org/10.14379/iodp.pr.399.2024
https://doi.org/10.14379/iodp.proc.399supp.2025
https://doi.org/10.14379/iodp.proc.399.104.2025
https://doi.org/10.14379/iodp.proc.399.103.2025
https://doi.org/10.14379/iodp.proc.399.102.2025
https://doi.org/10.14379/iodp.proc.399.101.2025
https://doi.org/10.14379/iodp.proc.399.2025

	Proceedings of the International Ocean Discovery Program
	Preliminary pages
	Publisher’s notes
	Contents
	Expedition reports
	Chapters
	Expedition 399 summary
	Expedition 399 methods
	Site U1309
	Site U1601

	Core descriptions
	Site U1309: Visual core descriptions · Thin sections · GEODESC files
	Site U1601: Visual core descriptions · Thin sections · GEODESC files

	Supplementary material

	Expedition research results
	Data reports

	Drilling location maps

	Dedication
	Acknowledgments
	Foreword
	International Ocean Discovery Program
	JOIDES Resolution Science Operator
	IODP JRSO
	IODP JRSO Curation and Laboratories

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

	Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
	IODP Japan Science Operator
	IODP Japan Curation and Laboratories


	Expedition 399 participants
	Expedition 399 scientists
	Outreach

	Operational and technical staff
	SEA1 Offshore AS officials
	JRSO shipboard personnel and technical representatives
	JRSO shore-based personnel for core recuration, imaging, description, and sampling and trailer preparation
	IODP Publication Services staff

	Expedition-related bibliography
	IODP publications
	Scientific Prospectus
	Preliminary Report
	Proceedings volume
	Expedition reports
	Supplementary material








