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Frontispiece. Evolution of the Expedition 397 patch. The patch evolved from a concept sketch produced by Co-Chief Scientist David Hodell to a graphic design done 
by José Manuel Abrantes to a vector graphic produced by Alyssa Stephens at IODP to conform to the available thread colours (swatch) and maximum colour con-
straints available by the company that stitches the patches. The concept we wanted to convey for Expedition 397 is how marine sediments from the Iberian margin can 
be linked to polar ice cores and European terrestrial sequences.
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Publisher’s notes
This publication was prepared by the JOIDES Resolution Science Operator (JRSO) at Texas A&M University 
(TAMU) as an account of work performed under the International Ocean Discovery Program (IODP). This 
material is based upon work supported by the JRSO, which is a major facility funded by the National Science 
Foundation Cooperative Agreement Number OCE1326927. Funding for IODP is provided by the following 
international partners:

National Science Foundation (NSF), United States
Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan
European Consortium for Ocean Research Drilling (ECORD)
Ministry of Science and Technology (MOST), People’s Republic of China
Australia-New Zealand IODP Consortium (ANZIC)
Ministry of Earth Sciences (MoES), India

The JRSO is supported by the NSF. Any opinions, findings, and conclusions or recommendations expressed 
in this material do not necessarily reflect the views of the NSF, the participating agencies, TAMU, or Texas 
A&M Research Foundation.

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 sunset at Site U1586, Expedition 397. Photo credit: Carlos Alvarez Zarikian, IODP 
JRSO.
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or on the Supplementary material for Volume 397 expedition reports web page.
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International Ocean Discovery Program (IODP) expeditions, produced using QGIS (http://www.qgis.org),
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Dedication

Sir Nicholas (Nick) Shackleton

(23 June 1937–24 January 2006) 

We dedicate IODP Expedition 397 to the late Sir Nicholas (Nick) Shackleton (23 June 1937–24 January 2006), 
whose dream it was for the R/V JOIDES Resolution to drill the Iberian margin. He would have undoubtedly 
led this effort had he lived longer. Nick was a staunch advocate of the Deep Sea Drilling Project (DSDP) and 
its successor, the Ocean Drilling Program (ODP), and a prolific contributor of 53 papers and data reports to 
the scientific reports volumes of those programs between 1972 and 1998 (McCave and Elderfield, 2011). He 
sailed on four legs of the D/V Glomar Challenger and R/V JOIDES Resolution, including Legs 74 (Walvis 
Ridge), 138 (Eastern Equatorial Pacific), 154 (Ceara Rise; Co-Chief Scientist), and 171B (Blake Nose). Nick’s 
research on piston cores from the Iberian margin began with his involvement in the International Marine 
Global Change Study (IMAGES) program and sailing on its inaugural cruise, Cruise MD095, which was the 
first opportunity to use a newly developed long piston coring system to recover Iberian margin sediment. The 
initially planned seven coring locations, including a site requested by Nick to investigate the potential for a 
direct land-sea correlation, had to be reduced to four owing to technical problems. When faced with the need 
to reduce the number of sites, he did not hesitate giving up his coring interests for the common good of the 
group. Nonetheless, his subsequent work on Core MD95-2042 proved hugely influential in demonstrating 
the potential of these sediments to capture millennial climate variability and correlating them to the polar ice 
cores and European pollen sequences. Nick foremost considered himself to be a stratigrapher and paid metic-
ulous attention to stratigraphic correlation and the establishment of precise chronologies, often using cyclo-
stratigraphy. Following his lead, we paid close attention to covering the core gaps in multiple holes at each of 
the Expedition 397 sites to produce complete stratigraphic sequences. The strong precession cycles at Expe-
dition 397 sites are reminiscent of Nick’s classic work using sediment cores from Legs 138 and 154, which he 
used to develop orbitally tuned timescales. Indeed, he would have relished the opportunity to astronomically 
tune the exquisite cycles that are pervasive in Expedition 397 sequences.

Photo credit: McCave, I.N., and Elderfield, H. E., 2011. Sir Nicholas John Shackleton, 2011, Sir Nicholas John 
Shackleton, Biogr. Mems Fell. R. Soc, 57, 435-462, doi:10.1098/rsbm.2011.0005

Image of first-class UK postage stamp from The Royal Society 350 Years series released in 2010, featuring 
Nick Shackleton and his foraminifers.
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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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