











Figure 7.2. Advanced seismic 3D-imaging of a dfrill-

ing target, such as (a) the seismogenic zone offshore
Honshu, Japan (courtesy of N. Bangs, University of
Texas at Austin), requires access to research vessels

of the class of (b) the US R/V Marcus Langseth and

(c) the Japanese R/V Kairei. The depth to the fault plane
carved out in the 3D data block varies from approxi-
mately 5 km (up-dip end) to about 7 km.

and pressures, and expanding from collect-
ing fluid and temperature data, to including
time series of chemistry, biological activity,
and strain, as well as seismic data. Recently,
opportunities to link subseafloor observato-
ries through cabled networks for real-time
monitoring have been pursued offshore
Japan and western North America. Europe
and China are developing plans for similar
networks. This opportunity to establish a
permanent observatory presence below the
seafloor will be coordinated with seabed and
water-column observatories (e.g.,, NEPTUNE
Canada, the Ocean Observatory Initiative,
DONET, and the European Multidisciplinary
Seafloor Observatory).

7. IMPLEMENTATION

The scientific ocean drilling community
operates three regional core repositories
(Box 7.5). The combined core length archived
in the three repositories totals 360 km (as of
February 2011). These cores, an invaluable
archive of Earth’s history and climate, are
subject to strict documentation and curation
standards developed and maintained over
four decades. Following a one-year sam-
pling moratorium reserved for the scientists
engaged in the recovery and description of
the cores, this material is available to any
researcher worldwide, provided that well-
documented research plans are submitted.
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BOX 7.5 | IODP GLOBAL DEEP-SEA CORE REPOSITORIES

Scientific ocean drilling cores dating back to the start of the
Deep Sea Drilling Project (1968) are kept in three regional
core repositories: the US Gulf Coast Repository (GCR) in
College Station, Texas; the Bremen Core Repository (BCR)

at the University of Bremen, Germany; and the Kochi Core
Center (KCC) at Kochi University, Japan. By early 2011, these
core centers archived a fotal of 360 km of deep-sea core from
all ocean basins. Because MSPs do not have the same com-
prehensive laboratory facilities as the two main drilling plat-

forms, cores from these expeditions are described at the BCR

BCR:

Bremen Core Repository
Bremen, Germany
141 km of core

90°E

Kochi Core Center
Kochi, Japan
93 km of core

which has a comprehensive core-processing lab. Advanced
analytical facilities are also available at the KCC, including
high-resolution XRF scanning of cores, mass spectrometry
facilities, and unique storage of microbiological samples in
liquid nitrogen tanks. The GCR also offers high-resolution
scanning of cores. Cores in all three repositories are kept
under controlled climate conditions (femperature and humidity)
and curators oversee the sampling of the working-half cores.
A standing committee chaired by the Central Management

Office oversees any use of the archive-half of cores.

Photos courtesy of IODP/USIO

Gulf Coast Repository
College Station, TX, USA
126 km of core

Photos courtesy of IODP/JAMSTEC




The length of new core material that will

be acquired by the International Ocean
Discovery Program is estimated to be around
200 km, and is manageable with a mod-

est increase in core storage capacity. The
operations cost of the global core reposito-
ries will be borne by the core funding of the
new drilling program

Data Management and Information Services

The International Ocean Discovery Program
will further develop the Scientific Earth
Drilling Information Service (SEDIS). It will
be used as the common data and informa-
tion portal. The SEDIS concept aligns with
multinational data initiatives, such as the
Global Earth Observation System of Systems
(GEOSS ) and the World Data System (WDS)
of the International Council for Science
(ICSU), that endorse federated system data
services, including long-term preserva-

tion and publication of data as recom-
mended by OECD.

SEDIS provides a single point of access to
expedition-generated core descriptions, core
measurements, logging data, publications,
and post-expedition data. Each of the three
platform providers is responsible for its own
data management activities through its own
data system during the data collection and
moratorium period. SEDIS harvests metadata
from the platform providers’ data systems to
enable searching and browsing of the distrib-
uted data sets. SEDIS is built on open-source
components and uses international standards
and protocols for metadata and data. Data
sets and publications are referenced by digital
object identifiers (doi’s).

SEDIS will serve as the basis for the data
and information infrastructure for the
International Ocean Discovery Program and
will ensure the long-term preservation and
availability of legacy data from the Deep Sea
Drilling Project, Ocean Drilling Program,
and the current Integrated Ocean Drilling

7. IMPLEMENTATION

Program. SEDIS will be further developed,
adding web-based services for data retrieval
and data display in support of broader, multi-
disciplinary use of program findings. SEDIS
also includes access to other ocean-drilling-
relevant data from terrestrial or lake drilling
programs and will provide links to other
networks such as WDS or GEOSS.

The Integrated Ocean Drilling Program
publishes its initial drilling results and

core descriptions on the web. Short,
peer-reviewed summaries of initial scien-
tific results are presented in the journal
Scientific Drilling, published jointly with the
International Continental Scientific Drilling
Program. All post-drilling research is pub-
lished in the open, peer-reviewed literature
(Table 1.1) and is tracked by SEDIS. The
International Ocean Discovery Program
plans to use similar avenues to disseminate
scientific results.
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DEVELOPMENT OF DETAILED SCIENTIFIC EXPERIMENTS

Drilling proposals that detail how to advance
this science plan will be submitted by indi-
viduals and investigator groups to the Central
Management Office. This office will host an
independent scientific advisory structure

that will review proposals, request proposal
improvements, and, annually, recommend
projects for execution. The new program will
remain responsive to scientific breakthroughs
and opportunities.

Proposal Development

It is expected that approximately 75-100
highly competitive proposals will be needed
to realize the goals of this science plan over
its 10-year duration. Current proposal pres-
sure exceeds this requirement by a wide mar-
gin (Figure 7.3). Some proposals may require
as much as 25 months of drilling (e.g., reach-
ing the mantle), whereas the vast majority
will require <2 months of at-sea operations.
Currently, about 100 active proposals are in
the program review system, of which fewer
than 10 per year can be accommodated.

A select number of the existing proposals,

Number of Proposals Submitted, 2001-2010
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Figure 7.3. Number of drilling proposals submitted during year 2000-2010. As of early
2011, the number active proponents for these proposals is 1120.

together with new proposals submitted for
the proposal deadline of October 1, 2011, will
form the basis for the initial years of the new
program. Considerable activity in prepara-
tion for possible deep crustal riser drilling
(e.g., mantle drilling, seismogenic zone) is
already underway and will be intensified
during 2012-2013.

Drilling experiments have grown larger and
have become more complex and multidisci-
plinary, often requiring collaborative efforts
among disparate science communities. The
new program will support development of
such complex projects through programmatic
workshops that engage multidisciplinary and/
or multiprogram audiences. The latter will
include other drilling programs (e.g., ICDP,
ANDRILL) and nondrilling programs

such as PAGES, GeoPRISMS, EarthScope,
cabled observatories (e.g., NEPTUNE
Canada, DONET, Ocean Observatories
Initiative, European Multidisciplinary
Seafloor Observatory), and microbiological
networks like C-DEBI.

Securing Scientific Staffing

Each drilling expedition typically involves up
to 30 scientists covering a spectrum of spe-
cialties. On an annual basis, this amounts to
as many as 200 scientists. These participants
will be selected from the member countries
based on national, competitive nomination
systems. Member nations provide funding for
shipboard scientists, support that represents
a significant contribution to the program.
Participating in drilling operations at sea is
one of the most fundamental and valued pro-
gram membership benefits for scientists. It is
widely recognized as an important opportu-
nity to train a new, globally oriented genera-
tion of Earth and life scientists.



7. IMPLEMENTATION

PROGRAM GOVERNANCE AND OPERATIONS

Program operations and governance will

be conducted through a number of entities
with mandates and roles based on past and
ongoing scientific ocean drilling experiences.
The key structural components are a Program
Governing Board (PGB) representing all
funding agencies supporting the program,

a Central Management Office (CMO), a
Scientific Advisory Structure (SAS), and
Implementing Organizations (IOs). The
CMO will serve as the science and program
integrating entity, and will support the PGB
in its program oversight.

Program Governing Board

The Program Governing Board has the ulti-
mate program authority. It will monitor and
oversee the program’s overall progress and its
funding requirements, and determine mem-
bership fees, entitlements, and responsibili-
ties. Specifically, within the larger framework
of the program’s long-term plan, it will review
and determine funding levels for the annual
program plan, including desired expeditions,
submitted by the CMO.

Central Management Office

The Central Management Office (cur-

rently IODP Management International, or
1I0DP-MI Inc.) will host and administratively
support the independent SAS. Working with
the platform operators (I0s) and the SAS,
the CMO will compile long-term program
scenarios and annual program plans with
detailed scientific, technical, and fiscal infor-
mation for the PGB to consider. The CMO

is charged with integrating science plan-
ning, operations, and data output across the
program, organizing achievement reviews,
and supporting program-wide outreach. It
will receive advice on scientific priorities and
achievements from the SAS and from exter-
nal review committees as needed.

Scientific Advisory Structure

The independent SAS will include approxi-
mately 100 scientists and engineers appointed
and supported by program member nations.
The SAS, working on the principle of peer
review, is charged with in-depth reviews

of all scientific proposals submitted to the
program. Criteria for a successful proposal
include scientific excellence, contributions
to advancing the goals of the science plan,
transformational nature of the science, and
implementation feasibility. The SAS will also
review and approve annual and long-range
science implementation plans, engage in
reviews of scientific achievements, and assist
in identifying emerging or underrepresented
areas of research. It works closely with the
CMO and provides reports to the PGB.

US Implementing Organization

The US Implementing Organization (USIO) is
responsible for science operations on the drill-
ing vessel JOIDES Resolution (Box 7.2). The
Consortium for Ocean Leadership, in part-
nership with Texas A&M University (TAMU)
and Lamont-Doherty Earth Observatory

of Columbia University (LDEO), form the
USIO. The USIO is currently supported
through a systems integration contract with
the US National Science Foundation and a
contract with IODP-MI to deliver technical,
operational, and financial management of
JOIDES Resolution activities. Services pro-
vided by TAMU include vessel and drilling
operations; maintenance and support of ship-
and shore-based science laboratories, data
management, and publications; and housing
of the Gulf Coast Repository. Through the
LDEOQ, the USIO also provides downhole geo-
physical measurement (logging) services, and
development of new types of borehole logging
instruments. As of April 2011, the partners
within the USIO have operated 133 JOIDES
Resolution expeditions since 1985.
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Center for Deep Earth Exploration

The Center for Deep Earth Exploration
(CDEX) is hosted by the Japan Agency for
Marine-Earth Science and Technology
(JAMSTEC), the biggest oceanographic
center in Asia and owner of the drilling ves-
sel Chikyu (Box 7.3). CDEX was established
in 2003 and, as of April 2011, has oper-

ated Chikyu during nine Integrated Ocean
Drilling Program expeditions. CDEX has
contracted onboard drilling and ship opera-
tion to Mantle Quest Japan, a joint company
of Japan Drilling Company and Nippon
Yusen Kabushiki Kaisha, established in 2009
to provide ship and drilling crew for Chikyu
operations. In-house CDEX staff are respon-
sible for engineering development, drilling
planning, expedition logistics and manage-
ment, data management, and education and
outreach activities. CDEX also operates the
Kochi Core Center, one of the program’s
three core repositories. CDEX is funded
through JAMSTEC based on an ocean drill-
ing budget provided by the Japanese Ministry
of Education, Culture, Sports, Science and
Technology (MEXT), and has a contract
with IODP-MI for delivery of a number of
drilling-related science services, includ-

ing shipboard science support, geophysical
logging, borehole observatory development,
and core curation.

URE 1 WO

ECORD Science Operator

The ECORD Science Operator (ESO) is
responsible for procurement of suitable
platforms for MSP operations (Box 7.4), and
offshore and onshore science operations
relating to MSP projects. Additionally, ESO
provides offshore, containerized laboratories,
support staff, data management, and cura-
torial services during MSP operations. The
three ESO partners are the British Geological
Survey in the UK, the University of Bremen
in Germany, and the European Petrophysics
Consortium (EPC). The University of
Bremen Institute for Marine Environmental
Sciences (MARUM) hosts the Bremen Core
Repository, one of the three regional scien-
tific ocean drilling core repositories.
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