UNDERSTANDING THE OCEAN BELOW THE SEAFLOOR

Scientific ocean drilling: a global infrastructure linking the past and future of Planet Earth

Scientific ocean drilling
observing the ocean past to inform the
future of our Planet. An overview

Rosalind Coggon, University of Southampton

June 379, Institut de la Mer de Villefranche (IMEV)

.%\g NICE 2025 European Consor tium for glggéﬁl-l\)lslllblléme
‘41\‘ FRANCE Ocean Researc h Drilling %

»'..0
& ©:
h“’ ’4 ggNOFEIIE!?r{mE €C 0 RD INTERNATIONAL @s‘
United Nations Decade
h Ocean_ Science




Over time sediments accumulate on the seafloor
preserving crucial records of Earth history that inform our future
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We collect sediment,
rock, microbes and
fluids from beneath
the seafloor...



... and we can deploy

state-of-the-art instruments
beneath the seafloor
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INSTRUMENTS

Borehole hydrologic _
and chemical profilers

Sound sources and (9
coupled hydrophones

Temperature and
pressure sensors

Tilt, stress, and
strain sensors

In situ fluid samplers

and chemical and
microbial analyzers

Push/pull Coupled sensor response to natural
experiments and manmade perturbations

Tracer or
perturbation

after Koppers & Coggon,

We can conduct subseafloor
experiments
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... and long-term
monitoring

of subseafloor
after Koppers & Coggon, U conditions



Global temperature change (1850-2024) Ed Hawkins: https://showyourstripes.info/
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EXPLORING EARTH

BY SCIENTIFIC OCEAN DRILLING The 2050 Science Framework for Scientific Ocean Drilling

A

guides multidisciplinary subseafloor research into the
interconnected processes that characterize the complex
4 \ *™”A 0 _ Earth system and shape our planet’s future.
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FRAMEWORK e 2% To be globally recognized as the authoritative source

» of information about ocean and Earth system history
L and its links to society.

Anthony Koppers & Rosalind Coggon

Co-lead Editors
and the Science Framework Authors and Reviewers

— representing the international scientific ocean drilling community




The Framework structure combines

broad interconnected science topics and aspirational goals

STRATEGIC OBJECTIVES KENDURING PRINCIPLES A

Broad areas of scientific inquiry * Open Access to Samples
that focus on understanding the and Data

interconnected Earth system.
2 J e Standard Measurements

* Bottom-Up Proposal
Submissions and Peer-

FLAGSHIP INITIATIVES

Review
Long-term drilling endeavors ,
that aim to inform issues of ° Trans.parent Regional
particular interest to society, Planning

typically combining goals from

multiple Strategic Objectives. * Promoting Safety and

Success Through Site
Characterization

ENABLING ELEMENTS

* Regular Framework

- Assessments
Key facets of scientific ocean . .
drilling that Facilitate our research * Collaborative and Inclusive
activities, enhance our scientific International Program

outputs, and maximize their impact.

* Enhancing Diversity




The 2050 Science # Framework Structure
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Broad areas of scientific
inquiry that focus on

1

Habitability and
Life on Earth

STRATEGIC o) e tionsionand ff The ocesnid) | @

understanding the
interconnected
Earth System.

conditions for, and

‘ ALl Ls. : the role of, life in Life Cycleof =
OBJ Ec I IVES . the marine realm Tectonic Plates
| - Investigating the genesis,
aging, motion, and

destruction of oceanic
lithosphere

Global Cycles of
Energy and Matter

Determining the
role, mechanisms,
6 and magnitudes
of Earth system
cycles

S Tipping Points Feedbacks in
in Erth’s Hisl:i' : the Earth System

Using Earth’s geologic Constraining the processes
past _toﬁIILTn?inafg future "l that regulate or destabilize
environmental change the Earth system
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The 2050 Science & Framework Structure

Long-term drilling endeavors that aim

FLAGSH'P to inform issues of particular interest

to society, typically combining goals

INITIATIVES from multiple Strategic Objectives.

1 2 3 iy 5

Ground Truthing Future Probing the Assessing Earthquake Diagnosing Exploring Life and
Climate Change Deep Earth and Tsunami Hazards Ocean Health Its Origins




Frammework Structure

The 2050 Science &

ENABLING i viachios Lusemingmags ocirprtanions

ELEMENTS

Key Facets of scientific ocean drilling that
facilitate our research activities, enhance our
scientific outputs, and maximize their impact
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%1 Broader Impacts and Outreach

*z Land to Sea

%3 Terrestrial to Extraterrestrial BN T value

*ll' Technology Development and Big Data Analytics 360° core ML sutempted] ool core VSWIR XCT image

exterior Lore EXtEFi_Of optical mineral slice parallel
optical image interpretation image maps to split surface



WE RESEARCH
the processes that connect the solid Earth,
ocean, life, climate, and societu.

WE EXPLORE

the interconnected Earth in places
that can only be accessed and understood
through scientific ocean drilling.

We are an
BEGEE]
scientific community
pioneering global-
scale interdisciplinary
research
below the seafloor of
the world ocean.

, WE TRAVERSE TIME
- ¥ to reveal the many interactions that shaped
i Earth’s geologic past to illuminate our future.

WE COMMUNICATE
knowledge gained through scientific ocean
drilling to the global community.
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