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« How do plates form and evolve?

— Continental rifts/rifted margins
— Mid-ocean ridges, ocean basins
— Subduction zones

 What are the physical and chemical exchanges between the
solid Earth and the hydrosphere? How does this exchange
affect both systems?

 How does strength of plates vary with age and process?

 How is deformation accommodated in time, space and
depth?
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 What is distribution of fluids in the solid Earth?
— Water
— Hydrocarbons (including gas hydrates)

 Where does melting occur and how is melt emplaced within
the crust?

— Mid-ocean ridges
— Volcanic arcs

— Ocean islands (hotspots?)
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e Hazards

— Earthquakes
— Tsunami

— Volcanoes

e Resources

— Hydrocarbons, minerals, aggregates

e Environmental change

— Past and present
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Sumatra subduction zone - survey by HMS Scott

__relatively undegraded
headwall scarp

: multlple_phases of \ deformation front
slope failure (plate boundary)

SS Richard Montgomery - combined swath and LIDAR survey
by MCA
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e Range of resolutions/depth of imaging:

— 10s of km (whole crust/upper mantle) -> main plate
tectonic processes, faults, geometry of crust
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e Range of resolutions/depth of imaging:

— 10s of km (whole crust/upper mantle) -> main plate

tectonic processes, faults, geometry of crust

20120717 20120717 20120717 20120716
08572 0530z 0212 22382

Seconds

CMP )
mgds.asp_utig arb5.7336.mgl1212.07_6-40hz.migration.segy M

SIOSEIS Gain:agc window 1.0s Plot relative amplitudes:yes




Onshore-offshore Southampton
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e Seismic refraction — structure of crust and upper mantle

— Techniques like FWI are now realistic for these
problems
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e Local earthquakes — where is strain released
seismogenically?
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e “Trawl-proof”
system from
Cascadia
experiment

— Steel housing

— Broadband
sensor

— Absolute
pressure
gauge

LDEO photo
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e Conductivity very N S
sensitive to presence K
of fluids + type of
fluids (eg seawater
vs hydrocarbons,
water vs melt)
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Ocean drilling

Ultimate
ground
truth for
marine
problems!

Sampling
materials, ec
Mohole

Ildefone et al Mohole report
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The sheeted dike / gabbro transition .
where magma meets water

sediment

FPredicted profiles that can be tested with dnill cores

cooling hydrothermal Nuidd
strain rate fluid flue temperature

latent

irtengity of
heat release

bulk Mg HT alteration

The lower crust :
accrefion models
and cooling ?
bio-geochemical
evolution on
ridge flanks ?
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The seismic Mohoroviéic discontinuity -

peridotite Is it the crust / mantle boundary ?

The mantfe : .
Compasition, stucture, variability ?
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e Dating of stratigraphy -> timing of tectonic activity

e Measuring (monitoring) in situ properties and time
variation (eg Nankai observatories)
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