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Seismogenic Zone

Challenges

Quantify lateral changes in the nature of Image seismogenic zone using

the physical, chemical, and hydrogeologic earthquakes and artificial sources
changes in the subduction fault

What governs subduction zone seismogenic fault locking vs stable slip and/or
transitional fault behavior?

Does fault state evolve during interseismic and pre-seismic period? If so, how?

What governs tsunami generation characteristics for a given great earthquake?

NanTroSEIZE conceived to address these questions by imaging,
sampling, downhole measurements and long-term monitoring



NanTroSEIZE Timeline
+ 1990s: ODP Legs 131, 190, 196, 3D seismics

¢ 2001 — 2004: Four IODP Drilling Proposals
submitted, reviewed, and ranked

¢ 2004 Project Management Team formed
¢ 2006: 3D seismic reflection survey

¢ 2007: riserless drilling began

¢ 2009: “Alternate” Site C0009 riser drilling
¢ 2012-14: Main Site C0O002 riser drilling



Step 1:

3D Seismic Reflection e
Imaging Survey :

April — May 2006
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Margin overview

forearc basin & incoming plate &
outer wedge
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Frontal Thrust Site CO007

Strongly localized into thin
microbreccia/fault gouge band
surrounded by finely brecciated
damage zone

Wallrock is weakly lithified mudrock
(~40% porosity), yet heavily
fractured and brecciated

No porewater chemical evidence

for substantial fault-controlled fluid
flow

Photo courtesy Fred Chester
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C0007: Plate boundary frontal thrust

Intensely brecciated
hemipelagic mudstone

Dark layer

Unbroken hemipelagic
mudstone
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Vitrinite Reflectance
(thermal) anomaly
associated with mm-thick
fault zones
Suggests high velocity or
seismic slip all the way to
the trench
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Aline 5433 Aline 5146
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C0004: Megasplay fault

Pliocene =—>

Microbreccia

Microbreccia
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Vitrinite Reflectance
(thermal) anomaly
associated with mm-
thick fault zones
Suggests high velocity
or seismic slip at
megasplay tip
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Kumano Basin
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Present state of stress across NanTroSEIZE transect
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Why has NanTroSEIZE worked?

¢ Fit Iinto larger science programs
» SEIZE, MARGINS, IODP

¢+ |nternational Cooperation
¢ Japan — Funding for 3D seismics, Chikyu,
L TBMS support, other logistics
* Furope — Support for IODP

* U.S. — NSF/OCE+EAR
Co-funding for 3D seismic, IODP support



Why has NanTroSEIZE worked?

¢ Logistics
* Within Japanese Territorial Waters
¢ Close to JAMSTEC

* Project Management Team for Science
Coordination

¢ |[nternational Group with Financial Support



Himalayan Project

¢ Fit Into larger science programs
* |CDP, 77
* fFunding Sources
¢ |ISES (Successor to Continental Dynamics), ?7?

¢+ |nternational Cooperation

* Start with core group to write proposals, then form
Project Management Team



Himalayan Project

¢ Science — Transect of shallow holes?

+ Data Sharing — ICDP doesn’t have a model
¢ Follow IODP model?
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