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Evolving from an inter- to an intra-subduction
zone perspective on seismogenic behavior

298 KANAMORI

SCHOLZ AND CAMPOS: SEISMIC DECOUPLING AND BACK ARC SPREADING
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 Variations within subduction zones are as

large as those between them
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A sampling of important intertwined questions
« Do major seismogenic “asperities” only slip seismically?

« Role of conditional stability (e.g., near trench)?
| will only touch on a
« Do most creeping segments only creep? few of these today
% e Is pre-seismic creep (EQ swarms?) ubiquitous?
Q
N . What are the relationships between post-seismic creep, transients, tremor and
“E’ seismicity (rate, repeat intervals, location...)?
=

« What is the role of off-fault quasi-permanent deformation (damage, VEP...)"

o \What drives the large along-strike variations in forearc structure as seen in
gravity and topography?

s there a relationship between short term behavior and geologic evolution of
the forearc”

Only recently have the necessary data and computational tools been available to permit the spatial
resolution needed to begin to address some of these questions with any level of confidence
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' Minson etal., 2014 |

2011 Tohoku-Oki, Japan

Post-seismic afterslip:
« TJotal time = 1.5 years

* Mutually exclusive time
windows of increasing
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Free Air Anomaly

TPGA

A Crazy Hypothesis All else being equal, variations in forearc gravity and topography serve as a
proxy for long-lived variations in tractions on the plate boundary interface

TPGA = Trench Parallel Gravity Anomaly Song & Simons, 2003; Wells et al., 2003
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avoid areas of positive TPGA

Continuous need to improve ST
resolution of slip models

Google Earth
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Can somebody explain the islands to me? Are they fossils?
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Things that keep me up at night




2010 M_ 9.0 Tohoku-Oki (Japan)

* Correlation w/ TPGA is amazing
* Wrong sign

Original Hypothesis:

All else being equal, variations in forearc gravity
and topography serve as a proxy for long-lived
variations in tractions on the plate boundary
interface

Options:
- Nature is more complicated (all else is not equal)

- Hypothesis is simply wrong
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Implications of real
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Effects of heterogenous properties

Non Y:-space prediction error vs. slip at different depths
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o Better fault slip and inelastic deformation models in 3D
coupling across different phases of the EQ cycle (i.e.,

fidelity of forward model and inference approaches)
« Better understanding of Quaternary tectonics

e International collaboration
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Central Andean Tectonics Observatory (CAnTO)

25 cGNSS (started 2005)

Universidad de Chile (Chile)
Universidad de Tarapaca (Chile)
Universidad Catolica del Norte (Chile)

Instituto Geofisico del Peru (Peru)
Caltech

Augmented network now run solely by UdeC and IGP + IPOC + ENS/IPG/ISTerre
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