4
r

> A o .
.

ate-Depth Ear

rmedie
ojection Technique

A

rvard Uniy
“; ¥ “‘

-
ind
|
.
.

. A o
\\. ] ] kll '
\\‘_‘\ Miaki Ishii
2 Sla) .'t_ar‘y'Siences, Ha
T~

.

N

3 \
< \

IGPP, Scripps







R .

Back-Projectic “I\/I hod

’.

- N £
lon & Timing of Relative Energy Release




Seismic Wavefront and Seismic Array

Array of Seismic Stations

Different Location

—



February 27, 2010 Maule Earthquake
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USArray Stacks
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Time Slice (45 seconds)

282 284 286 288 290 292
.32 —
I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
[ 34 0 50 100 150
T T T T l T T T T I T T T T I
L 36
| 1 1 1 1 I 1 1 1 1 | 1 1 1 1 |
L .38 0 50 100 150
I T T T T I T T T T I T T T T I
L _40
- - - - - - I 1 1 L 1 I L 1 L 1 I 1 1 L 1 I
282 284 286 288 290 292 0 >0 100 150

Time (seconds)



Time Slice (90 seconds)

282 284 286 288 290 292
L 32
L 34
T T T T l T T T I T T T T I T T
L 36
| 1 1 1 1 I 1 1 1 | 1 1 1 1 | 1 1
L .38 0 50 100 150
I T T T T I T T T I T T T T I T T
L _40
- - - - - - I 1 1 L 1 I L 1 L I 1 1 L 1 I 1 L
282 284 286 288 290 292 0 >0 100 150

Time (seconds)



iIme Slices

060 s S 080 s

090 s

100 s




- 284 286

February 27, 2010 Maule Earthquake
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animation available at
http://seismology.harvard.edu/resources.html



Along-Path Smearing (Synthetic)
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Seismic Phases and Depth Resolution
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*Mw = 6.5

» distance: teleseismic



Vertical Rupture: Java
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Sub-Horizontal Rupture: Fiji
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Composite Rupture: Hindu Kush

11 out of 20 events
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* Depth separation ~ 70 km
» Time separation ~ 10 seconds
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Earthquakes Summary

1. sub-horizontal fault planes

2. multiple faults
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Mechanism for Intermediate-Depth Earthquakes
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fault rotation




Mechanism for Intermediate-Depth Earthquakes

N/

slab dehydration



Mechanism for Intermediate-Depth Earthquakes
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Mechanism for Intermediate-Depth Earthquakes

Shear Instability

i~ S Slip & Frictional Heating
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EEER Dehydration
Embriﬁlement

positive feedback



Back-Projection Depth - NEIC Hypocentral Depth (km)
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September 29, 2009 Samoa Earthquake
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Summary
Observations

* dominance of sub-horizontal ruptures
* frequency of composite events

Model of Intermediaté-Debth Emarthauakme

* pre-existing faults (horizontal & vertical)

« water from slab dehydration
 water and fault interaction
« runaway dehydration of serpentine

« dynamic triggering




