Physical Observations Linked to Rupture areas of
Great and Giant EQs and Tsunami Sources

@ Subducting Relief @ Sediment Subduction @ Forearc Basins
® Forearc Splay and Reverse Faulting

Is the Habitat of High Mw Megathrust EQs Linked to the
Rock Fabric and Evolution of a Convergent Margins?
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Location of GIANT (Mw=/> 8.5) Subduction Zone (Thrust) EQs,

South Centra




The Greate?géaih_éh“;jFIOOded Sumatra

Subduction Zone
Andaman, Sumatra, & Western Java

:~ L) Slmeul el
b

i Whartan ! 8"7* I T
’; 4 Ridge -ﬁ_)
J Investigator

Ridge — —>

: ~3.500 km
£
1

o

3

- © 2010 Tele Atlas

© 2010 Europa Techndlbgies
US Dept of State Geographer

m.oGDﬁglE'



2002 Mw7.3

93
2005 Mw8.6 |

2007 Mw7.9"

— =u

2007 Mw8 .4 |

Wharton Invesflgafor
Ridge Ridge

WI\D | i

X 7
SANGLADESHYGY | |MYANMARZ o

\'{ THAILAND

Sunda y
megathrust—r— f
Il s

0
2004 (M, 9.15)— \ — Andama

e

™
%ODIA

SRI LANKA \ N 2002 (M_V 7.3)

\ Ten
INDIAN N, MAD?YSI
PLATE

50 mm/yr

1907 (M 7.6) =

O

l
1797 & 1833 =
5 | |
Indian Ocean §

|

| - ‘l
1861 & 2005 (M_8.6) { |
|

\

‘fj - f"‘ &n

!
i

5 7 mm/yr

Investigator
Ridge

SE ASIAN

P




Slip Bathymetry
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Singh et al, 2008
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Sediment-Flooded South-Central Chile
Subduchon Zone
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The Largest (1960, Mw9.5, SC Chile} Instrument-Record Subduction
Zone Earthquake Nucleated at the Northern Edge of a Large
Forearc Basin Largely Filled with Sediment. Rupture Proceeded
Southward and Maximum Interplate slip (20-30 m) Occurred

Beneath the Basin Axis
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Figure 5. Line drawings, with interpretations, of acoustic reflection profiles. Locations of profiles are shown on
Figure 1.
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The earthquake role of sediment

in the subduction channel
Closs and Shreve, 1988a and b

(Applied Geophysics, v 128)
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Sediment-Dominated ()
Subduction Zones That
Unleashed Giant
(Mw=/> 8.5) Megathrust

Subduction
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Thirty Years Ago Larry Ruff Conjectured that
Ingestion of Sediment into the Subduction
Channel Separating the Upper and Lower Plates Tectonically
“"Smooths” the Seismic Interface and Promotes Rupture
Continuation that Spawns Giant Megathrust Earthquakes

LARRY J. RUFF, 1989, Do Trench Sediments Affect 6reat Earthquake
Occurrence in Subduction Zones? PAGEOPH, vol. 129, Nos. 1/2 (1989)

4 Pre-Stack Depth Migrated MCS Line IT97-251

South Chile Trench
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Heidrun Kopp et al., 2001
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Maximum Subduction Zone EQ Magnitude
vs Sediment Entering Subduction Channel
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The Evolution of the Rock Fabric of a Convergent Marginis Not Obviously
Linked to the Habitats of Great and Giant Megathrust Earthquakes.

But the Structure of the Submerged Forearc

(i.e., Forearc Basins and Splay Fault Systems)

Is.

A Subduction Channel Thickly Charged (> 1-1.5 km) with Subducted
Sediment is Strongly Associated with Sectors of Subduction Zones that
Repeatedly Rupture in Great and Giant Megathrust Earthquakes
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