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What do we know about the
2004 rupture?



WEST EAST

The pattern and magnitude of submergence and
uplift constrain the rupture location and amount
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North Sentinel island, Andaman island group
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Just off the WWW,
from Centre for
Earth Science
Studies, Trivandrum,
India

http://www.seires.net/co
ntent/view/122/52/
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Simeulue island, Aceh, Sumatra



































Annual lowest tide
(“highest level of
survival” or “HLS”)
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Coral head

The coral “instrument”
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Submergence before the uplift

There must be an interesting story in here!!





From Danny Natawidjaja’s Ph.D. thesis,
Tectonic Observatory, Caltech, 2003



Oops!
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First attempt to model the
uplift, Mohamed Chlieh,
Tectonics Observatory,
Caltech
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Submergence rates of the
past 50 years …
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… suggest
that the depth
of locking of
the
subduction
interface
varies along
strike
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From Mohamed
Chlieh, TO, Caltech

The wider the
patch, the
bigger the
potential
earthquake?



To improve our measurements of deformation,
we began installing the Sumatran GPS Array
(SuGAr) in 2002
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Mapping the great 2002 rupture
inspired  many questions

Modeling of campaign
and continuous GPS
velocity vectors also
suggests that the depth
of locking varies widely
along strike



Mapping the great 2002 rupture
inspired  many questions

Let’s take a look at the
longer term.

First here

Then here



Paleogeodetic records near the Equator show very-long-term
changes in vertical rates of deformation
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To the south, we see repeating giant
earthquakes
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Two giant earthquakes and intermittent interseismic submergence
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Uniform 4 m slip   Mw 8.2
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1833

Uniform 10 m slip   Mw 8.7

1833

Uniform 10 m slip      Mw 8.7
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Smaller
earthquakes,
thinner locked
patches.

Giant
earthquake,
thicker locked
patches.



1797, M > 8.4

Recall that at some sites, uplift
episodes appear to be roughly
periodic
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The past record of large megathrust events in
North and West Sumatra suggests the next
events are not too far off
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Most of the megathrust failed
between 1797 and 1907
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A 70-km long patch failed in 1935,
between the giant 1861 and 1833
patches
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A flurry of ruptures have occurred
since 2000
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Based upon what we have seen in the coral microatolls, I expect that we will see
transients in the months, years or decades between the 2004 Aceh/Andaman
earthquake and the next west-Sumatran earthquakes.  …   the TO will be ready!
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you

(My survivor buddies
around a tsunami

block, Simeulue
island)
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