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Sumatra Earthquakes of 12 September 2007
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An earthquake occurred IN THE KEPULAUAN MENTAWAI REGION,
INDONESIA, about 185 km (115 miles) SSE of Padang, Sumatra or
about 755 km (470 miles) WNW of JAKARTA, Java at 5:49 PM MDT,
Sep 12, 2007 (Sep 13 at 6:49 AM local time in Indonesia).
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Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
rock, in meters/sec?, expected to be
exceeded in a 50-yr period with a
probability of 10 percent.
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EXPLANATION

* Main Shock M8.5

(O  Aftershocks of M8.5

* Main Shock M7.9

O Aftershocks of M7.9

12 September 2007 11:10:26 UTC

4.517°S., 101.382° E.
Depth 30 km
Mw = 8.5 (GCMT)

An earthquake occurred 130 km (80 miles) SW of Bengkulu, Sumatra,
Indonesia and 625 km (390 miles) WNW of JAKARTA, Java, Indonesia
at 5:10 AM MDT, Sep 12, 2007 (6:10 PM local time in Indonesia).
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TECTONIC SUMMARY

The magnitude 8.5 and 7.9 southern Sumatra earthquakes of September
12, 2007 occurred as the result of thrust faulting on the boundary

) . Year Mon Day Time Lat
between the Australia and Sunda plates. At the location of these 1914 06 25 1907 -4.500
earthquakes, the Australia plate moves northeast with respect to the 1935 12 28 0235 -0.345
Sunda plate at a velocity of about 60 mm/year. The direction of relative 1943 06 09 0306 =-1.000
plate motion is oblique to the orientation of the plate boundary offshore 2000 06 04 1628 -4.762
of the west coast of Sumatra. The component of plate-motion 2002 11 02 0126  2.82
perpendicular to the boundary is accommodated by thrust faulting on the 58 82 é?, ; g S 282 g’ : S’g
offshore plate-boundary. Much of the component of plate motion 5006 07 17 0819 -9.25
parallel to the plate boundary is accommodated by strike-skip faulting on 5007 08 08 1704 -5.91
the Sumatra fault, which is inland on Sumatra proper. 2007 09 12 1110 -4.438

2007 09 12 2349 -2.625

The magnitude 8.5 earthquake of September 12, 2007 is the fourth
earthquake of magnitude greater than 7.9 to have occurred in the past
decade on or near the plate boundaries offshore of western Sumatra.
This earthquake occurred just north of the source region of the
magnitude 7.9 earthquake on June 4, 2000. The September 12, 2007
magnitude 7.9 earthquake occurred about 225 km northwest of the
magnitude 8.5 earthquake at the northern end of the aftershock zone. DATA SOURCES

These two earthquakes and their aftershocks overlay the southern
portion of the estimated 1833 rupture zone, which extends from
approximately Eggano Island to the northern portion of Siberut Island.
The great magnitude 9.1 earthquake of December 26, 2004, which
produced the devastating Indian Ocean tsunami of that date, ruptured
much of the boundary separating the India plate and the Burma plate.

EARTHQUAKES AND SEISMIC HAZARD
USGS, National Earthquake Information Center
NOAA, National Geophysical Data Center
IASPEI, Centennial Catalog (1900 - 1999) and
extensions (Engdahl and Villasefior, 2002)
HDF (unpublished earthquake catalog) (Engdahl, 2003)
Global Seismic Hazard Assessment Program

PLATE TECTONICS AND FAULT MODEL
PB2002 (Bird, 2003)
Finite Fault Model, Chen Ji, UC Santa Barbara (2007)

DISCLAIMER Rupture Zones, Briggs et al (2007)
Base map data, such as place names and political BASE MAP
boundaries, are the best available but may not be NIMA and ESRI, Digital Chart of the World
current or may contain inaccuracies and therefore USGS, EROS D;ta Center

should not be regarded as having official significance. NOAA GEBCO and GLOBE Elevation Models
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M 8.4, SOUTHERN SUMATRA, INDONESIA
Crigin Time: Wed 2007-08-12 11:10:26 UTG
Location: 4.52°S 101.38°E  Depth: 30 km
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that have contributed to losses.
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Overall, structures in this region are vulnerable to earthquake shaking. though some resistant structures
exist. A magnitude 7.9 earthquake struck the offshore Bengkulu, Indonesia region on June 4, 2000, with
estimated population exposures of 2,000 at intensity VIl and 510,000 at intensity VII, resulting in 103

deaths. Recent earthguakes in this area have also triggered tsunami, landslide and liquefaction hazards

This infarmation was automaticslly generated and has not been reviswed by a seismologist.
http:#/earthquake.usgs.govipager
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waveforms. Arrows indicate
the amplitude and direction of
slip (of the hanging wall with
respect to the foot wall); the
slip amount is also color-coded
as shown. The view of the
rupture plane is from above.

The strike of the fault rupture
plane is N37W and the dip is
12 NE. The dimensions of the
subfault elements are 20 km in
the strike direction and 14.5
km in the dip direction.
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Cverall, structures in this region are highly vulnerable to earthquake shaking. though some resistant
structuras exist. A magnitude 6.3 earthquake struck the Yogyakarta, Indonesia region an May 26 2008, with
population exposures of 590,000 at intensity 1X or greater and 2.4 million at intensity VIIl, resulting in 5,748
fatalities. Recent earthquakes in this area have also caused landslide and liguefaction perils that have

Thiz infarmation was autematically ganerated and has net bean raviawed by a selsmologist.

Finite Fault Model
for M8.5 Earthquake
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