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                               DISCLAIMER
Base map data, such as place names and political
boundaries, are the best available but may not be 
current or may contain inaccuracies and therefore
should not be regarded as having official significance.
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M7.4 Simeulue, Indonesia Earthquake of 20 February 2008
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DATA SOURCES
EARTHQUAKES AND SEISMIC HAZARD
  USGS, National Earthquake Information Center
  NOAA, National Geophysical Data Center
  IASPEI, Centennial Catalog (1900 - 1999) and
      extensions (Engdahl and Villaseñor, 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  HDF (unpublished earthquake catalog) (Engdahl, 2003)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)
BASE MAP
  NIMA and ESRI, Digital Chart of the World
  USGS, EROS Data Center
  NOAA GEBCO and GLOBE Elevation Models

0 400 800 1,200 1,600200
Kilometers

SCALE 

Prepared in 
cooperation 

with the Global 
Seismographic 

Network

Tectonic Setting

Seismic Hazard

Epicentral Region

Simeulue, Indonesia
 
20 February 2008 8:08:32 UTC
 
2.778° N., 95.978° E.
Depth 35 km
Mw = 7.4 (USGS)
An earthquake occurred 310 km (195 miles) SSE
of Banda Aceh, Sumatra, Indonesia, 310 km (195
miles) WSW of Medan, Sumatra, Indonesia, 335 km
(210 miles) WNW of Sibolga, Sumatra, Indonesia,
1545 (960 miles) NW of JAKARTA, Java. Earth-
quakes of this type sometimes cause tsunamis;
however, the USGS has no information than an
actual tsunami has been generated.

TECTONIC SUMMARY
The magnitude 7.4 Simeulue, Indonesia earthquake of February 20,
2008 occurred as the result of thrust faulting on the boundary between
the Australia and Sunda plates.  At the location of this earthquake, the
Australia plate moves north-northeast with respect to the Sunda plate at
a velocity of about 55 mm/year.  The direction of relative plate motion is
oblique to the orientation of the plate boundary offshore of the west
coast of Sumatra.  The component of plate-motion perpendicular to the
boundary is accommodated by thrust faulting on the offshore plate-
boundary, with  the Australia plate subducting beneath the Sunda plate.
Much of the component of plate motion parallel to the plate boundary is
accommodated by strike-skip faulting on the Sumatra fault, which is
inland on Sumatra proper.
This earthquake occurred at the south end of the rupture zone of the
great magnitude 9.1 earthquake of December 26, 2004 and at the north
end of the rupture zone of the magnitude 8.6 Nias Island earthquake of
March 28, 2005, where the 2004 and 2005 rupture zones nearly abut.
The earthquake of December 26, 2004, produced the devastating Indian
Ocean tsunami of that date.   Since 2000, much of the Sunda trench
between the northern Andaman Islands to Eggano Island, a distance of
more than 2,000 km, has ruptured in a series of large subduction zone
earthquakes.

Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
rock, in meters/sec², expected to be
exceeded in a 50-yr period with a
probability of 10 percent.
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RELATIVE PLATE MOTIONS
The broad red vector represents the motion of
the Australia Plate relative to the Sunda Plate
in the region.  The motion of the Australia
Plate is generally 50 - 60 mm/yr north and
slightly eastward with respect to the Sunda
Plate.
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1:4,392,300Scale at the Equator Finite Fault Model
for M7.4 Earthquake

Significant Earthquakes Mag >= 7.5

Year Mon Day  Time    Lat     Long   Dep  Mag
1907  01  04  0519   2.000   94.500   50  7.5
1935  12  28  0235  -0.345   98.147   35  7.8
1943  06  09  0306  -1.000  101.000   50  7.5
1969  11  21  0205   1.973   94.574   11  7.6
2004  12  26  0058   3.295   95.982   30  9.0
2004  12  26  0421   6.910   92.958   39  7.5
2005  03  28  1609   2.085   97.108   30  8.6

Peak Ground Acceleration in m/sec**2

.2 .4 .8 1.6 2.4 3.2 4.0 4.8

I N D I A N
O C E A N

EPICENTRAL REGION

EXPLANATION
Main Shock M7.4
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FINITE FAULT MODEL
Distribution of the amplitude
and direction of slip for
subfault elements (small
rectangles) of the fault rupture
model are determined from the
inversion of teleseismic body
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 N65W and the dip is 3
NE.  The dimensions of the
subfault elements are 10 km in
the strike direction and 5 km in
the dip direction. The total
fault plane dimensions are 120
km along strike and 170 km
down dip.
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