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M8.6 and M8.2 Northern Sumatra, Indonesia Earthquakes of 11 April 2012
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TECTONIC SUMMARY

The April 11, 2012, M8.6 and M8.2 earthquakes off the west coast of northern Sumatra, Indonesia, occurred as a
result of strike-slip faulting within the oceanic lithosphere of the Indo-Australia plate. The quakes were located
respectively 100 km and 200 km to the southwest of the major subduction zone that defines the plate boundary
between the India/Australia and Sunda plates offshore Sumatra.  At this location, the India/Australia plates move
north-northeast with respect to the Sunda plate at a velocity of approximately 52 mm/yr.

Large strike-slip earthquakes are not unprecedented in the diffuse boundary region separating the India and
Australia plates, southwest of the Sumatra subduction zone. Since the massive M 9.1 earthquake that ruptured a
1300 km long segment of the Sumatran megathrust plate boundary in December of 2004, three earlier large strike-
slip events had occurred within 50 km of the first large April 11, 2012 event. These earthquakes occurred on April
19 2006 (Mw6.2), October 4 2007 (Mw6.2) and January 10, 2012 (Mw7.2).   The focal-mechanisms of the three
earlier earthquakes and the two great earthquakes of April 11, 2012, are consistent in implying that each
earthquake could have occurred as the result of left-lateral slip on a north-northeast striking fault or right-lateral
slip on a west-northwest striking fault.  The two different orientations of strike-slip faulting are both possible under
the same tectonic stress field; perpendicular strike-slip faults that are both compatible with the same stress field are
called “conjugate faults.”  Possibly faults of both orientation have been involved in the recent earthquake activity.
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In the region of this earthquake, earthquakes define
the boundary between the Sunda Plate and the
Burma and Australia plates, which are converging at
about 52 mm/yr. (Plate motion is illustrated with
white arrows and labeled with velocity)
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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
2005  03  28  1609   2.085   97.108   30  8.6
2007  09  12  1110  -4.438  101.367   34  8.5
(event not on Epicentral Map)
2007  09  12  2349  -2.625  100.841   35  7.9
2009  09  30  1016  -0.720   99.867   81  7.5
2010  04  06  2215   2.383   97.048   31  7.8
2010  06  12  1926   7.881   91.936   35  7.5
2010  10  25  1442  -3.487  100.082   20  7.8
2012  04  11  1043   0.773   92.452   16  8.2
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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)
  World Slap (Hayes and Wald, 2010)

BASE MAP
  NIMA and ESRI, Digital Chart of the World
  USGS, EROS Data Center
  NOAA GEBCO and GLOBE Elevation Models
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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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Earthquakes within the Depth Profile are those whose epicenters that lie within the rectangle centered on line A-A' in the
"Epicentral Region" map.
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Northern Sumatra Earthquake           
 
11 April 2012 10:43:09 UTC
 
0.773° N., 92.4522° E.
Depth 16 km
Mw = 8.2 (USGS)
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Northern Sumatra Earthquake           
 
10 January 2012 18:36:59 UTC
 
2.433° N., 93.210° E.
Depth 20.5 km
Mw = 7.2 (USGS)

Northern Sumatra Earthquake           
 
11 April 2012 8:38:37 UTC
 
2.348° N., 93.072° E.
Depth 25 km
Mw = 8.6 (USGS)
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