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Seismic Hazard

Epicentral Region
This earthquake occurred at the boundary between the Nazca and South American tectonic plates. The two
plates are converging at a rate of 80 mm per year. The earthquake occurred as thrust-faulting on the interface
between the two plates, with the Nazca plate moving down and landward below the South American plate.

Coastal Chile has a history of very large earthquakes. Since 1973, there have been 13 events of magnitude
7.0 or greater. The February 27 shock originated about 230 km north of the source region of the magnitude
9.5 earthquake of May, 1960 -- the largest earthquake worldwide since the beginning of instrumental
seismology at the beginning of the twentieth century.  The giant 1960 earthquake spawned a tsunami that
caused destruction on coasts throughout the Pacific Ocean basin. An estimated 1600 lives were lost to the
1960 earthquake and tsunami in Chile, and the 1960 tsunami took another 200 lives among Japan, Hawaii,
and the Philippines. Approximately 300 km to the north of the February 27 earthquake is the source region of
the magnitude 8.2 earthquake of August 17, 1906.  The tsunami associated with the 1906 earthquake
produced some damage in Hawaii, with reported run-up heights as great as 3.5 m.  Approximately 870 km to
the north of the February 27 earthquake is the source region of the magnitude 8.5 earthquake of November,
1922. The 1922 earthquake significantly impacted central Chile, killing several hundred people and causing
severe property damage.  The 1922 quake generated a 9-meter local tsunami that inundated the Chile coast
near the town of Coquimbo; the tsunami also crossed the Pacific, washing away boats in Hilo harbor, Hawaii.
The magnitude 8.8 earthquake of February 27, 2010 ruptured the portion of the South American subduction
zone separating the source regions of the 1960 and 1906 earthquakes. This earthquake injured about 12,000
and was responsible for the deaths of at least 523. Approximately 800,000 people were displaced while
370,000 houses, 4,000 schools, 79 hospitals, and 4,200 boats were damaged by the earthquake and tsunami
in the Valparaiso-Concepcion-Temuco area. At least 1.8 million people were affected in Araucania, Bio-Bio,
Maule, O'Higgins, Region Metropolitana and Valparaiso. The total economic loss in Chile was estimated at 30
billion US dollars. Electricity, telecommunications and water supplies were disrupted and the airports at
Concepcion and Santiago had minor damage. The tsunami damaged or destroyed many buildings and roads
at Concepcion, Constitucion, Dichato and Pichilemu and also damaged boats and a dock in the San Diego
area, USA. Maximum acceleration of 0.65g was recorded at Concepcion and more than 2 meters of uplift
along the coast was observed near Arauco.
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Distribution of the amplitude and direction of
slip for subfault elements of the fault rupture
model are determined from the inversion of
teleseismic body waveforms and long period
surface waves. Arrows indicate the amplitude
and direction of slip (of the hanging wall with
respect to the foot wall); the slip is also
colored by magnitude. The view of the rupture
plane is from above. The strike of the fault
rupture plane is 19° and the dip is 18°E. The
dimensions of the subfault elements are 30
km in the strike direction and 20 km in the dip
direction. The rupture surface is
approximately 450 km along strike and 160
km along downdip. The seismic moment
release based upon this plane is 2.5e+29
dyne.cm.
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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 signifiance.
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M8.8 Maule Earthquake of February 27, 2010
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Depth 22.9 km
M = 8.8
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Seismic hazard is
expressed as peak
ground acceleration
(PGA) on firm rock, in m/
s² , expected to be
exceeded in a 50-yr
period with a probability
of 10 percent.
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