
Map prepared by U.S. Geological Survey
National Earthquake Information Center
8 January 2009
Map not approved for release by Director USGS

EARTHQUAKE SUMMARY MAP  XXXU.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

                               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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  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  HDF (unpublished earthquake catalog) (Engdahl, 2003)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
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Costa Rica Earthquake
 
08 January 2009 19:21:34 UTC
 
10.197° N., 84.159° W.
Depth 4.5 km
Mw = 6.1 (USGS)
The earthquake was felt throughout Costa Rica and 
in southern and central Nicaragua. Its epicenter was 
located 35 km (20 miles) NNW of San Jose, Costa Rica 
(pop 309,000) and 115 km (75 miles) SSE of San Carlos, 
Nicaragua (pop 8,000). In the Fraijanes-Dulce Nombre 
area of Costa Rica four people were killed and many 
roads were blocked by landslides  Also, many buildings 
were damaged and many people were injured in the area. 

TECTONIC SUMMARY
The Costa Rican earthquake of January 8th, 2009 occurred within the Caribbean
plate just east of its surface boundary with the Cocos plate. The earthquake has a
strike-slip mechanism and likely resulted from the release of stresses built up
within the crust of the Caribbean plate as the Cocos plate subducts beneath it.
The plates converge at a rate of about 75 mm/year and the Cocos subducted slab
dips to the northeast at around 45° to a depth of 170 km.
Cocos subduction has been responsible for a tremendous amount of historically
damaging earthquakes in Central America. In 1776 an earthquake in Santiago,
Guatemala left 20,000 dead, destroyed 3,000 buildings and forced the colonial
capital of Central America to be moved. In 1931 a M6.0 earthquake in
Managua, Nicaragua killed 2,000 people. In 1972 another earthquake in
Managua with M6.2 left approximately 5,000 dead, 20,000 injured and 250,000
homeless. The 1976 M7.5 Motagua earthquake in Guatemala claimed 23,000
lives and injured 76,000 more. This event took place along the Motagua fault
zone, which acts as the active transform boundary between the Caribbean and
South America plates. In 1986 a M5.5 earthquake killed 1,000 people in El
Salvador. The 1991 M7.6 earthquake in Costa Rica killed 47 people and injured
109 more. In 1992 a M7.6 earthquake in Nicaragua killed at least 116 people.
Most damage and casualties were a result of a tsunami triggered by the
earthquake. In January of 2001, a M7.7 earthquake southwest of San Miguel, El
Salvador killed 852 people and damaged 150,000 buildings. Extensive
landsliding was responsible for most of the deaths and damage associated with
this event. One month later, to the day, a M6.6 earthquake took 315 lives in the
San Juan Tepezontes-San Vicente-Cojutepeque area in El Salvador.

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 Cocos Plate and Caribbean Plate
converge in the region of this earthquake,
with the Cocus plate subducting under the
crustal Caribbean Plate. Plate convergence
is around 75 mm/yr.
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Significant Earthquakes Mag >= 7.5

Year Mon Day  Time    Lat     Long   Dep  Mag
1907  06  25  1754   1.000  127.000  200  7.5
1910  12  16  1445   4.500  126.500    0  7.6
1913  03  14  0845   4.500  126.500    0  7.9
1914  05  26  1422  -2.000  137.000    0  7.9
1916  01  13  0820  -3.000  135.500    0  7.6
1926  10  26  0344  -3.219  139.097   35  7.5
1932  05  14  1311   0.258  126.169   35  8.1
1936  04  01  0209   4.165  126.521   35  7.7
1950  10  08  0323  -3.750  128.250    0  7.5
1957  09  24  0821   5.230  127.117   35  7.7
1965  01  24  0011  -2.455  125.965 28.4  8.2
1968  08  10  0207   1.422  126.260 19.6  7.6
1971  01  10  0717  -3.232  139.744 54.9  7.7
1979  09  12  0517  -1.688  135.966 18.9  7.5
1986  08  14  1939   1.805  126.485 30.9  7.5
1996  02  17  0559  -0.919  136.973 36.5  8.2
2007  01  21  1127   1.065  126.282   22  7.5
2009  01  03  1943  -0.510  132.783   35  7.6
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Note on earthquakes: From 1900 - 1963, earthquakes shown are from
Centennial Catalog, magnitudes greater than 5.5. From 1964 - 2002,
earthquakes are from HDF catalog, magnitudes greater than 4.5. From
2003 to present, earthquakes are from NEIC, magnitudes greater than 4.5.
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