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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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TECTONIC SUMMARY

The September 5th 2012 M 7.6 earthquake beneath the Nicoya
Peninsula, Costa Rica, occurred as the result of thrust faulting on or
near the subduction zone interface between the Cocos and Caribbean
plates. At the latitude of this earthquake, the Cocos plate moves north-
northeast with respect to the Caribbean plate at a velocity of
approximately 77 mm/yr, and subducts beneath Central America at the
Middle America Trench.

Over the past 40 years, the region within 250 km of the September 5th
earthquake has experienced approximately 30 earthquakes with M 6 or
greater; two of these were larger than M 7, and neither caused
documented fatalities. The first was a M 7.2 in August of 1978, 9 km to
the north-northeast of the September 5th event; the second had a
magnitude of M 7.3, and struck a region just over 50 km to the east-
southeast in March 1990. The earthquake of October 5, 1950, M 7.8,
occurred in the general area of the September 5th 2012 earthquake,
although the hypocenter of the earlier earthquake is not known to high
precision. The 1950 earthquake caused damage in northwestern Costa
Rica and in the Valle Central of Costa Rica, but no reported casualties.
The closest earthquake to cause fatalities in recent history was the M 6.5
April 1973 earthquake, which occurred at shallow depth approximately
80 km to the northeast; the 1973 shock resulted in 26 fatalities and over
100 injuries.

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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EARTHQUAKE SUMMARY MAP XXX

Prepared in
cooperation
with the Global
Seismographic
Network

USAID

47 FROM THE AMERICAN PEOPLE

PAGER
Version 3

Created: 6 hours, 11 minutes after earthquake

" d

Estimated Fatalities

have required a local or regional level
response.

1% of GDP of Costa Rica.
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Yellow alert for shaking-related fatalities
and economic losses. Some casualties and
damage are possible and the impact should
be relatively localized. Past yellow alerts

Estimated economic losses are less than

Estimated Economic Losses
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Estimated Population Exposed to Earthquake Shaking
ESTIMATED POPULATION _* *
EXPOSURE (k = x1000) 522k 5,453k | 3,033k 571k 170k 0 0 0
sryeneey | 1 [wm ] v vi [ i
PERCEIVED SHAKING Not felt | Weak | Light |Moderate| Strong | Very Strong Severe Violent | Extreme
Resistant i i
P gInEn'}\TI éL none none none V. Light Light Moderate Moderate/Heavy Heavy V. Heavy
G gi’:ﬂg{:ﬂ: none none none Light Moderate | Moderate/Heavy Heavy V. Heavy | V.Heavy

*Estimated exposure only includes population within the map area.

Population Exposure
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PAGER content is automatically generated, and only considers losses due to structural damage.
Limitations of input data, shaking estimates, and loss models may add uncertainty.

http://earthquake.usgs.gov/pager

Finite Fault Model

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 N37W and the dip is 25 NE. The dimensions of the subfault elements are10km in the

strike direction and 8 km in the dip direction.The rupture surface is 70 km
release based upon this plane is 2.93e+27 dyne.cm.

population per ~1 sq. km from Landscan Structures:
500 1000 5000 10000

Overall, the population in this region resides
in structures that are vulnerable to
earthquake shaking, though some resistant
structures exist. The predominant vulnerable
building types are adobe block and mud wall
construction.

Historical Earthquakes (with MMI levels):

Shaking
Deaths

Date Dist. Mag.  Max
urc km MMI(#
2000-02-20 188 5.6  VI(19k) 0
1993-07-10 193 5.8 _ 1
1991-04-22 254 7.6  VII(213k) 75
Recent earthquakes in this area have caused
secondary hazards such as tsunamis,
landslides, and liquefaction that might have
contributed to losses.

Selected City Exposure

from GeoNames.org

Nicoya 5|
VIl Hojancha 2
VIl Samara 1
Paquera 2

Managua
IV Masaya 130
IV Leon 145
Ill__David 83
bold cities appear on map (k = x1000)

Event ID: usc000cfsd
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EARTHQUAKES AND SEISMIC HAZARD
USGS, National Earthquake Information Center
NOAA, National Geophysical Data Center
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HDF (unpublished earthquake catalog) (Engdahl, 2003)
Global Seismic Hazard Assessment Program
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PB2002 (Bird, 2003)
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BASE MAP
NIMA and ESRI, Digital Chart of the World
USGS, EROS Data Center
NOAA GEBCO and GLOBE Elevation Models

Bird, P., 2003, An updated digital model of plate boundaries:
Geochem. Geophys. Geosyst., v. 4, no. 3, pp. 1027- 80.

Engdahl, E.R. and Villasefior, A., 2002, Global Seismicity:
1900 - 1999, chap. 41 of Lee, W.H K., and others,eds.,
International Earthquake and Engineering Seismology,
Part A: New York, N.Y., Elsevier Academeic Press, 932 p.

Engdahl, E.R., Van der Hilst, R.D., and Buland, R.P., 1998,
Global teleseismic earthquake relocation with improved trav-
el times and procedures for depth determination: Bull. Seism.
Soc. Amer., v. 88, p. 722-743.

Map prepared by U.S. Geological Survey
National Earthquake Information Center

5 September 2012

Map not approved for release by Director USGS




