
M 7.6, COSTA RICA
Origin Time: Wed 2012-09-05 14:42:10 UTC (08:42:10 local)
Location: 10.12oN 85.35oW Depth: 40 km

PAGER
Version 3

Estimated Fatalities Estimated Economic Losses
Created: 6 hours, 11 minutes after earthquake

Estimated Population Exposed to Earthquake Shaking
ESTIMATED POPULATION

EXPOSURE (k = x1000) - -* 522k* 5,453k 3,033k 571k 170k 0 0 0

ESTIMATED MODIFIED
MERCALLI INTENSITY

PERCEIVED SHAKING Not felt Weak Light Moderate Strong Very Strong Severe Violent Extreme

POTENTIAL
DAMAGE

Resistant
Structures
Vulnerable
Structures

none

none

none

none

none

none

V. Light

Light

Light

Moderate

Moderate

Moderate/Heavy

Moderate/Heavy

Heavy

Heavy

V. Heavy

V. Heavy

V. Heavy

*Estimated exposure only includes population within the map area.

Population Exposure population per ~1 sq. km from Landscan

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
have required a local or regional level
response.

Estimated economic losses are less than
1% of GDP of Costa Rica.

Structures:
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):

Date
(UTC)

Dist.
(km)

Mag. Max
MMI(#)

Shaking
Deaths

2000-02-20 188 5.6 VI(19k) 0
1993-07-10 193 5.8 VIII(893) 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.

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

FOR TSUNAMI INFORMATION, SEE: tsunami.noaa.gov

Event ID: usc000cfsd

Selected City Exposure
from GeoNames.org

MMI City Population
VIII Santa Cruz 12k
VII Nandayure 2k
VII Nicoya 15k
VII Hojancha 2k
VII Samara 1k
VII Paquera 2k
V San Jose 335k
IV Managua 973k
IV Masaya 130k
IV Leon 145k
III David 83k

bold cities appear on map (k = x1000)

Map prepared by U.S. Geological Survey
National Earthquake Information Center
5 September 2012
Map not approved for release by Director USGS

EARTHQUAKE SUMMARY MAP  XXXU.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY
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M 7.6 Hojancha, Costa Rica Earthquake of 5 September 2012
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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.

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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Year Mon Day  Time    Lat     Long   Dep  Mag
1900  06  21  2052  10.000  -85.500    0  7.2
1900  11  09  1610  13.000  -90.000    0  7.0
1901  10  08  0214  13.000  -87.000    0  7.1
1904  12  20  0544   8.500  -83.000    0  7.2
1907  12  30  0526  12.100  -86.300    0  7.2
1916  02  27  2020  12.000  -90.000    0  7.3
1916  04  24  0802  11.000  -85.000    0  7.2
1916  04  26  0221  10.000  -85.000    0  7.1
1924  03  04  1007   9.557  -83.844   35  7.0
1926  02  08  1517  12.011  -88.758   35  7.1
1926  11  05  0755  12.670  -86.736   35  7.1
1934  07  18  0136   8.045  -82.480   25  7.6
1939  12  21  2054   9.986  -84.546   35  7.2
1941  12  05  2047   8.752  -83.158   35  7.3
1941  12  06  2124   8.143  -84.401   35  7.0

1945  06  03  1305   8.400  -82.700   80  7.0
1947  01  26  1006  12.500  -86.250  170  7.0
1948  11  19  0104  10.000  -83.500   80  7.0
1950  10  05  1609  11.000  -85.000    0  7.8
1956  10  24  1442  11.619  -86.436   35  7.2
1962  07  26  0814   7.499  -82.781   23  7.2
1978  08  23  0038  10.222  -85.204   25  7.0
1983  04  03  0250   8.777  -83.032   25  7.5
1990  03  25  1316   9.847  -84.769 32.9  7.1
1990  03  25  1322   9.948  -84.757   22  7.3
1991  04  22  2156   9.675  -83.072 12.3  7.6
1992  09  02  0016  11.766  -87.352   45  7.7
2001  01  13  1733  13.038  -88.661   38  7.7
2012  09  05  1442  10.120  -85.347 40.8  7.6

Peak Ground Acceleration in m/sec**2

.2 .4 .8 1.6 2.4 3.2 4.0 4.8
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M 7.6 Hojancha, Costa Rica Earthquake  
 
5 September 2012 14:42:10
10.120°N, -85.347°E
Depth 40.8 km
Mw = 7.6 (USGS)
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Depth Profile

                               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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240

200

160

120

80

40

0

D
ep

th
 (k

m
)

-40 0 40 80 120 160 200 240 280 320

Distance Perpendicular to Average CMT Strike (km)

TRENCH
NEIC Epicenter

CMT solutions used to 
constrain slab geometry
CMT solutions of 
background seismicity

Background seismicity

Active seismic data 
interpretations
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Modeled slab geometry

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 are 10 km in the
strike direction and 8 km in the dip direction.The rupture surface is 70 km along strike and 50 km downdip. The seismic moment
release based upon this plane is 2.93e+27 dyne.cm.

Cocos Plate

Caribbean Plate

Plate Motion: 77mm/yr


