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Seismic Hazard

Epicentral Region
The September 19, 2017, M 7.1 earthquake in Central Mexico occurred as the result of normal faulting at a
depth of approximately 50 km. Focal mechanism solutions indicate that the earthquake occurred on a
moderately dipping fault, striking either to the southeast, or to the northwest. The event is near, but not
directly on, the plate boundary between the Cocos and North America plates in the region. At the location of
this event, the Cocos plate converges with North America at a rate of approximately 76 mm/yr, in a northeast
direction. The Cocos plate begins its subduction beneath Central America at the Middle America Trench,
about 300 km to the southwest of this earthquake. The location, depth, and normal-faulting mechanism of this
earthquake indicate that it is likely an intraplate event, within the subducting Cocos slab, rather than on the
shallower megathrust plate boundary interface.

While commonly plotted as points on maps, earthquakes of this size are more appropriately described as slip
over a larger fault area. Normal-faulting events of the size of the September 19th, 2017 earthquake are
typically about 50x20 km (length x width).

Over the preceding century, the region within 250 km of the hypocenter of the September 19th, 2017
earthquake has experienced 19 other M 6.5+ earthquakes. Most occurred near the subduction zone interface
at the Pacific coast, to the south of the September 19 event. The largest was a M 7.6 earthquake in July
1957, in the Guerrero region, which caused between to 50-160 fatalities, and many more injuries. In June
1999, a M 7.0 at 70 km depth, just to the southeast of the September 19, 2017 earthquake, caused 14
fatalities, around 200 injuries, and considerable damage in the city of Puebla (MMI VIII).

Today is the anniversary of the devastating 1985 M 8.0 Michoacan earthquake, which caused extensive
damage to Mexico City and the surrounding region. That event occurred as the result of thrust faulting on the
plate interface between the Cocos and North America plates, about 450 km to the west of the September 19,
2017 earthquake. Today’s earthquake also occurs 12 days after a M 8.1 earthquake offshore of Chiapas, in
southern Mexico. The epicenter of the M 8.1 event is located about 650 km to the southeast of today's quake.
That earthquake also occurred as the result of normal faulting within the subducting Cocos Plate, at a depth
of 50-70 km.
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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 111° and the dip is 42°SSW. The
dimensions of the subfault elements are 5 km in the strike direction and 5 km in the dip
direction. The rupture surface is approximately 40 km along strike and 40 km along downdip.
The seismic moment release based upon this plane is 5.7e+26 dyne.cm.
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M7.1 Mexico Earthquake of 19 September 2017
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18.584, -98.399
Depth 51.0 km
M = 7.1
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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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