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Seismic Hazard

Epicentral Region
The January 10, 2018, M 7.6 Great Swan Island, Honduras earthquake occurred as the result of strike slip
faulting in the shallow crust near the boundary between the North America and Caribbean plates. Early focal
mechanism solutions indicate that rupture occurred on a steeply dipping structure striking either west-
northwest (right-lateral), or west-southwest (left-lateral). At the location of this earthquake, the North America
plate moves to the west-southwest with respect to the Caribbean plate at a rate of approximately 19 mm/yr.
Local to the January 10, 2018 earthquake, this motion is predominantly accommodated along the Swan
Islands transform fault, a left-lateral structure. The location, depth and focal mechanism solution of today’s
earthquake are consistent with rupture occurring along this plate boundary structure, or on a nearby and
closely related fault.

While commonly plotted as points on maps, earthquakes of this size are more appropriately described as slip
over a larger fault area. Strike-slip-faulting events of the size of the January 10, 2018, earthquake are typically
about 140x20 km (length x width).

Nine other earthquakes of M 6 or larger have occurred within 400 km of the January 10, 2018 event over the
preceding century. Previous strong earthquakes along the North America-Caribbean plate boundary in this
region include the destructive M 7.5 Guatemala earthquake of February 4, 1976, which resulted in more than
23,000 fatalities. The 1976 earthquake occurred on the Motagua fault, a segment of the plate boundary that
lies in southern Guatemala, about 650 km west-southwest of the hypocenter of the January 10, 2018, event.
In May 2009, a M 7.3 earthquake occurred along the Swan Island transform fault approximately 300 km west
of the January 10, 2018 event. The 2009 earthquake (which was much closer to land than the 2018 event)
resulted in 7 fatalities, 40 injuries and 130 buildings being damaged or destroyed.
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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 256° and the dip is 85° N. The
dimensions of the subfault elements are 5 km in the strike direction and 3 km in the dip
direction. The rupture surface is approximately 40 km along strike and 15 km along downdip.
The seismic moment release based upon this plane is 2.5e+27 dyne.cm.
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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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