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earthquakes of MW 6.0 or larger occurring in the Dominican Re-
public and included in the GCMT catalogue, shows thrust faulting.

Palaeoseismic investigations and historical reports make it
clear that large earthquakes have occurred in Haiti previously
(e.g. Scherer 1912; Prentice et al. 1993). Recent studies using ge-
ological and geodetic data have also highlighted the potential for
earthquakes of M ∼ 7–7.5 on the Enriquillo and Septentrional
faults (Calais et al. 2002; Manaker et al. 2008). Little is known,
however, about the character of smaller, recent earthquakes in the
Enriquillo fault region, or about background seismicity rates, be-
cause of the absence of a local seismic network in Haiti. Following
the great 2004 Sumatra–Andaman earthquake and the large tsunami
it generated, the United States Geological Survey (USGS) invested
in a significant improvement to broad-band seismological observ-
ing capabilities in the Caribbean, installing nine broad-band seis-
mometers in the region (network code CU), each with near-realtime
telemetry capabilities. The combined network coverage provided
by the CU and global-network stations, along with improvements
to moment-tensor determination techniques (Arvidsson & Ekström
1998; Ekström et al. 1998) now make analysis of smaller earth-
quakes possible.

Knowledge of seismic strain-release patterns prior to and follow-
ing the 2010 January main shock is important for understanding
how strain is accommodated throughout the region, and for under-
standing possible effects of static stress changes related to the main
shock and larger aftershocks. The minimum magnitude threshold
for global CMT analysis is normally set at M ∼ 5, which would

lead to GCMT analyses of fewer than a dozen events for the current
Haiti sequence. Here, we present CMT solutions for 50 earthquakes
of the 2010 Haiti main shock–aftershock sequence, including events
with magnitudes as small as MW = 4.0. We also present analyses of
four earthquakes of magnitude 4.3–4.9 occurring prior to the main
shock, during the years 1990–2008.

2 DATA A N D M E T H O D S

We apply the CMT approach (Dziewonski et al. 1981; Dziewonski
& Woodhouse 1983; Ekström et al. 2005) to obtain moment tensors,
centroid locations and centroid times for the 2010 January 12 Haiti
main shock and aftershock sequence. We attempt to analyse all
earthquakes in the map region shown in Fig. 1 reported by the
USGS National Earthquake Information Center (NEIC) as of 2010
May 20 with preliminary magnitudes of 4.0 and larger for the four
months following the main shock (2010 January 12–2010 May
12). In addition, we attempt to analyse all events reported in the
USGS monthly listing with magnitude 4.0 or larger during the period
1977–2009.

For larger events (approximately MW ≥ 5.0), we follow the stan-
dard procedures used for global CMT analysis (Ekström et al.
2005). These analyses incorporate long-period body waves in
the period range 50–150 s; mantle waves in the period range
125–350 s and intermediate-period surface waves in the period
range 50–150 s. The determination of source parameters for smaller

Figure 1. Top panel: focal mechanisms for 50 earthquakes of the 2010 January 12 Haiti main shock–aftershock sequence. Bottom panel: focal mechanisms
for four earthquakes occurring in 1990–2008, prior to the 2010 main shock. All events are plotted at the NEIC epicentral locations. The mechanisms shown in
grey are less well constrained than those shown in red. Solutions could not be obtained for 56 events attempted, owing to high noise levels.
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