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A June 13, 2005, a large earthquake with a preliminary USGS moment
magnitude of 7.8 struck the Tarapaca province in Chile. The initial USGS focal
mechanism and Harvard CMT indicate that this was an approximately 115 km
deep normal faulting event located over 200 km inland of the Peru-Chile
trench. However, little else is known about the source mechanism of this
earthquake, in particular, or about deep normal events in this region, in
general. In this study, we determine the slip distribution of the Tarapaca
earthquake using a finite fault wavelet inversion methodology. We compare
the results of finite fault inversions using only teleseismic broadband
waveforms to ones which also incorporate local strong motion seismograms,
Envisat radar data, and limited local GPS data. Our velocity structure is a
one-dimensional velocity model derived from a local three-dimensional
double- difference tomographic model (Comte et al., 2004). Preliminary results
based on finite fault inversions of teleseismic data indicate a steeply dipping

fault geometry and moment release of 6.17*10%" dyne cm. By combining local
seismic and geodetic data, with teleseismic data we obtain much better
resolution of the slip distribution than can be achieved with teleseismic data
alone. With the results of the combined inversion, we can determine which
nodal plane of the focal mechanism ruptured, and compare the locations of
significant slip concentrations to thermal models of the subducting slab.
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