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The 1998 SHIPS (Seismic Hazards Investigation in Puget Sound) survey is

part of a larger geophysical campaign designed to further our understanding

of earthquake generation within the Cascadia subduction zone. Seismic

surveys conducted during the past 5 years provide wide-angle and MCS data

from over the trench, and the continental slope and shelf. During the SHIPS

experiment, we collected seismic data to show the geologic structure

between the shelf and areas closer to the magmatic arc, where the

population is concentrated.

Reflection and wide-angle seismic data from the Strait of Juan de Fuca

indicate that the subducting oceanic plate is shallower than previously

estimated. Strong midcrustal reflections dip east. Below the eastern part

of this strait, the dip and strength of these reflections increases, and

reflective rocks can be traced to depths as great as 50-60 km. These

reflections probably correlate with similar ones evident in Lithoprobe

seismic data collected across southern Vancouver Island.

SHIPS MCS data collected in the Strait of Georgia show that little

deformed, Holocene and Pleistocene sediment overlies bedrock that is

deformed by thrust faults and broad, gentle folds.  A thrust fault overlies

one of the most active sources of shallow-crustal earthquakes in the

Pacific Northwest.

The Seattle fault underlies a major urban area and is the focus for intense

investigation. Pre-stack migrated MCS data indicate that within the upper 2

km this fault dips about 60 degrees south. A 3-D velocity model that

results from tomographic inversion of arrival times in wide-angle seismic

data indicates that the Seattle fault is a high-angle thrust along which

high-velocity, most likely Eocene volcanic, rocks have overridden fill

within the deep (about 10 km) Seattle basin. In addition the velocity model

shows that, in north-south cross section, deep fault-bound basins alternate

with structural highs that trend roughly east-west. Modeling of gravity

data also indicate that the Seattle fault dips steeply south. In this

modeling 3D velocities were transformed to a 3D density model. The gravity

anomaly calculated from this density model bears excellent agreement with

the observed gravity anomaly.

