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Figure 1.  Profi les across the Seattle basin show-
ing spectral amplitudes at frequencies relative 
to bedrock sites (a, b) and a profi le showing the 
P-wave velocity structure of the Seattle basin 
derived from tomographic analysis of the 1999 
SHIPS data (bottom).  The numbers in parentheses 
in the legend on the rtop graph are the wave pe-
riods in seconds.  The red contour on the velocity 
model (4.5 km/sec) is interpreted to be near the 
top of basement rocks below the basin.  Note the 
large amplifi cation of 1.0- to 0.2- Hz waves (1- to 
5-sec periods) over the basin (a).  Stations con-
tributing to the upper plots are listed, as are teh 
locations of the Olympic Mountains, the Cascade 
Range, the city of Seattle, and our blasts (stars).

Figure 2.  Interpreted cross section showing compressional velocities (contoured at 0.5-km/s 
intervals), relocated seismicity (black circles: continental crustal events;  colored symbols: in-
traslab events), and Moho refl ector (blue line). Interpreted top of subducting plate (red line) is 

drawn 7 km above refl ec-
tor. The region between 
these lines is interpreted 
to be the subducting 
oceanic crust, composed 
of basalt above 40-km 
depth (horizontal green 
line) and beginning to 
transform to eclogite 
below. Subducting 
mantle is below the blue 
line. Low velocities in the 
mantle wedge imply the 
presence of serpentinite. 
There is no vertical exag-
geration.
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Results obtained from SHIPS experiments permit a much more sophisticated 
characterization of the geometry of plate convergence along the northern Casca-
dia subduction zone as well as earthquake hazards posed by this subduction zone. 
Examples of these new results range from (1) characterization of crustal fault 
geometry and its variation along strike in the Puget Lowland from high-resolution 
seismic tomography studies (e.g., Brocher et al., 2001; Van Wagoner et al., 2002; 
Ramachandran et al., 2004), (2) determining the velocity and intrinsic attenuation 
structure within the Seattle basin (Li et al., 2005; Pratt and Brocher, 2005), (3) 
documenting the amplifi cation of low frequency (3-7 second period) weak ground 
motions and the attenuation of higher frequency (above 7 Hz) weak ground mo-
tions by the Seattle basin (Pratt et al., 2003; Li et al., 2005; Figure 1), (4) using 
high-resolution 3D tomography models to calculate synthetic ground motions for 
scenario earthquakes in Puget Sound (Pitarka et al., 2004), and (5) imaging the 
subducting Juan de Fuca slab beneath the forearc and determining whether the 
inslab seismicity lies within the crust or the upper mantle of the subducting slab 
(Trehu et al., 2002; Preston et al., 2003; Figure 2).
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