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The S e a t t l e Fault System At Depth

Alternative Fault Models Interpreted from Seismic Reflection and Refraction Data

Brocher et al. 2004Johnson et al. 2004

(from Nelson et al., 2003)
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Mapping the Terrace Inner- Edge

Thrust locations (A, B, C, D) from off-
shore seismic reflection profiles 

(Johnson et al., 1999)
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Identification of Preserved Shoreline 
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Error in LIDAR Terrace Elevations
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Mean bias = +65 cm

Std dev = 90 cm
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Slip Inversion with Angular Dislocations

• Given surface 
displacements, we solve 
for fault slip using a 
weighted damped least 
squares approach

• Minimizes data misfit and 
roughness of the slip
distribution

• Solution is implemented 
in Poly3Dinv  (Maerten, et 
al., in press)

Trade-off curve suggests that e = 0.3 balances 
data-fitting with smoothing



Inverted Slip and M o d e l e d  U p l i f t

Rupture area = 900 km2

Rupture length = 30 km

Rupture width = 30 km

Rupture depth = 10 km

Mw = 7.27

Model set-up

Slip solution

Characteristics of slip 
solution:



Model Comparison

Regardless of differences in subsurface fault geometry…

A.D. 900 event approximately Mw = 7.2-7.4
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Conclusions

1) LIDAR mapping reveals fault scarps and regional

deformation associated with the Seattle fault

2) A.D. 900 Seattle fault earthquake uplifted a marine

terrace up to 8 m in a doubly-plunging anticline

3) Slip inversion modeling gives earthquake magnitude of

Mw = 7.2-7.4

4) Larger magnitude is possible since terraces do not

record uplift <1 m

5) Stress triggering between Seattle and Tacoma faults not

a likely cause of coincident rupture


