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Figure 1.3 : Cascadia 
Subduction Zone 

plate boundary; 
Source: Pacifi c 

Northwest Seismic 
Network, University 

of Washington

Figure 1.2 : Map of 
selected earthquakes 
for Oregon (1841–
2002) (over 14,000 
earthquakes shown); 
Source: Oregon 
Department of 
Geology and Mineral 
Industries, Open File 
Report O-03-02
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The west coast of Oregon 
is located along the 
western margin of the 
North American tectonic 
plate near the boundary 
of the Juan de Fuca plate 
(Figure 1.3). Relative plate 
motions result in the Juan 
de Fuca plate sinking 

below the North American plate along the Cascadia Subduction Zone (CSZ) 
and beneath the coast of Northern California, Oregon, Washington and British 
Columbia. The North American plate is also deforming as it accommodates 
strain along it’s boundaries with the Pacific and Juan de Fuca plates. While 
earthquakes along this zone occur infrequently, plate movement can produce 
major earthquakes. In addition, western Oregon is underlain by a large and 
complex system of faults that can also produce damaging earthquakes. These 
smaller faults produce lower magnitude events, but the ground shaking and 
damage from these events can be great to structures located nearby.

As shown in Figure 1.2, earthquakes less than about M 6.0 occur 
routinely throughout Oregon. Most of these instrumentally 

recorded earthquakes have magnitudes less than 4.0 and very few 
significant historical earthquakes have been recorded east of the 
Cascade Range. Nearly 17,000 earthquakes of magnitude 1.0 to 6.0 
have been recorded in Oregon and Washington since 1970. About 15–
20 earthquakes a year are felt in the Pacific Northwest (M>3.0). 



Figure 1.4: Principal earthquake sources for major earthquake in Oregon; Source: Shoreland 
Solutions. Chronic Coastal Natural Hazards Model Overlay Zone, Salem, OR: Oregon 
Department of Land Conservation and Development (1998) Technical Guide-3
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Tectonic plate interactions result in the creation of faults and folds that 
generate most of the large earthquakes in the Pacific Northwest. Based on 

plate tectonic models and historical observations, major earthquakes in the 
Pacific NW that would affect Oregon bridges have three principal origins as 
described below and depicted in Figure 1.4; 

Subduction Zone Interplate thrust earthquakes. These are very large 1. 
earthquakes originating at the boundary of the North American and Juan 
de Fuca plates, (e.g. Mw 9 on Jan. 26, 1700)

Deep (25-45 miles) Intraplate earthquakes resulting from internal stresses 2. 
associated with the bending and arching of the Juan de Fuca plate as it is 
subducted beneath the North American plate. (e.g. Feb. 28, 2001, Mw 6.8 
Nisqually earthquake)

Shallow crustal earthquakes (<12 miles) generated within the different 3. 
seismotectonic provinces in the overlying North American plate. (e.g. Mar. 
25, 1993, ML 5.7 Scotts Mills earthquake)




