
















• Interpretation of GPR 
profile TR-1 across 
the Canyon River 
Fault.  Orange 
reflector is interpreted 
as bedrock on the 
down-thrown side of 
the fault.  Depth to 
bedrock at the base 
of the scarp is 
estimated to be 
approximately 3 to 4 
m (10 to 13.5 ft).  
Yellow reflector is 
interpreted as a fan 
resulting from debris 
flows originating on 
the steep slope 
bounding the north 
side of the sag pond.







The net vertical separation of about 3.35  meters, measured 
both on the top of the Crescent Formation and on the modern 
ground surface, and the presence of only one colluvial wedge 
(unit 5) suggests a single event. The contacts between units 4 
a, b, and c appear to be fault contacts near the fault scarp but
they grade into a single unit away from the scarp. Their 
aggregate thickness near the scarp is about 1 meter, but at a 
horizontal distance of 3 meters from the scarp they thin to 
about 35 cm. Also, because there is no colluvium deposited 
between them but there is a thick colluvial wedge above them, 
we interpret slip along those contacts to be thrusting (drag) out 
of the plane of the trench wall (from west to east) synchronous 
with the slip on the  primary fault plane. 





Conventional radiocarbon ages of detrital 
charcoal underlying the colluvial wedge 
are 2620±70, 2050±90, and 1790±40 yr 
B.P.  About 300m to the southwest, a 
conventional age of 1880±70 yr B.P. was 
obtained from charcoal in silt draped over 
remnant boulder gravel in a channel that 
was abandoned after the main channel was 
diverted by the fault scarp













Assuming and correcting for a rake of 25 degrees 
implies a  total slip of about 7.9  meters (26 ft); at a 
rake of 65 degrees, net slip is about 3.7m (12 ft.), 
suggesting that the Canyon River fault generated an 
earthquake with a magnitude on the order of 6.7-7.8 
(Wells and Coppersmith, 1994) shortly after about 
1880 yr B.P. The splaying from the main fault, much 
of which is thrust or high-angle reverse faulting, 
strongly suggests a positive flower structure, which 
further supports a significant strike-slip component.







Conclusions

The Canyon River fault lies on a discontinuous 
lineament from south of Lake Wynoochee to near 
Lake Cushman, marked by a 3-m high north-facing 
scarp. Motion on the fault was oblique reverse-left-
lateral and was probably dominantly strike-slip. A 
single late Holocene event had a probable magnitude 
between about 7 to 7.5. The Wynoochee Dam was 
built in 1972 and the two Cushman dams were 
completed in 1926 and 1930 and were likely not 
design to withstand an earthquake of that magnitude.


