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The Gales Creek fault at Scoggins Dam: an ac�ve fault in the northwest Oregon Coast Range
R.E. Wells and S.E.K. Bennett, U.S. Geological Survey, Portland, Oregon

The GCF has evidence for progressive 
o�set continuing into the Holocene 
(Redwine et al., 2019; trench log of 
Horst et al., 2020 right). 

The paleoseismic studies document 
multiple Holocene earthquakes at sev-
eral localities over 20 km of fault 
length. 

With complex fault geometry, Holo-
cene activity on at least 3 major 
strands, the GCF has potential for 
large, complex rupture capable of > 
M7 earthquakes, a signi�cant source 
of seismic hazard to the greater Hills-
boro-Beaverton-Portland metro area.

Detailed geologic                                                                                                                                                                                                                                            
mapping and trenching of the GCF reveals that Scoggins Dam lies within a 
complex, 1–2 km-wide right (releasing) step between two major NW-strik-

Main Point: The Holocene active Gakes Creek fault 
passes beneath Scoggins Dam, west of Portland. It is 
a seismic hazard to the Portland-Hillsboro metro area.
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Summary
1. The NW-striking, 70 km-long, Gales Creek fault forms the western boundary of the populated Tu-
ala�n Valley and the greater Portland metro area.
2. 8-12 kilometers of right lateral offset of bedrock have been documented on the GCF.
3. Scoggins Dam and reservoir lie within a right-stepping releasing stepover between the Scoggins 
Creek and Parson Creek strands of the GCF.
4. The Scoggins Creek and Parson Creek faults have had mul�ple Holocene surface-rupturing earth-
quakes at 1000, 4000, and 8800 years ago (Horst et al., 2020).
5. The GCF appears to be capable of a M7+ earthquake, which poses a significant seismic hazard to 
the western part of the Portland metro area.
6. The Bureau of Reclama�on is pursuing a remedia�on plan to repair or replace Scoggins Dam.

Inversion of slip data from the 
NW and NE-striking faults in 
Eocene-Oligocene bedrock at 
Scoggins Dam suggests that 
the maximum horizontal com-
pressive stress has been orient-
ed ~N13°E.

This is consistent with dextral 
o�set on the GCF and historic 
stress �eld orientations derived 
from earthquake focal mecha-
nisms and borehole breakouts. 

The Gales Creek Fault is Holocene ac�ve and a seismic hazard to the Portland metro area.

NE-striking, sinistral normal-oblique faults and NW-striking dextral faults occur 
within the stepover and are exposed along the shoreline of Henry Hagg Lake, where 
thick colluvial soils are stripped by wave ac�on, providing ~20 km of nearly con�nu-
ous exposure of bedrock and surficial geologic units during low reservoir levels. 

Many of these secondary stepover faults appear to offset soil hori-
zons, although ubiquitous mass was�ng complicates their inter-
preta�on. 

1 The Oregon forearc is moving north. Mo�on is accommodated 
by ac�ve crustal faults faults, including the Gales Creek fault.

2 3

4

The 70-km-long, NW-striking GCF forms the western margin of the 
populated Tuala�n Valley and passes beneath Scoggins Dam and 
Henry Hagg Lake, 15 km SW of Hillsboro, Oregon.

Paleo-stress from fault slip matches current stress field.

Geology, gravity, and aeromagne�c mapping show 8-12 km of 
right lateral offset of Eocene basement and Columbia River Basalt.

Measured fault slip direc�ons

In coopera�on with the Bureau of Reclama�on and Clean 
Water Services, we remapped the vicinity of Scoggins Dam in  
greater detail than Wells et al. (2020). 

Stepovers between two 
major fault strands can be 
complicated, with many 
cross faults.

Major faults bound discrete structural domains.
Domains within GCF stepover are rotated clockwise.

Structural Analysis documents right lateral faul�ng consistent with current stress regime.

P

Kim, 2004

modi�ed from Blakely et al., 2000




