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Synopsis The northwest-striking Salem-Eola Hills homocline deforms
Miocene rocks of the Columbia River Basalt Group along the
Salem Hills and Eola Hills in the central Willamette Valley, at the
southwestern margin of deposition of these rocks in this part of
Oregon. In the late Miocene, the fold acted as a tectonic dam,
causing the obstruction of the ancestral Willamette River and
deposition of a thick sequence of basin-fill sediment in the
southern Willamette Valley. Older undated gravels of probable
Quaternary age that occupy a bedrock channel in the Salem water
gap slope northward about 25 times steeper than the present
channel of the Willamette River; this increase in slope probably
reflects uplift or faulting in the Salem Hills and Eola Hills. A
broad convexity in the modern channel profile of the Willamette
River that is roughly coincident with the location of the Salem
and Eola Hills may also be caused by deformation on the Salem-
Eola Hills homocline, but the channel convexity could also be



Eola Hills homocline, but the channel convexity could also be
caused by differential channel incision due to varying channel
lithology and be unrelated to ongoing tectonism.

Name
comments

The Salem-Eola Hills homocline was originally mapped as two
folds, the Eola Hills homocline and the Bunker Hills homocline
(Beeson and others, 1989 #4023); these folds were combined and
renamed the Salem-Eola Hills homocline after its location near
the Salem Hills and Eola Hills in the northern Willamette Valley
(Yeats and others, 1993 #5057; Crenna and Yeats, 1994 #4129).

County(s) and
State(s)

MARION COUNTY, OREGON 
POLK COUNTY, OREGON 

Physiographic
province(s) PACIFIC BORDER 

Reliability of
location

Poor
Compiled at 1:500,000 scale.

Comments: The fold traces are from a 1:500,000-scale figure of
Crenna and others (1994 #4129).

Geologic setting The northwest-striking Salem-Eola Hills homocline deforms
Miocene rocks of the Columbia River Basalt Group along the
Salem Hills and Eola Hills in the central Willamette Valley
(Beeson and others, 1989 #4023; Yeats and others, 1993 #5057;
Crenna and Yeats, 1994 #4129), and is located at the southwestern
margin of deposition of Columbia River Basalt Group rocks in
this part of Oregon. In the late Miocene, the fold acted as a
tectonic dam, causing the obstruction of the ancestral Willamette
River and deposition of a thick sequence of basin-fill sediment in
the southern Willamette Valley (Yeats and others, 1993 #5057;
Crenna and Yeats, 1994 #4129). The fold is not shown on most
geologic maps of the region (Walker and Duncan, 1989 #3581;
Walker and MacLeod, 1991 #3646; Yeats and others, 1996 #4291;
Gannett and Caldwell, 1998 #4066). The fold appears to be
significantly offset across the Mill Creek fault (Yeats and others,
1993 #5057; Crenna and Yeats, 1994 #4129).

Length (km) 32 km.

Average strike N26°W

Sense of
movement

Homocline 

Comments: The Salem-Eola Hills homocline is mapped as a



Comments: The Salem-Eola Hills homocline is mapped as a
northeast-dipping homocline or monocline (Beeson and others,
1989 #4023; Yeats and others, 1993 #5057; Crenna and Yeats,
1994 #4129).

Dip 2–4.5° NE. 

Comments: Dip of Columbia River Basalt Group rocks is from
Crenna and others (1994 #4129).

Paleoseismology
studies

Geomorphic
expression

The Salem-Eola Hills homocline is coincident with the
southwestern margins of the Salem Hills and the Eola Hills.
Crenna and others (1994 #4129) describe older undated gravels of
probable Quaternary age that occupy a bedrock channel in the
Salem water gap that slopes northward about 25 times steeper
than the present channel of the Willamette River. This increase in
slope probably reflects uplift or faulting in the Salem Hills and
Eola Hills (Crenna and Yeats, 1994 #4129). Yeats and others
(1993 #5057) and Crenna and others (1994 #4129) also identified
a broad convexity in the modern channel profile of the Willamette
River that is roughly coincident with the location of the Salem
and Eola Hills, and an increase in channel gradient of the river
north of Salem. However, the channel convexity could simply be
caused by differential channel incision due to varying channel
lithology (Crenna and Yeats, 1994 #4129), and the increase in
channel gradient is many kilometers downstream of the location
of the fold trace.

Age of faulted
surficial
deposits

The Salem-Eola Hills homocline may deform older Quaternary
(?) deposits along the Salem water gap and also may deform the
modern channel of the Willamette River (Yeats and others, 1993
#5057; Crenna and Yeats, 1994 #4129).

Historic
earthquake

Most recent
prehistoric

deformation

undifferentiated Quaternary (<1.6 Ma) 

Comments: No prior Quaternary fault compilation in the region
includes this structure (Pezzopane, 1993 #3544; Unruh and
others, 1994 #3597; Geomatrix Consultants Inc., 1995 #3593;
Madin and Mabey, 1996 #3575; Wong and others, 1999 #4073;
2000 #5137). The older gravels that may be deformed by the fold



2000 #5137). The older gravels that may be deformed by the fold
are undated, but may be of Quaternary age (Yeats and others,
1993 #5057; Crenna and Yeats, 1994 #4129). The evidence of
deformation of the modern channel of the Willamette River is
equivocal, so the Salem-Eola Hills homocline is mapped herein as
Quaternary (<1.6 Ma).

Recurrence
interval

Slip-rate
category

Less than 0.2 mm/yr 

Comments: Crenna and others (1994 #4129) describe 320 m of
uplift of Miocene Columbia River Basalt Group rocks across the
Salem-Eola Hills homocline; these data suggest low rates of long-
term slip.
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