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Synopsis The White Branch fault zone, first documented in the early 2000s,
forms the southern part of the Horse Creek fault zone, a regional
normal fault zone that forms the western margin of the High
Cascades graben, a 30-km-wide structure that bounds the young
volcanoes of the central Oregon High Cascades. The White
Branch fault zone forms a younger graben within an older graben-
margin fault that lies to the west. The fault zone consists of many
en echelon strands that are mapped as juxtaposing upper Pliocene
to middle Pleistocene basalt against middle Pleistocene to
Holocene basalt. Individual faults have offsets of 50-100 m, and
some faults are marked by lavas that thicken considerably on the
downthrown side, indicating ponding against pre-existing scarps.
The youngest faulted rocks are thought to be early Bruhnes age
(<0.78 Ma), so the time of most-recent faulting herein is assumed
to be middle and late Quaternary (<750 ka).



Name
comments

This fault zone was mapped by Sherrod and others (2004 #5172)
and named by Conrey and others (2002 #5168) after fault
exposures along the White Branch of the McKenzie River in the
central Oregon Cascades. These faults form the southern part of
the Horse Creek fault zone (Sherrod and others, 2004 #5172).

County(s) and
State(s) LANE COUNTY, OREGON 

Physiographic
province(s) CASCADE-SIERRA MOUNTAINS 

Reliability of
location

Good
Compiled at 1:100,000 scale.

Comments: Fault traces are from 1:100,000-scale mapping of
Sherrod and others 2004 #5172).

Geologic setting The recently discovered White Branch fault zone forms the
southern part of the Horse Creek fault zone, a regional normal
fault zone that forms the western margin of the High Cascades
graben, a 30-km-wide structure that bounds the young volcanoes
of the central Oregon High Cascades (Sherrod and others, 2004
#5172). Conrey and others (2002 #5168) describe the White
Branch fault zone as a younger graben within an older graben-
margin fault that lies to the west. This fault zone is not shown on
most geologic maps (Walker and MacLeod, 1991 #3646; Sherrod
and Smith, 2000 #5165) or included in Quaternary fault
compilations (Pezzopane, 1993 #3544; Geomatrix Consultants
Inc., 1995 #3593; Madin and Mabey, 1996 #3575; Weldon and
others, 2002 #5648) of the area.

Length (km) 18 km.

Average strike N6°E

Sense of
movement

Normal 

Comments: These faults are mapped as normal or high-angle
faults by Conrey and others (2002 #5168) and Sherrod and others
(2004 #5172).

Dip Direction E

Paleoseismology
studies



Geomorphic
expression

These faults were delineated by mapping the Matuyama-Bruhnes
paleomagnetic contact with a fluxgate magnetometer (Conrey and
others, 2002 #5168), rather than by mapping prominent fault
scarps. The fault zone consists of many en echelon strands with
individual offsets of 50-100 m. Some faults are marked by lavas
that thicken considerably on the downthrown side, which
probably indicates ponding against pre-existing scarps (Conrey
and others, 2002 #5168).

Age of faulted
surficial
deposits

Sherrod and others (2004 #5172) map the fault zone as
juxtaposing undifferentiated older (upper Pliocene to middle
Pleistocene) basalt (QTb) against undifferentiated younger
(middle Pleistocene to Holocene) basalt (Qb). The youngest
faulted rocks are thought to be early Bruhnes (<0.78 Ma) in age
(Conrey and others, 2002 #5168).

Historic
earthquake

Most recent
prehistoric

deformation

middle and late Quaternary (<750 ka) 

Comments: Sherrod and others (2004 #5172) map the fault zone
as juxtaposing undifferentiated older (upper Pliocene to middle
Pleistocene) basalt (QTb) against undifferentiated younger
(middle Pleistocene to Holocene) basalt (Qb). The youngest
faulted rocks are thought to be early Bruhnes age (<0.78 Ma), so
the time of most-recent faulting herein is assumed to be middle
and late Quaternary (<750 ka).

Recurrence
interval

Slip-rate
category

Less than 0.2 mm/yr 

Comments: Poor geomorphic expression and individual offsets of
50–100 m in middle Pleistocene rocks (Conrey and others, 2002
#5168) suggest low rates of long-term slip.

Date and
Compiler(s)

2002 
Stephen F. Personius, U.S. Geological Survey
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