
 Jump to Navigation

Quaternary Fault and Fold
Database of the United States
As of January 12, 2017, the USGS maintains a limited number of metadata
fields that characterize the Quaternary faults and folds of the United States. For
the most up-to-date information, please refer to the interactive fault map. 

Pine Valley graben fault system, Brownlee
section (Class A) No. 809a

Last Review Date: 2016-04-06

citation for this record: citation for this record: Personius, S.F., compiler, 2002,
Fault number 809a, Pine Valley graben fault system,
Brownlee section, in Quaternary fault and fold database of
the United States: U.S. Geological Survey website,
https://earthquakes.usgs.gov/hazards/qfaults, accessed
12/14/2020 01:59 PM.

Synopsis General: The Pine Valley graben fault system forms a complex
northwest-trending graben that confines Pine Valley. The graben
is formed in Miocene Columbia River basalts, and is floored by
Quaternary alluvial sediments. Numerous northwest-trending
faults are present throughout the region; some workers attribute
graben formation to a pull apart basin related to displacement
along a regional scale right-lateral strike-slip fault system, but
others see little evidence for late Cenozoic strike-slip faulting in
this area.

Sections: This fault has 2 sections. The Pine Valley graben fault
system is divided into two sections herein. The Brownlee section
consists of the Brownlee fault, and defines the northern margin of
the graben. The Halfway-Posey Valley section consists of the
Halfway-Deer Creek and Posey Valley faults and defines the



southern margin of the graben.

Name
comments

General: 

Section: This section consists of the Brownlee fault of Mann
(1989 #3542); parts of this fault have been mapped by Swanson
and others (1981 #3496), Mann (1989 #3542), Mann and Meyer
(1993 #3535), and Zollweg and Wood (1993 #780).

Fault ID: These structures are part of fault number 16 of
Pezzopane (1993 #3544) and fault numbers 70 and 71 of
Geomatrix Consultants, Inc. (1995 #3593).

County(s) and
State(s)

BAKER COUNTY, OREGON 
ADAMS COUNTY, IDAHO 
WASHINGTON COUNTY, IDAHO 

Physiographic
province(s) COLUMBIA PLATEAU 

Reliability of
location

Good
Compiled at 1:100,000 scale.

Comments: Fault locations are from 1:100,000-scale mapping of
Weldon and others (2002 #5648), based on 1:500,000-scale
mapping of Pezzopane (1993 #3544).

Geologic setting The Pine Valley graben fault system forms a complex northwest-
trending graben that confines Pine Valley. The graben is formed in
Miocene Columbia River basalts, and is floored by Quaternary
alluvial sediments (Brooks and others, 1976 #3573; Swanson and
others, 1981 #3496; Walker and MacLeod, 1991 #3646).
Numerous northwest-trending faults are present throughout the
region; some workers attribute graben formation to a pull apart
basin related to displacement along a regional scale right-lateral
strike-slip fault system (Mann, 1989 #3542; Mann and Meyer,
1993 #3535), but others see little evidence for late Cenozoic
strike-slip faulting in this area (Simpson and others, 1993 #3596;
Knudsen and others, 1996 #3529).

Length (km) This section is 17 km of a total fault length of 38 km.

Average strike N45°W (for section) versus N44°W (for whole fault)

Sense of
movement

Normal, Right lateral 

Comments: Faults in this section are mapped as normal or high-



Comments: Faults in this section are mapped as normal or high-
angle faults (Swanson and others, 1981 #3496; Walker and
MacLeod, 1991 #3646; Pezzopane, 1993 #3544; Simpson and
others, 1993 #3596). Some workers attribute formation of the
Pine Valley graben to a pull apart basin related to displacement
along a regional scale right-lateral strike-slip fault system (Mann,
1989 #3542; Mann and Meyer, 1993 #3535), but others see little
evidence for late Cenozoic strike-slip faulting in this area
(Simpson and others, 1993 #3596; Knudsen and others, 1996
#3529).

Dip 55° SW 

Comments: Mann (1989 #3542) and Zollweg and Wood (1993
#780) map a fault attitude of 55° near the southern end of the
Brownlee fault in western Idaho; Simpson and others (1993
#3596) and Geomatrix Consultants, Inc. (1995 #3593) modeled
the Brownlee fault as a 70° dipping normal or normal-oblique
fault in their analyses of paleo-earthquake magnitudes.

Paleoseismology
studies

Geomorphic
expression

Zollweg and Wood (1993 #780) and Simpson and others (1993
#3596) describes faults in the Brownlee section as discrete, 4–6
km long fault strands, rather than the continuous fault trace shown
in Mann (1989 #3542) and Mann and Meyer (1993 #3535). Faults
in the section offset rocks of the Miocene Columbia River Basalt
Group, in an area generally lacking Quaternary deposits. Most of
the trace has poor geomorphic expression, and no evidence of
fault scarps on Quaternary deposits has been described (Zollweg
and Wood, 1993 #780; Simpson and others, 1993 #3596;
Geomatrix Consultants Inc., 1995 #3593). The best geomorphic
expression of late Cenozoic faulting is found between Black
Canyon and Pine Creek Canyon near the northern end of the fault,
where a 2.5-km-long faceted mountain front is formed in Miocene
basalt (Zollweg and Wood, 1993 #780).

Age of faulted
surficial
deposits

Faults in the Brownlee section offset Miocene Columbia River
basalts, but no offsets in Quaternary surficial deposits have been
described (Zollweg and Wood, 1993 #780; Simpson and others,
1993 #3596; Geomatrix Consultants Inc., 1995 #3593).

Historic
earthquake



Most recent
prehistoric

deformation

undifferentiated Quaternary (<1.6 Ma) 

Comments: Simpson and others (1993 #3596) did not find
evidence of Quaternary displacement on the Brownlee section.
Pezzopane (1993 #3544), Geomatrix Consultants, Inc. (1995
#3593), and Weldon and others (2002 #5648) infer probable
Quaternary (<1.6–1.8 Ma) displacement on this part of the Pine
Valley graben fault system.

Recurrence
interval

10–100 k.y. 

Comments: The average recurrence time estimate on most active
faults in the southern Hells Canyon region is based on low rates
of Quaternary slip (Zollweg and Wood, 1993 #780).

Slip-rate
category

Less than 0.2 mm/yr 

Comments: Displacement across the fault zone in Miocene
Columbia River basalts is about 170 m northwest of Brownlee
Dam (Zollweg and Wood, 1993 #780); Geomatrix Consultants,
Inc. (1995 #3593) use the offset data to estimate slip rates of
0.005–0.05 mm/yr for the Brownlee section.

Date and
Compiler(s)

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