
 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. 

West Cache fault zone, Clarkston fault (Class
A) No. 2521a

Last Review Date: 2004-06-01

Compiled in cooperation with the Idaho
Geological Survey and the Utah Geological
Survey

citation for this record: citation for this record: Black, B.D., DuRoss, C.B.,
Hylland, M.D., and Hecker, S., compilers, 2004, Fault
number 2521a, West Cache fault zone, Clarkston fault, 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 02:55 PM.

Synopsis General: Zone of three related east-dipping faults along the
western side of Cache Valley in northern Utah and southern
Idaho. All the faults show evidence for recurrent late Quaternary
activity. The earthquake-timing, recurrence-interval, and slip-rate
estimates for the West Cache fault zone reflect the consensus
values of the Utah Quaternary Fault Parameters Working Group
(Lund, 2004 #6733). The preferred values of Lund (2004 #6733)



(Lund, 2004 #6733). The preferred values of Lund (2004 #6733)
approximate "mean" ​ values based on available paleoseismic-
trenching data, and the minimum and maximum values
approximate two-sigma (5th and 95th percentile) confidence
limits. The confidence limits incorporate both epistemic (e.g., data
limitation) and aleatory (e.g., process variability) uncertainty
(Lund, 2004 #6733).

Sections: This fault has 3 sections. This fault zone has been
divided into sections from north to south: the Clarkston fault
[2521a], the Junction Hills fault [2521b], and the Wellsville fault
[2521a] by Black and others (2000 #4778). Bedrock faults in
three nearby areas may be associated with the West Cache fault
zone, but are not included by Solomon (1999 #4395) due to a lack
of demonstrable continuity with the fault zone and a lack of
paleoseismic data. They are: (1) the Dayton fault [2370], 11 km
east of the Clarkston fault in north-central Cache Valley; (2) the
Hyrum fault [2374], on the southwest side of Cache Valley in the
southern Wellsville Mountains; and (3) several faults near the
town of Mantua [2373], in the interior of the Wellsville
Mountains and Wasatch Range southwest of the Hyrum fault.

Name
comments

General: 

Section: The Clarkston fault is the northern section of the West
Cache fault zone as defined by Black and others (2000 #4778).

Fault ID: Refers to fault number 6-15 in Hecker (1993 #642).

County(s) and
State(s)

CACHE COUNTY, UTAH 
FRANKLIN COUNTY, IDAHO 

Physiographic
province(s) BASIN AND RANGE 

Reliability of
location

Good
Compiled at 1:50,000 scale.

Comments: Fault traces simplified from 1:50,000-scale mapping
of Solomon (1999 #4395). Location of the fault north of the
Stateline between Utah and Idaho is from Kaliser (1976 #5343),
which apears to largely follow Cluff and others (1974 #4617).

Geologic setting Generally north-trending normal faults along the west side of
Cache Valley. Cache Valley is adjacent to the boundary between
the Basin and Range and Middle Rocky Mountains structural
provinces, and is a north-south structural basin formed by



provinces, and is a north-south structural basin formed by
repeated movement on the west-dipping East Cache fault zone
[2352] and east-dipping West Cache fault zone [2521]. The valley
was occupied intemittently by Pleistocene Lake Bonneville until
about 17 ka, when a substantial volume of water drained from the
lake due to failure of the Red Rock Pass threshold at its north end.

Length (km) This section is 21 km of a total fault length of 59 km.

Average strike N38°W (for section) versus N31°W,N38°W,N38°W (for whole
fault)

Sense of
movement Normal

Dip 49°-70° E. 

Comments: Measured in alluvial-fan deposits at Winter Canyon
trench site (Black and others, 2000 #4778) and from well-
developed fault breccia on faceted spurs north of Cold Water
Canyon (60-65? E.), along the east flank of Clarkston Mountain
(Biek and others, 2003 #6758).

Paleoseismology
studies

A trench excavated across a scarp of the Clarkston fault just north
of the mouth of Winter Canyon (site 2521-2) exposed evidence
for one surface-faulting earthquake (Black and others, 2000
#4778). Radiocarbon age estimates on bulk-soil samples from a
colluvial wedge and underlying paleosol provide limiting ages for
the most recent event on the fault.

Geomorphic
expression

The Clarkston fault consists of a single, sinuous fault strand with
discontinuous down-to-the-east normal fault scarps, except near
Hammond Flat, where two faults diverge northward from the
single range-front fault (Solomon, 1999 #4395). South of the
divergence, the Clarkston fault mostly juxtaposes upper to middle
Pleistocene fan alluvium and Tertiary sedimentary rock in the
hanging wall against Paleozoic sedimentary rock in the footwall;
the fault is covered by upper Holocene and uppermost Pleistocene
fan alluvium and debris flows at canyon mouths. An east-west
transverse fault in Short Divide at the south end of the fault forms
the segment boundary between the Clarkston and Junction Hills
faults. Black and others (2000 #4778) indicate a displacement of
3.1-3.7 m from the most recent event.

Age of faulted
surficial Holocene



surficial
deposits

Holocene

Historic
earthquake

Most recent
prehistoric

deformation

latest Quaternary (<15 ka) 

Comments: Radiocarbon age estimates show the most recent
event on the Clarkston fault occurred between 3.6 and 4.0 ka
(Black and others, 2000 #4778).

Recurrence
interval

5-20 k.y. (<16.8 ka) 

Comments: Consensus recurrence-interval range reported in Lund
(2004 #6733), based on two to three events on the Clarkston fault
following the Bonneville highstand. Lacking direct evidence for
the penultimate event, Black and others (2000 #4778) estimate a
mean recurrence interval between 6.6 and 13.2 ky, assuming one
to two additional earthquakes between the youngest event and the
timing of the Bonneville shoreline (16.8 ka). Both recurrence-
interval estimates infer that the oldest earthquake occurred shortly
after abandonment of the Bonneville shoreline; however, no direct
evidence exists for the number or timing of events preceding the
most recent event, as reflected in the broad recurrence-interval
range of Lund (2004 #6733).

Slip-rate
category

Between 0.2 and 1.0 mm/yr 

Comments: Black and others (2000 #4778) indicate a maximum
long-term paleoseismic slip rate of 0.68 mm/yr for the Clarkston
fault, using 9 m of displacement in the 13.2 ky interval between
the most recent event (3.8 ka) and the minimum age of the
Bonneville shoreline (16.8 ka). However, Black and others (2000
#4778) note that the true slip rate is likely much lower and
possibly similar to that of the Richmond section of the East Cache
fault zone ([2352a], 0.25-0.5 mm/year). Lund (2004 #6733)
indicates a paleoseismic slip rate of 0.4 mm/yr (preferred), and a
consensus minimum-maximum range of 0.1-0.7 mm/yr, based on
the most recent and penultimate events.
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