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Synopsis Much of the fault has been studied only by reconnaissance
investigations. In general, little specific evidence is published
about the nature, timing, or extent of displacement.

Name
comments

Source of name is probably Schmidt and Hendrix (1981 #1070),
who map the fault but do not describe it. Also referred to as the
Timber Hill fault by Fritz and Sears (1993 #1235). Stickney and
Bartholomew (1987 #85; 1987 #242) show this fault south of and
parallel to Sweetwater Creek and extending along the northern
flank of Timber Hill.

Fault ID: Refers to number 6 (Sweetwater fault) of Stickney and
Bartholomew (1987 #85) and Sweetwater fault of Stickney and



Bartholomew (1987 #85) and Sweetwater fault of Stickney and
Bartholomew (1987 #242; written commun. 1992 #556).

County(s) and
State(s)

BEAVERHEAD COUNTY, MONTANA 
MADISON COUNTY, MONTANA 

Physiographic
province(s) NORTHERN ROCKY MOUNTAINS 

Reliability of
location

Poor
Compiled at 1:50,000 scale.

Comments: Location of the fault is based on Montana Bureau of
Mines and Geology digital data (Stickney and Bartholomew,
written commun. 1992 #556) and 1:500,000-scale map of
Stickney and Bartholomew (1987 #242), further constrained by
satellite imagery and topography at scale of 1:50,000. Reference
satellite imagery is ESRI_Imagery_World_2D with a minimum
viewing distance of 1 km.

Geologic setting High-angle, down-to-the-northeast, range-front normal fault
bounds the south side of the Sweetwater Basin. The Sweetwater
fault appears to be roughly coincident with a thrust fault shown
on the geologic map of Dillon (Ruppel and others, 1993 #646).
Vertical, normal separation is about 200 m in past 6 m.y. (Fritz
and Sears, 1993 #1235).

Length (km) 13 km.

Average strike N53°W

Sense of
movement

Normal 

Comments: (Pierce and Morgan, 1990 #222; Ostenaa and Wood,
1990 #318)

Dip Direction NE

Paleoseismology
studies

Geomorphic
expression

Well-preserved scarps are present at the mouths of most small
drainages (Ostenaa and Wood, 1990 #318). Scarps are absent on
Holocene deposits, and 1- to 2-m-high scarps are present on upper
Pleistocene deposits (Stickney and Bartholomew, 1987 #85).

Age of faulted
surficial



surficial
deposits

Historic
earthquake

Most recent
prehistoric

deformation

late Quaternary (<130 ka) 

Comments: Stickney and Bartholomew (1987 #85; 1987 #242;
written commun. 1992 #556) indicate that the most recent faulting
event occurred 13-150 ka. Pierce and Morgan (1990 #222),
however, show this fault as having postglacial (<15 ka)
movement. Ostenaa and Wood (1990 #318) indicate that the most
recent event occurred less than 15-25 ka on table 1-1 and less than
12-25 ka on table 2-1, but they state that no clearly recognizable
Holocene deposits are displaced. Thus, this compilation uses a
conservative estimate for the most recent movement because the
faulting history is poorly understood.

Recurrence
interval

10-40 k.y. 

Comments: Ostenaa and Wood (1990 #318) infer this average
recurrence interval based on the late Quaternary slip rate (0.05-
0.1 mm/yr) and slip of 1-2 m per event, as indicated by the height
of single-event scarps. A recurrence interval of 10-20 k.y. is
shown on table 1-1 and 10-40 k.y. on table 2-1; however, they
refer to the later recurrence interval in the text.

Slip-rate
category

Less than 0.2 mm/yr 

Comments: Stickney and Bartholomew (1987 #85) document 250
m of offset of the 4 Ma Timber Butte basalt (revised to 6 Ma by
Kreps and others, 1992 #1236) across the Sweetwater fault, from
which they state that the average slip rate is 0.06 cm/yr. However,
these data yield a slip rate of 0.06 mm/yr as noted by Ostenaa and
Wood (1990 #318) who also suggest a similar late Quaternary slip
rate (0.05-0.1 mm/yr) based on the 1- to 2-m-high scarps on upper
Pleistocene deposits. Long-term slip rate is significantly less than
0.04 mm/yr if revised age of Timber Hill basalt is taken into
account. Fritz and Sears (1993 #1235) indicate that the basalt is
offset 200 m, which further reduces the long-term slip rate.
Interestingly, Densmore and others (2009 #7037) report a
minimum local rock uplift rate of 36 ? 2 mm/k.y. for the
Sweetwater fault footwall.

Date and
Compiler(s)

2011 
Kathleen M. Haller, U.S. Geological Survey
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