
 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. 

Emigrant fault, northern section (Class A) No.
642a

Last Review Date: 2010-11-17

Compiled in cooperation with the Montana
Bureau of Mines and Geology

citation for this record: citation for this record: Haller, K.M., compiler, 2010, Fault
number 642a, Emigrant fault, northern 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 02:03 PM.

Synopsis General: Detailed mapping and reconnaissance studies of scarp
morphology are the sole source of data for this fault;
segmentation model has not been proposed based on these data.
No detailed site studies, such as trenching, have been conducted.

Sections: This fault has 2 sections. Seismogenic segments are not
defined for this fault. The fault is marked by short discontinuous
scarps that have similar morphologic characteristics (Personius,
1982 #241). According to Personius (1982 #244), scarp-
morphology data do not clearly define difference in timing of



morphology data do not clearly define difference in timing of
displacement along this fault, even though the fault's geometry
has an abrupt bend and a left-stepping echelon pattern in the
central part of the fault that could suggest a possible structural
complexity.

Name
comments

General: One of the earliest references to name the Emigrant
fault is Pardee (1950 #46), who describes the fault as extending
from Pine Creek southwestward to Yankee Jim Canyon. Also
referred to as the Deep Creek fault (Bonini and others, 1972 #265;
Personius, 1982 #241; 1982 #244; 1986 #252) and Emigrant
Valley fault (U.S. Coast and Geodetic Survey, 1959 #630).

Section: This informally named section includes the Strong's
Ranch scarp and Pool Creek scarp of Personius (1982 #241; 1982
#244; 1986 #252); Pool Creek scarp of Stickney and
Bartholomew (1987 #85; 1987 #242); and Deep Creek segment of
Stickney and Bartholomew (written commun. 1992 #556). Johns
and others (1982 #259) show this part of the fault as number 71
(Deep Creek fault) but the description provided for number 72
(Deep Creek West fault) appears to be more applicable to this
section.

Fault ID: Refers to number 15 (Emigrant fault) of Witkind (1975
#317); numbers 70 (Emigrant fault), 71 (Deep Creek fault), and
72 (Deep Creek West fault) of Johns and others (1982 #259);
number 17 (Emigrant fault) of Stickney and Bartholomew (1987
#85); and Emigrant fault of Stickney and Bartholomew (1987
#242; written commun. 1992 #556).

County(s) and
State(s) PARK COUNTY, MONTANA 

Physiographic
province(s) MIDDLE ROCKY MOUNTAINS 

Reliability of
location

Good
Compiled at 1:50,000 scale.

Comments: Location of fault primarily based on Lopez and
Reiten (2003 #7142) 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. Additional scarps are from 1:125,000-scale map of Personius
(1982 #241).

Geologic setting High-angle, down-to-the-northwest, range-front normal fault



Geologic setting High-angle, down-to-the-northwest, range-front normal fault
bounding the west side of the Beartooth uplift. Fault is generally
several hundreds of meters west of the topographic range front
(Bonini and others, 1972 #265; Personius, 1982 #241). Pierce and
Morgan (1992 #539) indicate that the fault was active between 8
and at least 15 Ma and since 0.5 Ma with an interval of
quiescence between, based on regressing displacement at a late
Quaternary rate to fit the observed tilt in 5.4 and 8 Ma basalts in
the valley. Units below the basalts suggest displacement totaling
more than 1 km during the Miocene. Gravity data of Bonini and
others (1972 #265) indicate total displacement of 5.6-6.1 km.

Length (km) This section is 2 km of a total fault length of 43 km.

Average strike (for section) versus N46°W (for whole fault)

Sense of
movement

Normal 

Comments: (Bonini and others, 1972 #265)

Dip 80° W 

Comments: Location of dip, from Bonini and others (1972 #265),
probably along the northernmost part of the fault that Personius
(1982 #241) describes as being in bedrock. Bonini and others
(1972 #265) indicate that a model of a vertical fault best fits the
gravity data.

Paleoseismology
studies

Geomorphic
expression

Faceted spurs are preserved only locally, remnant pediments are
absent, scarps on alluvium are discontinuous and as high as 50 m
(Personius, 1982 #241). Hot springs occur along trace (Witkind,
1975 #317).

Age of faulted
surficial
deposits

Upper Pleistocene (Pinedale ?) glacial drift, upper Pleistocene
alluvium, and undifferentiated upper Pleistocene glacial deposits;
Paleozoic-Mesozoic and Precambrian bedrock at northern end
(Personius, 1982 #241). Much of the length of the fault is thought
to be continuous through deposits of late Quaternary age but
scarps are not preserved in many locations (parts shown by dotted
line).

Historic
earthquake



Most recent
prehistoric

deformation

late Quaternary (<130 ka) 

Comments: Personius (1982 #241) estimates 100-200 ka as a
reasonable time of faulting for the Strong's Ranch scarp. Based on
to the morphology of this scarp, an age of less than 150 ka seems
reasonable and is used here. However, the age of the Pool Creek
scarp might possibly be 20-50 ka (Personius, 1982 #244).

Recurrence
interval

15?10 k.y. 

Comments: Mason (1992 #463) indicates this recurrence interval
for unspecified period of time based on data of Personius (1982
#241; 1982 #244) and Stickney and Bartholomew (1987 #85).

Slip-rate
category

Between 0.2 and 1.0 mm/yr 

Comments: Short-term slip rate is higher than the apparent long-
term rate. Late to middle Quaternary deposits (100-200 ka) have
scarps as high as 35 m high. Displacement since early Pleistocene
is possibly 200-300 m based on elevations of displaced glacial till
(Personius, 1982 #241). Ruleman and others (2000 #7020)
document 12-m-high Holocene fault scarps further suggesting
Pleistocene-Holocene slip rates of 0.5-1.0 mm/yr; they do not
mention the location of their observation. In addition, Ruleman
(2002 #5133) suggests a slip rate of less than 0.53 mm/yr based
on the sinuosity of the range front and basal facet heights.

Date and
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