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Synopsis |General: Even though the largest historic earthquake in Montana
resulted in surface rupture of part of this fault, little is known
about its paleoseismic history. The Hebgen Lake earthquake
(Mw7.3) of 1959 resulted in surface rupture on this fault and the
nearby Hebgen fault [656]. The majority of published data are in
reports dating from the early 1960s from studies initiated due to
the 1959 Hebgen Lake earthquake.

Sections: This fault has 3 sections. The sections defined in this
compilation are based on distinct differences in timing of most
recent surface faulting along the strike of the fault. The
westernmost section [Red Canyon, 657a] ruptured in the 1959
Hebgen Lake earthquake; the other two sections [Richards Creek
657b, Maple Creek 657c] are prehistoric and are located to the
east in Wyoming. The central section [657b] has postglacial




offset, and the easternmost section [657c] displaces 0.63-Ma Lava
Creek Tuff.

Name
comments

General: Pardee (1950 #46) noted morphology indicative of a
fault-controlled range front along the northeastern side of Hebgen
Lake but did not report a fault name. The earliest use of this fault
name was probably from the numerous publications resulting
from studies following the 1959 Hebgen Lake earthquake
(Woodard, 1960 #653; Witkind and others, 1962 #633; Witkind,
1964 #247; Myers and Hamilton, 1964 #250; Witkind and others,
1964 #629; Witkind, 1969 #468). Myers and Hamilton (1964
#250) refer to the part of this fault southeast of the mouth of Red
Canyon as the "Corey Spring fault zone." The Red Canyon fault
extends from about 1 km northeast of the intersection of
Kirkwood Creek and Hebgen fault [656], east to a point about 4
km into Wyoming and Yellowstone National Park.

Section: Named for Maple Creek, which the fault crosses just
east of the floor of West Yellowstone basin. Mapped extent is only
about 4 km and it lies entirely within Wyoming.

Fault ID: Refers to number 7 (Red Canyon fault) of Witkind
(1975 #317), number 43 (Red Canyon fault) of Johns and others
(1982 #259) and number 14 (Red Canyon fault) of Stickney and
Bartholomew (1987 #85).

County(s) and
State(s)

PARK COUNTY, WYOMING

Physiographic
province(s)

NORTHERN ROCKY MOUNTAINS

Reliability of
location

Good
Compiled at 1:125,000 scale.

Comments: Mapped at 1:125,000 scale where it offsets the 0.63
Ma Lava Creek Tuff (U.S. Geological Survey, 1972 #639;
Christiansen, 2001 #1784). Surficial geology mapped at
1:125,000 scale by Pierce (1973 #3805). Traces of faults digitized
from combination of these 1:125,000-scale maps.

Geologic setting

This high-angle, down-to-the-southwest, arcuate fault is one in a
belt of active faults that extends westward from Yellowstone and
that Pierce and Morgan (1992 #539) relate to the easterly track of
the Yellowstone hotspot. The fault extends along the southwest
flank of Kirkwood Ridge, continuing south along northeastern




side of Red Canyon, northern side of Grayling Arm of Hebgen
Lake, and extends into the glacial outwash plain west of
Yellowstone basin. The fault generally parallels the strike of
bedrock units (Witkind, 1964 #247; Myers and Hamilton, 1964
#250). Locally, the western section the fault follows the contact
between massive limestone and thin-bedded shale (Doser, 1985
#22). Witkind (1964 #247), indicating that the net cumulative
throw is several thousand feet along the central part of main fault
section [657a], but the exact amount is indeterminable.

Length (km)

This section is 4 km of a total fault length of 29 km.

Average strike

N73°W (for section) versus N63°W (for whole fault)

Sense of
movement

Normal

Dip Direction

S

Paleoseismology
studies

Geomorphic
expression

Bedrock escarpments developed on 0.63 Ma Lava Creek Tuff;
fault is mapped as not offsetting Pinedale glacial till (Pierce, 1973
#3805).

Age of faulted
surficial
deposits

0.63 Ma Lava Creek Tuff.

Historic
earthquake

Most recent
prehistoric
deformation

middle and late Quaternary (<750 ka)

Comments: Youngest offset not well constrained, could be late
Pleistocene (<130 ka) and possibly might be post-glacial (<15
ka).

Recurrence
interval

Slip-rate
category

Less than 0.2 mm/yr

Comments: Lava Creek Tuff (0.63 Ma) is offset as much as 100
m, which yields a maximum long-term slip rate that falls within
this category.
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