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Faults along the Lava Creek caldera margin
(Class B) No. 763
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compilers, 1999, Fault number 763, Faults along the Lava
Creek caldera margin, in Quaternary fault and fold
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Synopsis The Lava Creek caldera is the youngest of three large
Yellowstone calderas that have formed since about 2.1 Ma. This
last catastrophic eruption produced ash that spread across most of
the Western and Central U.S. The Lava Creek ash (630 ka) is a
regional marker bed that provides valuable age control for
deposits of early to middle Quaternary age. The faults shown here
are related to the topographic margin of the caldera, which is
probably slightly outward from the true structural wall owing to
modest collapse and erosion. The faults are largely concealed
beneath moat-filling deposits of the caldera. Although probably
not seismogenic, the faults are included here as Class B structure
because they control the extent and geometry of other Quaternary
faults and may move during major earthquakes on other
seismogenic faults in the region.



Name
comments

This group of faults forms the margin of the 630-ka (middle
Quaternary) Lava Creek caldera. Also included are several faults
that represent collapse of the northwestern caldera margin. They
are probably related largely to eruption and subsequent rapid
collapse of the caldera about 630 ka.

County(s) and
State(s)

GALLATIN COUNTY, MONTANA 
PARK COUNTY, WYOMING 
TETON COUNTY, WYOMING 

Physiographic
province(s) MIDDLE ROCKY MOUNTAINS 

Reliability of
location

Good
Compiled at 1:125,000 scale.

Comments: Faults were mapped at 1:62,500 scale by Christiansen
and Blank (1974 #2264), Blank and others (1974 #2274). Fault
traces recompiled at 1:125,000 scale on map with topographic
base.

Geologic setting These faults form the margin of the 630-ka (middle Quaternary)
Lava Creek caldera (Prostka and others, 1975 #2259). Also
included are several faults that represent gravational collapse of
the northwestern caldera margin (Christiansen, 2001 #1784).

Length (km) 66 km.

Average strike N49°W

Sense of
movement Normal

Dip Direction Unknown 

Comments: Faults dip toward the interior of the caldera, and thus
have all compass orientations.

Paleoseismology
studies

Geomorphic
expression

The position of the concealed faults is based on the preserved
topographic wall of the Lava Creek caldera.

Age of faulted
surficial
deposits

The faults cut volcanic rocks and bedrock that predate the
eruption of the Lava Creek caldera about 630 ka (Christiansen,
2001 #1784). Younger rhyolite flows bury much of the fault trace.



Historic
earthquake

Most recent
prehistoric

deformation

middle and late Quaternary (<750 ka) 

Comments: Faulting is coeval with formation of the Lava Creek
caldera (630 ka) (Christiansen, 2001 #1784).

Recurrence
interval

Slip-rate
category

Less than 0.2 mm/yr 

Comments: Most of these faults are related to the ancient (630 ka)
eruption and subsequent collapse of the Lava Creek caldera. As
such, their slip during the subsequent middle and late Quaternary
has been minimal (no younger deposits have been mapped as
being displaced). Thus, the fault slip rates have likely been <0.2
mm/yr since collapse of the Lava Creek caldera, and may have
been inactive for the entire late Quaternary.

Date and
Compiler(s)

1999 
Kenneth L. Pierce, U.S. Geological Survey, Emeritus
Michael N. Machette, U.S. Geological Survey, Retired
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