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Synopsis This fault parallels and forms the Tule Springs Rims, prominent west-facing
escarpments on Miocene volcanic rocks that form the eastern margin of the Alvord
Desert basin, a large graben in the Basin and Range of southeastern Oregon. Three-m-
high fault scarps are present in Quaternary deposits along the rim margin at the north
end of the fault, but most of the fault is buried by thick eolian sediments that form sand
ramps downwind of the Alvord Desert playa. Latest movement appears to have
occurred in the Holocene along the northern part of the fault.

Name
comments

This fault parallels and forms the Tule Springs Rims, prominent west-facing
escarpments in Miocene volcanic rocks that form the eastern margin of the Alvord
Desert basin. The fault was originally mapped by Russell (1884 #5099), and is
included in the Alvord Desert graben faults of Pezzopane (1993 #3544) and the East
Alvord graben fault of Geomatrix Consultants, Inc. (1995 #3593).

Fault ID: This fault is included in fault number 49 of Pezzopane (1993 #3544) and
fault number 62c of Geomatrix Consultants, Inc. (1995 #3593).



County(s) and
State(s) HARNEY COUNTY, OREGON 

Physiographic
province(s) BASIN AND RANGE 

Reliability of
location

Good
Compiled at 1:50,000 scale.

Comments: Location of fault from ORActiveFaults
(http://www.oregongeology.org/arcgis/rest/services/Public/ORActiveFaults/MapServer,
downloaded 06/02/2016) attributed to 1:50,000-scale mapping of Turrin and others
(1989 #7799).

Geologic setting This fault parallels and forms the Tule Springs Rims, prominent west-facing
escarpments that form the eastern margin of the Alvord Desert basin. The Alvord
Desert basin is a graben controlled on the west by large-scale faulting along the Steens
fault zone [856], and on the east by the fault along the Tule Spring Rims. Faulting
along the Tule Springs Rims may be a southern extension of faulting along the
southeastern margin of Mickey Basin [857]. The region is underlain by Miocene
volcanic rocks (Walker and Repenning, 1965 #3559; Brown and Peterson, 1980 #3585;
Walker and MacLeod, 1991 #3646).

Length (km) 33 km.

Average strike N11°E

Sense of
movement

Normal 

Comments: Faults in this zone are mapped as normal or high-angle faults by Walker
and Repenning (1965 #3559), Brown and Peterson (1980 #3585), Walker and
MacLeod (1991 #3646), Pezzopane (1993 #3544), Geomatrix Consultants, Inc. (1995
#3593), and Weldon and others (2002 #5648).

Dip Direction W

Paleoseismology
studies

Geomorphic
expression

This fault parallels and forms the Tule Springs Rims, prominent west-facing
escarpments on Miocene volcanic rocks that form the eastern margin of the Alvord
Desert. Three-meter-high fault scarps are present on Quaternary deposits along the rim
margin at the north end of the fault, but most of the fault is buried by thick eolian
sediments that form sand ramps downwind of the Alvord Desert playa (Walker and
Repenning, 1965 #3559; Walker and MacLeod, 1991 #3646; Lindberg, 1999 #4037;
Narwold, 1999 #4045). A series of north-south-striking fractures in playa sediments
have been described by Cleary and others (1981 #5649) along the north-central part of
the fault; these features may be young fault scarps (Lindberg, 1999 #4037).
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Age of faulted
surficial
deposits

Alluvial fans of Quaternary age are offset along the northern part of the fault
(Lindberg, 1999 #4037); if these fans post-date lacustrine deposits in the area, they
must be latest Pleistocene or Holocene in age.

Historic
earthquake

Most recent
prehistoric

deformation

middle and late Quaternary (<750 ka) 

Comments: Lindberg (1999 #4037) used the presence of 3-m-high fault scarps on
Quaternary deposits along the northern Tule Springs Rims fault to infer Holocene
displacement on the fault along the east side of the Alvord Desert. Unfortunately, much
of the central and southern parts of the fault is buried by young eolian sediments, so
youngest movement on this part of the fault is difficult to assess. Pezzopane (1993
#3544), Geomatrix Consultants, Inc. (1995 #3593), and Weldon and others (2002
#5648) inferred middle or late Quaternary (<700-780 ka) movement on the fault along
the Tule Springs Rims.

Recurrence
interval

Slip-rate
category

Less than 0.2 mm/yr 

Comments: No slip studies have been performed on the faults in the Mickey Basin.
Offsets of about 3 m across Quaternary alluvial fans (Lindberg, 1999 #4037) yield
relatively low rates of late Quaternary slip. Cleary and others (1981 #5649) used
gravity data to infer displacements of 350 m to greater than 1300 m in Miocene
volcanic rocks and Brown and Peterson (1980 #3585) inferred displacements of 600-
1200 m in Miocene volcanic rocks; such data yield low rates of long-term slip.
Geomatrix Consultants, Inc. (1995 #3593) estimated slip rates of 0.05-0.2 mm/yr and a
preferred rate of 0.1 mm/yr for faults included in their Eastern Alvord graben fault,
which includes the Tule Springs Rims fault.
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