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Synopsis General: This north-northeast-trending normal fault forms the eastern margin of a half
graben that confines the Lake Abert basin. The fault has produced escarpments up to
0.8 km high in Pliocene and Miocene volcanic rocks. The Abert Rim fault is divided
into two sections herein, primarily based on recency of movement.

Sections: This fault has 2 sections. The Abert Rim fault is divided into sections herein,
primarily based on recency of movement—the southern section, the Lake Abert
section, most of which exhibits evidence of Holocene displacement, and the northern
section, which exhibits no evidence of latest Pleistocene or Holocene displacement.
Scarberry and others (2010 #7374) define three segments based on change in general
strike of the fault, cross cutting relations between the fault and NW-striking faults, and
overall topographic relief; because their study does not address the nature of
Quaternary faulting, we do not further subdivide the northern, older section of the fault
[829b].



Name
comments

General: The Abert Rim fault was originally mapped by Walker (1963 #3565), Walker
and Repenning (1965 #3559), Greene and others (1972 #3560), and Madin and others
(1996 #3479); the fault was named by Pezzopane (1993 #3544) after the associated,
prominent topographic escarpment, the Abert Rim.

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

Physiographic
province(s) BASIN AND RANGE 

Reliability of
location

Good
Compiled at 1:100,000 scale.

Comments: Location of fault from ORActiveFaults
(http://www.oregongeology.org/arcgis/rest/services/Public/ORActiveFaults/MapServer,
downloaded 06/02/2016) attributed to Madin and others (1996 #3479).

Geologic setting This north-northeast-trending normal fault forms the eastern margin of a half graben
that confines the Lake Abert basin in the Basin and Range province of southeastern
Oregon. The fault has produced escarpments up to 0.8 km high (Trench and others,
2012 #7373) in Pliocene to Miocene to Oligocene volcanic rocks (Walker, 1963 #3565;
Walker and Repenning, 1965 #3559; Greene and others, 1972 #3560; Walker and
MacLeod, 1991 #3646).

Length (km) This section is 42 km of a total fault length of 77 km.

Average strike N14°E (for section) versus N15°E (for whole fault)

Sense of
movement

Normal, Left lateral 

Comments: This section is mapped as a normal or high-angle fault by Walker (1963
#3565) and Walker and MacLeod (1991 #3646). Pezzopane (1993 #3544) and
Pezzopane and Weldon (1993 #149) note fault patterns that suggest a small component
of left-lateral displacement.

Dip Direction NW 

Comments: No structural data on fault dip have been published, but Geomatrix
Consultants, Inc. (1995 #3593) used an estimated dip of 70° in their modeling of
earthquake potential of the Abert Rim fault. Similarly, Scarberry and others (2010
#7374) assign a 70° dip based on measurements of dip on analogous faults in the
region.

Paleoseismology



Paleoseismology
studies

Geomorphic
expression

The range-bounding Abert Rim fault is coincident with a prominent 300- to 800-m-
high escarpment (Abert Rim) in Miocene bedrock along its length. The fault exhibits
nearly continuous fault scarps on late Pleistocene and Holocene deposits along most of
the section adjacent to Abert Lake, from the latitude of Valley Falls, northward to near
Highway Spring (Pezzopane and Weldon, 1993 #149; Pezzopane, 1993 #3544;
Geomatrix Consultants Inc., 1995 #3593; Madin and others, 1996 #3479; Weldon and
others, 2002 #5648). Fault-scarp profiles along this section show scarps are 4- to 5-m-
high on Holocene debris flows and as much as 8 m high on latest Pleistocene deposits;
maximum scarp-slope angles of approximately 30° are near the angle of repose, and in
places a scarp free face is preserved (Pezzopane and Weldon, 1993 #149; Pezzopane,
1993 #3544).

Age of faulted
surficial
deposits

No radiometric ages have been obtained on deposits along the Abert Lake section, but
relations with latest Pleistocene pluvial lake deposits in the region indicate that the
fault offsets Holocene colluvium and alluvium, and latest Pleistocene (approximately
16 ka) pluvial lake sediments (Pezzopane and Weldon, 1993 #149; Pezzopane, 1993
#3544); however, Licciardi (2001 #7376) suggests the faulted deposit may be a few
thousand years younger.

Historic
earthquake

Most recent
prehistoric

deformation

latest Quaternary (<15 ka) 

Comments: Fault scarps on post pluvial deposits, steep (30°) scarp-slope angles, and
the presence of a scarp free face in places along the fault support a Holocene age of
most-recent movement on the Abert Lake section of the Abert Rim fault (Pezzopane
and Weldon, 1993 #149; Pezzopane, 1993 #3544). Geomatrix Consultants, Inc. (1995
#3593), Madin and Mabey (1996 #3575), Madin and others (1996 #3479), and Weldon
and others (2002 #5648) also infer Holocene displacement along most of the Abert
Lake section.

Recurrence
interval

Slip-rate
category

Between 0.2 and 1.0 mm/yr 

Comments: Pezzopane (1993 #3544) and Pezzopane and Weldon (1993 #149) used an
estimated age of 16 ka and offset measurements of 8 m in latest Pleistocene pluvial
deposits to calculate a vertical displacement rate of 0.5 mm/yr for the Abert Lake
section of the Abert Rim fault; the rate they cite may be underestimated based on
shoreline ages in Licciardi (2001 #7376). They also used a differential elevation of 14
m of latest Pleistocene shorelines across the basin to calculate a deformation rate
(mostly on fault) of 0.5–1 mm/yr. Scarsberry and others (2010 #7374) report post 7.7



Ma rates of extension and conclude that the greatest rates of extension (0.4 mm/yr
based on 70°-dipping fault) occurred on the southern part of the fault and the extension
rate to the north is an order of magnitude slower.

Date and
Compiler(s)

2016 
Stephen F. Personius, U.S. Geological Survey
Kathleen M. Haller, U.S. Geological Survey

References #3593 Geomatrix Consultants, Inc., 1995, Seismic design mapping, State of Oregon:
Technical report to Oregon Department of Transportation, Salem, Oregon, under
Contract 11688, January 1995, unpaginated, 5 pls., scale 1:1,250,000.

#3560 Greene, R.C., Walker, G.W., and Corcoran, R.E., 1972, Geologic map of the
Burns quadrangle, Oregon: U.S. Geological Survey Miscellaneous Geologic
Investigations I-680, 2 sheet, scale 1:250,000.

#733 Herrmann, R.B., 1979, Surface wave focal mechanisms for eastern North
American earthquakes with tectonic implications: Journal of Geophysical Research, v.
84, no. B7, p. 3543-3552.

#7376 Licciardi, J.M., 2001, Chronology of latest Pleistocene lake-level fluctuations in
the pluvial Lake Chewaucan basin, Oregon, USA: Journal of Quaternary Science, v. 6,
p. 545–553, doi: 10.1002/jqs.619.

#2114 Lynch, D.J., 1978, The San Bernardino volcanic field of southeastern Arizona,
in Callender, J.F., Wilt, J.C., Clemons, R.E., and James, H.L., eds., Land of Cochise—
southeastern Arizona: New Mexico Geological Society, 29th Field Conference,
November 9-11, 1978, Guidebook, p. 261-268.

#3575 Madin, I.P., and Mabey, M.A., 1996, Earthquake hazard maps for Oregon: State
of Oregon, Department of Geology and Mineral Industries Geological Map Series
GMS-100, 1 sheet.

#3479 Madin, I.P., Ferns, M.F., Langridge, R., Jellinek, A.M., and Priebe, K., 1996,
Final report to Bonneville Power Administration U.S. Department of Energy Portland
General Electric Company—Geothermal resources of southeast Oregon: State of
Oregon, Department of Geology and Mineral Industries Open-File Report OFR-0-96-
4, 41 p., 6 pls.

#3544 Pezzopane, S.K., 1993, Active faults and earthquake ground motions in Oregon:
Eugene, Oregon, University of Oregon, unpublished Ph.D. dissertation, 208 p.

#149 Pezzopane, S.K., and Weldon, R.J., II, 1993, Tectonic role of active faulting in
central Oregon: Tectonics, v. 12, p. 1140-1169.



#7374 Scarberry, K.C., Meigs, A.J., Grunder, A.L., 2010, Faulting in a propagating
continental rift—Insight from the late Miocene structural development of the Abert
Rim fault, southern Oregon, USA: Tectonophysics, v. 488, p. 71–86,
doi:10.1016/j.tecto.2009.09.025.

#7373 Trench, D., Meigs, A., Grunder, A., 2012, Termination of the northwestern
Basin and Range province into a clockwise rotating region of transtension and
volcanism, southeastern Oregon: Journal of Structural Geology, v. 39, p. 52–65,
doi:10.1016/j.jsg.2012.03.007.

#3565 Walker, G.W., 1963, Reconnaissance geologic map of the eastern half of the
Klamath Falls (AMS) quadrangle, Lake and Klamath Counties, Oregon: U.S.
Geological Survey Mineral Investigations Field Studies Map MF-260, 1 sheet, scale
1:250,000.

#3646 Walker, G.W., and MacLeod, N.S., 1991, Geologic map of Oregon: U.S.
Geological Survey, Special Geologic Map, 2 sheets, scale 1:500,000.

#3559 Walker, G.W., and Repenning, C.A., 1965, Reconnaissance geologic map of the
Adel quadrangle, Lake, Harney, and Malheur Counties, Oregon: U.S. Geological
Survey Miscellaneous Geologic Investigations I-446, 1 sheet, scale 1:250,000.

#5648 Weldon, R.J., Fletcher, D.K., Weldon, E.M., Scharer, K.M., and McCrory, P.A.,
2002, An update of Quaternary faults of central and eastern Oregon: U.S. Geological
Survey Open-File Report 02-301 (CD-ROM), 26 sheets, scale 1:100,000.

Questions or comments?

Facebook Twitter Google Email
Hazards
Design Ground MotionsSeismic Hazard Maps & Site-Specific DataFaultsScenarios
EarthquakesHazardsDataEducationMonitoringResearch
Search...  Search

HomeAbout UsContactsLegal


