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Synopsis The Mesquite Lake fault is a Holocene active dextral strike-slip
fault in the Eastern California Shear zone. Surface rupture
associated with the Mw7.1, 1999 Hector Mine earthquake
occurred on northern strands of the Mesquite Lake fault (Treiman
and others, 2002 #6692; Treiman, 2002 #6701). Detailed
reconnaissance-level geologic and geomorphic mapping of the
fault zone includes Bader and Moyle (1960 #6644), Kupfer and
Bassett (1962 #6697), Dibblee (1967 #6688; Dibblee, 1968
#6708), Bacheller (1978 #6675), Morton and others (1980
#6636), Bryant (1986 #6645), and Hart (1987 #6702). Madden
and others (2001 #6703) reported evidence of at least three
surface-rupturing earthquakes at the Mesquite Lake playa site



surface-rupturing earthquakes at the Mesquite Lake playa site
(site 123-1). Recurrence intervals and slip-rate data have not been
determined for the Mesquite Lake fault, although pending
radiocarbon dates for offset deposits at the Mesquite Lake playa
site may identify the age of the most recent event and allow a
Holocene recurrence interval to be estimated. Madden and others
(2001 #6703) inferred a recurrence interval for the Mesquite Lake
fault as similar to other Eastern California Shear Zone dextral
faults, about 5 k.y.

Name
comments

Fault first mapped in 1953 by Kupfer and Bassett (1962 #6697).
Kupfer and Bassett (1962 #6697) named the fault the Mesquite
Dry Lake fault. Bader and Moyle (1960 #6644) mapped but did
not name the fault. Dibblee (1967 #6688) also mapped but did not
name the fault on the Deadman Lake 15-minute quadrangle.
Dibblee (1968 #6708) named the fault the Mesquite Lake fault.
Rogers (1967 #489) termed the fault the Mesquite fault, based on
mapping by Dibblee (1967 #6688) and unpublished mapping by
Dibblee on the Twentynine Palms 15-minute quadrangle.
Subsequent publication of Dibblee's mapping of the Twentynine
Palms 15-minute quadrangle in 1968 included naming the fault
the Mesquite Lake fault. Mesquite Lake fault is the most
commonly used name in the literature and will be used in this
compilation. Includes Airfield fault first mapped and named by
Fife (1978 #6725).

Fault ID: Refers to number 422 (Mesquite Lake fault) of
Jennings (1994 #2878).

County(s) and
State(s) SAN BERNARDINO COUNTY, CALIFORNIA 

Physiographic
province(s) BASIN AND RANGE 

Reliability of
location

Good
Compiled at 1:24,000 scale.

Comments: Locations based on digital revisions to Jennings (1994
#2878) using original mapping by Bryant (1986 #6645), Hart
(1987 #6702), Treiman (2002 #6701), and Treiman and others
(2002 #6692).

Geologic setting The Mesquite Lake fault is within the Eastern California Shear
Zone, within the Mojave Desert (Dokka and Travis, 1990 #3188).
It is a continuous zone of Holocene and late Pleistocene dextral



It is a continuous zone of Holocene and late Pleistocene dextral
faults that extend about 35 km southeastward from the about 5 km
north of Deadman Lake, across Mesquite Lake playa, cuts the
western side of Campbell Hills, and truncates or complexly joins
with the eastern Pinto Mountain fault zone [118]. Cumulative
dextral displacement is not known. Dokka (1983 #6632) reported
6.4-14.4 km of cumulative dextral displacement along the Pisgah-
Rodman faults, based on offset of Miocene Kane Spring transfer
fault. Dokka and Travis (1990 #3188) indicated about 10.5 km of
dextral offset.

Length (km) 49 km.

Average strike N27°W

Sense of
movement Right lateral

Dip Direction V 

Comments: Dibblee (1968 #6708) Wahler Associates (1984
#6704).

Paleoseismology
studies

Site 123-1 by Madden and others (2001 #6703) involved the
excavation of 2 fault-normal trenches across traces of the
Mesquite Lake fault at the northern margin of the Mesquite Lake
playa. Trenches exposed well-bedded to massive, locally tilted
lacustrine deposits overlain by well-bedded alluvial sand,
lacustrine silts and clays and thin, massive to cross-bedded eolian
sand. Madden and others (2001 #6703) reported evidence of at
least three surface rupturing events.

Geomorphic
expression

The Mesquite Lake fault forms a significant ground water barrier.
The fault generally forms a linear boundary between latest
Pleistocene to Holocene eolian deposits in the Mesquite Lake
playa area. Geomorphic evidence of Holocene dextral strike-slip
offset includes scarps and a linear trough in Holocene alluvium,
closed depressions, dextrally deflected drainages, and sharp linear
vegetation contrasts in Holocene alluvium (Bryant, 1986 #6645).

Age of faulted
surficial
deposits

Fault offsets late Quaternary alluvium, latest Pleistocene and
Holocene alluvium, lacustrine deposits and eolian deposits
(Dibblee, 1967 #6688; Dibblee, 1968 #6708; Wahler Associates,
1984 #6704; Bryant, 1986 #6645; Madden and others, 2001
#6703).



Historic
earthquake

Most recent
prehistoric

deformation

latest Quaternary (<15 ka) 

Comments: Timing of the most recent event is not well
constrained. Strands of the northern part of the Mesquite Lake
fault ruptured in 1999 Mw7.1 Hector Mine earthquake (Treiman
and others, 2002 #6692; Treiman, 2002 #6701). Madden and
others (2001 #6703) identified at least two earthquakes that
probably occurred in the Holocene, but dating of these events is
pending radiocarbon dates.

Recurrence
interval

Comments: Madden and others (2001 #6703) observed at least
three Holocene events at the Mesquite Lake playa site (site 123-
1). Radiocarbon dates on detrital charcoal were pending at the
time of this compilation, but Madden and others (2001 #6703)
interpreted that the Mesquite Lake fault is characterized by a long
recurrence interval similar to other faults in the Eastern California
Shear Zone (on the order of several thousand years).

Slip-rate
category

Between 0.2 and 1.0 mm/yr 

Comments: Slip rates for the Mesquite Lake fault have not been
determined. The geomorphic expression and recurrence interval
inferred by Madden and others (2001 #6703) are consistent with
other dextral strike-slip faults in the Mojave Desert with slip rates
of about 0.5 mm/yr and recurrence intervals of about 5 k.y. Slip
rate assigned by Petersen and others (1996 #4860) for combined
Pisgah-Bullion fault zone [122] and Mesquite Lake fault for
probabilistic seismic hazard assessment for the State of California
was 0.6 mm/yr (with minimum and maximum assigned slip rates
of 0.2 mm/yr and 1.0 mm/yr, respectively).

Date and
Compiler(s)

2003 
William A. Bryant, California Geological Survey
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