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The 1992 Landers Earthquake Sequence
verse Ranges (San Gabriel and San Bernardino Mountains) are a topographic
Southern Arizona Seismic Observatory
expression of this convergence, as is the
complexity of faults in southern California. South of latitude 34" N., the boundAt 4:58 a.m. (Pacific time) on June.28,
ary between the North American and
1992, a magnitude 7.4 earthquake ocPacific plates is distributed among at
curred in the Mojave Desert of southern
least three major faults:
California. The evicenthe San ~ n d r e a s San
, Jater was near the comcinto, and Elsinore.
munity of Landers, and
Another major fault in
the earthquake is resouthern California is the
ferred to as the Landers
Garlock Fault, which inearthquake (Figure 1).
tersects the San Andreas
The earthquake was the
Fault near latitude 35"
largest to occur in the
N ., longitude 119"W. The
contiguous United States
Garlock Fault is a leftsince the Kern County,
lateral fault. The wedgeCalifornia, earthquake
shaped region between
(M, = 7.7*) in 1952. Althe Garlock and San
though the Landers
Andreas Faults is known
earthquake was signifias the Mojave Block (Figcantly larger than the
ure 2b). The relative mo1989 Loma Prieta earthtion of the Garlock and
quake (M, = 7.1, located
San Andreas Faults rein the Santa Cruz Mounquires that the Mojave
tains south of San Fran'lock undergo
cisco)l the damage was
Figure I . Fault scarp produced during Landers earthquake. Although the sense of
far less. Present estimotion on the fault is horizontal, large vertical scarps mayform on sloping surfaces.
parallel faults cut the
mates put the economic
photo by David wold.
Mojave Block into "slats."
loss at $10 million, comsense' at a rate of 3.5 to 5.0 centimeters
These "slat faults" have right-lateral
pared to $10 billion for the Loma Prieta
slip and accommodate the extension and
(1.4 to 2 inches) per year. North of Los
earthquake. The Landers earthquake
rotation of the Mojave Block.
Angeles, the San Andreas Fault makes
was widely felt in Arizona, and many
The Landers earthquake ruptured a
a "big bend" and is oriented much more
residents of Tucson and Phoenix reporteast-west than in northern California
60-kilometer- (37-mile-) long segment of
ed that "water had sloshed" out of their
one of these Mojave Block faults. The
(Figure 2a). The trend of the San Answimming pools. (See inset o n swimdreas Fault near this bend is oblique to
sense of motion on the fault inferred
ming-pool seiches on page 3.) Many
the relative motion of the two plates,
from seismic waves was right-lateral
aspects of the Landers earthquake are
resulting in their convergence. The Transstrike-slip. At the epicenter (Figure 3),
very unusual and have heightened conthe surface displacement on the fault
trace was approximately 3 meters (10
feet); near the northern end of the fault,
earthquake size because it is directly based on the
*Seismologists use four different magnitude scales to
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quantify the size of a n earthquake. All of the scales
are roughly equivalent and are based on the amplitudes of seismic waves corrected for the distance
between the epicenter and recording station. M, is
surface-wave magnitude, the most commonly reported
magnitude for large earthquakes, and is based on the
amplitude of seismic waves that travel along the
surface of the Earth. In comparison, body-wave magnitude (mb) is based on the amplitude of seismic
waves that travel through the interior of the Earth. M,
is local magnitude, the original magnitude scale developed by Charles Richter in the 1930's. %, or
moment magnitude, is the most complete measure of

cerns that a major earthquake will occur
on the southern San Andreas Fault in
the near future.
The San Andreas Fault is a major
expression of the North AmericanPacific plate boundary, where the plates
move past one another in a right-lateral
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amount of energy released during an earthquake.
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Faults along boundaries where plates slide horizontally past each other are called strike-slip faults because the direction of movement (slip) is horizontal
and parallel to the strike of the fault plane, i.e., the
direction of its surface trace. Right lateral and left
lateral refer to the hvo senses of movement on strikeslip faults. If you stand on either block along a rightlateral strikeslip fault and look across the fault, the
block on the other side is displaced to the right. If you
look across a left-lateral strike-slip fault, the block on
the other side is displaced to the left.
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