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WHAT IS AN EARTHQUAKE? the U.S. Geological Survey, and the Federal Emergency Management Agency

An earthquake is sudden slip on a fault, and the shaking caused by that slip. _ 17
Faults are breaks in the rock of the Earth. In Nevada the active faults are in the ' '
crust, between the surface and a depth of about 16 kilometers (10 miles). As
time goes on, active faults gradually accumulate stress and elastic energy.
When the fault can no longer resist the stress, it breaks suddenly. Some of the
elastic energy goes into the waves that shake the Earth. After large earth-
quakes, the crust readjusts rapidly around the fault that moved, causing smaller
earthquakes known as aftershocks. Earthquakes also occur with volcanic
activity, such as at Mammoth Lakes in California. This map shows the epicenters
of earthquakes. An epicenter is the point on the Earth's surface above the place
in the Earth where the earthquake originates. Fault rupturing and shaking from
earthquakes commonly cover a much larger area than immediately around the
epicenter.
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EARTHQUAKES IN NEVADA
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Nevada is ranked third in states having the most large earthquakes.
Earthquakes occur throughout Nevada but have been concentrated in three
seismic belts (see inset map). The Sierra Nevada—Great Basin seismic belt
includes earthquakes along the eastern side of the Sierra Nevada and appears
to be a northern continuation of the Eastern California seismic belt. The Sierra
Nevada—-Great Basin seismic belt is characterized by persistently high levels of
earthquake activity. The Central Nevada seismic belt, which trends north-south
in the west-central part of the state, includes the largest historic earthquakes in
Nevada in the 20th century: the 1915 Pleasant Valley (M7.8), the 1932 Cedar
Mountain (M7.2), the 1954 Fairview Peak (M7.3), and the 1954 Dixie Valley
(M6.9) earthquakes. These magnitudes are the ones from the original catalog of
Nevada earthquakes (Slemmons and others, 1965) and newer magnitude
estimates exist. Many of the smaller earthquakes in this belt are aftershocks of
these large events. The Southern Nevada seismic belt is the least understood of
the seismic belts and is characterized mostly by concentrations of background
earthquakes (ones not associated with surface expression). Within it many
earthquakes near the Nevada Test Site have been induced by nuclear blasts.
Another earthquake area of note in Nevada is the Lake Mead area, where
earthquakes may be partly "reservoir induced" by the filling of Lake Mead.
Background earthquakes are shown throughout Nevada, but many others,
especially in northern and eastern Nevada, occurred but were not recorded
because of poor seismic network coverage. Although earthquakes don't occur at
regular intervals, the statistical average of magnitude 6 or greater earthquakes
in Nevada has been aktout one every 6 years, while magnitude 7 and greater
earthquakes average approximately one every 30 years.
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USE OF THE EARTHQUAKE MAP
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The distribution of epicenters is sometimes used to anticipate the locations of
future large earthquakes. However, the following points should be considered
before making such judgments. The absence of earthquake activity at a
particular location does not necessarily mean that earthquakes will not occur
there in the future. Moderate to large earthquakes have often been preceded by
periods of seismic quiescence. The time represented here (~150 years) is far
too brief to include all areas of previous earthquake activity. There are many
faults where geologists can see evidence of major prehistoric earthquakes, but
where there are not any earthquakes on this map. Nearly every mountain range
in Nevada is bounded on one or both sides by a fault that had produced
earthquakes in the geologic past and may be capable of producing earthquakes
in the future. The philosophy of this map is to include all earthquakes recorded
in Nevada, regardless of the quality of location or magnitude. The quality
diminishes with increasing time before present and increasing distance from
seismic monitoring stations, most of which are in western and southern Nevada.
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SOURCES OF THE DATA
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This map shows all earthquakes known to have occurred in Nevada from the
1850s to 1998. The principal source of data is the catalog developed by the g0y 0 ! : A i ‘ Jo s
Nevada Seismological Laboratory at the University of Nevada, Reno. Additional oL SV L e Sl v/ ® il L6 s By 8y oF £} R 0T z
earthquakes in southern and eastern Nevada were identified from the Southern ° S LN O (St 7 ® - Mg U A ARG L §1 W ey IR - _ s
Nevada Seismic Network Catalog associated with the Nevada Test Site MEN o 3 e ® R S 3, Wil e g g

(1978-1993) and the University of Utah Seismographic Station Catalog . | » o e .- e yli¥er . P afieiy OO - Ol & oy i =
(1850-1996), respectively. When the same earthquake was located by more 2 , & ol s ol AT O R - TN WX 22 Y, ¢ P € _ ;
than one network, the preferred location shown on this map was determined by : WS Wl it RN N - G
considering which network had the best station coverage. Artificial events, such & W T ; ' e S 7 = Sk
as mine blasts, nuclear explosions, and hole collapses following nuclear § °®:e

explosions, have been removed whenever recognized. However, earthquakes n. %
induced by filling reservoirs, triggered by nuclear explosions or by other o

earthquakes inside or outside Nevada, or by other causes are included. o’
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It is important to recognize that the earthquake catalogs are not complete. The
completeness of the catalogs has generally, but not always, improved through
time. Seismic networks are sometimes installed for special purposes and removed
or rearranged when the study has been completed. Prior to 1887, there were no
seismographic stations operating in Nevada, and there were few until the 1960s.
Earthquakes from 1850 to 1900 were located and magnitudes estimated from
historical reports (Toppozada and others, 1981; dePolo and others, 1997). The
locations of these earlier events are not precisely known and the major events
are plotted with question marks. From 1900 until the 1970s locations depend
heavily on data from stations outside of Nevada, with some contribution from
local information. The early part of this earthquake catalog (through 1960) was
compiled by Slemmons and others (1964 and 1965). Magnitudes for the larger
events from Slemmons and others (1965) are generally near the upper limits of
magnitude ranges associated with those earthquakes. The Nevada Seismo-
logical Laboratory established its network in the 1970s and consolidated with the
Southern Great Basin Seismic Network in 1993. During this period, locations are
generally well constrained in western Nevada and adjacent parts of California
between the latitudes of Reno and Goldfield. Network coverage in northern,
eastern, and parts of southern Nevada has never been thorough; in these
regions only the larger earthquakes have been recorded. This can be seen on
the map, especially in northern and eastern Nevada, where the numbers of
earthquakes with magnitudes greater that 4 are similar to the number of earth-
quakes with magnitude under 4. Wherever network coverage is more complete
the smaller earthquakes outnumber the larger ones by a ratio of more than 10 to
1. Thus the map can be considered complete above about magnitude 7 since
1860, above about magnitude 5.5 for all of Nevada since 1900, above about
magnitude 4.0 for all of Nevada since 1940, above magnitude 3.0 for the
instrumented parts of Nevada since 1970, and above magnitude 2.0 for .
instrumented areas since 1980 (Savage and dePolo, 1993). Locations and  Scale 1:1,000,000 _ ‘
magnitudes of the major earthquakes outside of Nevada are from Real and ! inch equals approximately 16 miles (26 kilometers)
others (1978), Arabasz and Smith (1979), and Toppozada and others (1981).
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Magnitude of less than 5.0 and

EARTHQUAKES IN NEVADA greater than or equal to 4.0
WITH MAGNITUDES OF 5.5 OR GREATER :

e Doy ST L L MR Magnitude of less than 4.0

? ? ? 39 30.00? 118 43.007 7.37?

Sep 03 ?  3918.007 120 00.007 6.2? . Location uncertain
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May 0511  3921.00? 11937.00? 6.0?
Dec 0130  3926.00? 119 34.00? 6.77

Dec 0550 39 30.00? 120 00.00? 557
Dec 0940 39 17.00? 119 42.007 6.17
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