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Common chimney failure in Nevada. During
the 2008 Wells earthquake, this chimney broke
off near the chimney line and shattered on the
Wells
ground. Photograph by Craig dePolo.
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Poultry house at Siard ranch that was collapsed by the 1915 earthquake.
Pleasant Valley, Nevada. (Jones, 1915, figure 2)
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Small cabin caught in a graben, formed during the 1954 Dixie Valley earthquake.
The cabin, which was set on the ground, floated about the numerous cracks that
formed within the graben. A sketch of this graben is shown above. Photograph by
Karl Steinbrugge.
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Rainbow Mountain Earthquakes
M 6.2 (a) and M 6.1 (b)
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the canal
liquefied and
rose to the
surface during
the 1954
earthquakes.
Photograph by
Laura E. Mills.
(Steinbrugge
and Moran,
1956, figure 32)
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Damage to unreinforced masonry building
from the 2008 Wells earthquake. Photograph
by Craig dePolo.
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December 21, 1932
Cedar Mountain Earthquake
M 7.1

Graben near IXL Canyon, looking north at
structure shown in photo at above left.
(Steinbrugge and Moran, 1957, figure 4)
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Section over window of a brick wall in Mina shaken out during the January 30, 1934
earthquake. The wall was cracked during the earthquake of December 20, 1932.
(Callaghan and Gianella, 1935, figure 6)
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Partial collapse from the 2008 Wells
earthquake. Photograph by Craig dePolo.
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Ruins of stone cabin at Finger Rock Camp. This is one of the two buildings completely
demolished by the 1932 earthquake. (Gianella and Callaghan, 1934, figure 3)
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Rift crossing a stream at Pierce ranch, showing old and new fault scarps. The 1915 surface rupture crossed a
stream here and formed a waterfall 10 feet high behind the man. The stream was flowing four times its normal
flow because of some new springs that were opened up by the earthquake. (Jones, 1915, figure 12)

The damaging
earthquakes briefly
described on this map
occurred during the period
from the mid-1800s to
2008. They are the largest
historical examples, but do
not include all significant
and damaging earthquake
events in the state. These
events and their
descriptions remind us
that Nevada is earthquake
country and that
earthquakes will produce
strong shaking within our
communities in the future.
A wise course of action for
Nevadans is to heed the
lessons of past events,
know how to react to an
earthquake, and actively
prepare for earthquakes.
Many ideas to stay safe and
protect your property from
earthquakes can be found
in Living with Earthquakes
in Nevada on the web at
www.nbmg.unr.edu (NBMG
Special Publication 27).
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On July 6, 1954 at 3:13 a.m. PST an earthquake of “major
proportions” struck near the town of Fallon. The magnitude 6.2
event (Pancha and others, 2006) was felt from San Francisco to
Wendover and from southern Oregon to just north of Las Vegas
(Cloud, 1956). Eight men were injured, one with a fractured leg,
at the Fallon Naval Air Station when barracks lockers fell on them
while they were sleeping in their bunks (FS 7/7/54). More than a
dozen buildings and businesses were damaged in Fallon (FS
7/7/54; FS 8/11/54). Damage was most severe to brick and
concrete buildings and included cracked and fallen walls and
plaster. Many chimneys fell or were damaged. A dam broke, and
there was extensive damage to the Newlands Project irrigation
system (FS 7/7/54). President Eisenhower declared the Fallon
region a disaster area and made available $200,000 of disaster
relief funding (FS 7/14/54). Earthquake surface rupturing from
the July 6th event was more than 18 km (11 mi) long, and the
ground was vertically offset by as much as 35 cm (~14 in; Tocher,
1956; Caskey and others, 2004). Extensive liquefaction occurred,
accompanied by water spouts, ground settling, and the filling of
irrigation canals with sediment (Steinbrugge and Moran, 1956). A
magnitude 6.1 aftershock occurred on the afternoon of July 6,
only 11 hours after the mainshock and extended the surface
ruptures to teh south (Caskey and others, 2004).

Adobe structures after shock of July 6, 1954. Stillwater. (Steinbrugge and Moran, 1956,
figure 18)
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Cracks developed from the 1915
earthquake in alluvial soil near
Lovelock, NV. The disturbed area
appears to have moved to the left
relative to the background.
Photograph by Carl Stoddard. (Jones,
1915, figure 5)
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Serious earthquake effects
occur well beyond the
epicentral dot on a map. To
illustrate these widespread
shaking effects, three
earthquake intensity maps are
presented. Modified Mercalli
Intensity is a scale that is based
on shaking effects. The maps
show that when magnitude 7.0
earthquakes strike Nevada, they
can be felt across the entire
state, and large, multi-county
areas can have damaging effects
(MMI VII and greater).
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1934, January 30
Excelsior Mountains Earthquake
M 6.1

The Stillwater earthquake struck the Fallon region on August
23, 1954 at 10:51 p.m. PST and was estimated to have been
magnitude 6.8 (Pancha and others (2006). It created 53 km (33
mi) of surface faulting (Caskey and others, 2004). This was a
right-lateral strike-slip earthquake with some normal offset, and
the largest surface rupture had about 1 m (~3 ft) of right-lateral
strike-slip offset (Caskey and others, 2004). In Fallon, seven
buildings were damaged (FS 8/25/54; FS 9/1/54). Of these
buildings, three, including a school building, were so severely
damaged they had to be torn down. Chimneys were thrown
down or cracked, windows were broken, and there was a lot of
nonstructural damage (FS 8/25/54). A four-inch water main was
broken in two places (FS 8/25/54). Again there was extensive
liquefaction in the Fallon area (Murphy and Cloud, 1956).
Unfortunately, a large part of the emergency remediation work
conducted on the canal system was completely obliterated by
the Stillwater earthquake (Murphy and Cloud, 1956).

Same structures as above, but after earthquake of August 23, 1954. (Steinbrugge and
Moran, 1956, figure 19)
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The 1934 Excelsior Mountains earthquake was preceded by a
strong and damaging foreshock on January 30th at 11:22 a.m.
PST that broke dishes and windows and caused chimneys to fall
in Mina, and cracked plaster and fallen knickknacks and books
in Hawthorne, where the tremor was reported as lasting 20
seconds (Callaghan and Gianella, 1935; Neumann, 1936).
Other apparent foreshocks were recorded on January 29th at
7:17 p.m. and on January 30th at 11:27 a.m. in Hawthorne. The
mainshock occurred 49 minutes later at 12:16, and had a
magnitude of 6.1 (Doser and Smith, 1989). The earthquake
caused broken water mains and chimneys and the fall of a
section of a brick wall at Mina, partial collapse of a stone cabin
at Candelaria, collapse of two walls of an adobe cabin at
Marietta, damage to a pump house from rolling rocks at the
Sliver Dyke Mine, and cracks in concrete and people to exit their
homes in Hawthorne (Callaghan and Gianella, 1935). Callaghan
and Gianella (1935) comment, “The earthquake produced many
of the usual effects including landslides, dust clouds, boulders
rolling down slopes, changes in the flow of springs, fissures in
alluvium, damage to structures, and fright and nausea among
people.” A small surface rupture appeared in the Excelsior
Mountains from this earthquake that was at least 1.4 km (0.9 mi)
long and had small offsets of 13 cm (5 in) vertical (Callaghan
and Gianella, 1935).

1954, December 16
Fairview Peak–Dixie Valley Earthquakes
M 7.1 (d) and M 6.9 (e)
On December 16, 1954 there were two large, back-to-back
earthquakes east of the Fallon area that were felt throughout
Nevada and created several large ground ruptures. The first event,
the Fairview Peak earthquake, a right-normal-oblique-slip event,
occurred at 3:07 a.m. PST and had a magnitude of 7.1 (Pancha and
others, 2006). This was followed four minutes and 20 seconds later
(3:11 a.m.) by a magnitude 6.9 event, the Dixie Valley earthquake, a
normal-slip event (Slemmons and others, 1965). Both earthquakes
created spectacular surface ruptures over a total area of 100 km (62
mi) long and 14.5 km (9 mi) wide, with ground offsets of as much as
3.8 m (12.5 ft) vertical and 2.9 m (9.5 ft) right lateral (Slemmons,
1957; Caskey and others, 1996). The earthquake was in a sparsely
populated region, and there were no reported injuries and only
minor building damage and content losses. In Dixie Valley, an
“adobe cellar, gasoline tank and water tank, and stone wall
collapsed”, a stove moved several feet, and a woman was thrown
from her bed due to the shaking (Murphy and Cloud, 1956). In one
living room, a piano “kangarooed” its way to the opposite side of the
room during the shaking (FS 12/22/54). In the surrounding region,
dishes broke, walls and chimneys were cracked in the towns of
Austin, Luning, Mina, Rawhide, Fallon, Lovelock, Eureka, and
Carson City (Murphy and Cloud, 1956). Damage in Carson City
included cracked walls and fallen plaster in the Capitol building, the
State Printing Building, and the State Prison (Murphy and Cloud,
1956). Water lines were broken at Lovelock, Mina and near Gabbs
(Murphy and Cloud, 1956).

2008, February 21
Wells Earthquake
M 6.0
95

On February 21, 2008 a magnitude 6.0 earthquake occurred,
centered about 9 km (5.5 mi) northeast of Wells (Smith and
others, 2011). The earthquake occurred at 6:16 a.m. PST and
brought down many unreinforced masonry structures in the
historical district at a time when it was largely empty of people;
thus, injuries were limited to four victims. The earthquake
damaged more than half of the 80 non-residential buildings in
town, 17 of them severely, and it destroyed three homes (dePolo
2011b). Ten to 15 percent of the chimneys in town were
damaged, and there was nonstructural and/or content damage to
nearly every household (dePolo, 2011b). The emergency
response to the disaster was highly effective, and all emergency
incidents were professionally engaged, contained, and mitigated
by local personnel (dePolo and Lotspeich, 2011). Losses
exceeded $10.5 million from the Wells earthquake, $4.8 million of
which was covered by earthquake insurance on school and
government buildings (dePolo, 2011c). The duration of shaking
from the earthquake, estimated by eye witness accounts and
surveillance video, was as long as 40 seconds, much longer than
usual during a magnitude 6 event (dePolo, 2011b). This long
duration of shaking was likely due to seismic waves that were
trapped and reverberated in the local basins.
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Mid-1800s
North-Central Nevada Earthquakes

1860, March 15
Western Nevada Earthquake
M 6.5

1869, December 26 & 27
Virginia Range Earthquakes
M 6.4 and M 6.2

1887, June 3
Carson Valley Earthquake
M 6.5

Native Americans reported to early settlers in the
Winnemucca area and in Virginia City that earthquakes,
including a large one, occurred for four or five years in the
1840s, just before the area was settled (Folgate, 1987). In one
case, a Paiute recounted that when he was a boy, older folks
talked about an autumn earthquake where the shaking was
strong, there was failure of the banks of streams, and the river
near Stillwater Station flowed backwards for a while (GHDN
12/30/1869). There is another recounting of a major
earthquake in western Nevada in the Daily Reese River
Reveille on October 17, 1865 that mentions a story in the
“Virginia Enterprise” that says they were often told by Paiutes
(Native Americans) about an earthquake about 13 years
earlier in the Pyramid Lake area where cracks opened up and
water spouted into the air. Also mentioned was a landslide
that likely came down off Slide Mountain in Washoe Valley.
These accounts have been interpreted as evidence of a major
earthquake that occurred in the Pyramid Lake area in 1852.
Although there is not enough information to assess a
magnitude, accounts indicate these earthquakes were likely
major events with magnitudes ≥6.0.

At about 10:45 a.m. PST (Pacific Standard Time) on March
15, 1860 an earthquake strongly shook western Nevada
and northeastern California. The event was severe in
Carson City. Goods were shaken from shelves, there was a
rush of people exiting buildings, and general panic ensued
for a few minutes (SU 3/16/1860). People also vacated
buildings in Sacramento, California, where buildings were
strongly shaken, bells were rung, and gas fixtures swung
back and forth (SU 3/16/1860). Few other details are known
about this event because there were no direct accounts
from Nevada (dePolo and others, 2003). Rock falls and
possible aftershocks were noted in the vicinity of Pyramid
Lake (TE 3/31/1860 and 6/6/1868) indicating that the
earthquake may have originated in that region. A comparison of the shaking intensity in California from the 1860
earthquake with other historical events of known magnitude
has yielded an estimated magnitude of 6.5 for this event
(Toppozada and others, 2000).

Two major earthquakes occurred about eight hours apart on
December 26th and 27th, 1869 that caused considerable
damage in Virginia City, Steamboat Springs, and Washoe Valley.
These two events are thought to have had magnitudes of 6.4 and
6.2, respectively (Toppozada and others, 2000). The first
earthquake occurred at ~6:00 p.m. PST on Sunday December
26th. It lasted between 6 and 20 seconds and was preceded by a
rumbling sound in Virginia City (TE 1/5/1870). People exited
buildings in Virginia City and Gold Hill in a great hurry and were
generally afraid to return inside for fear of another shock (TE
1/5/1870). This event seriously damaged masonry walls, cracked
bricks and dropped plaster, and tossed goods off shelves in
Virginia City, Gold Hill, and Washoe City. A second large
earthquake followed early in the morning on December 27th
(Slemmons and others, 1965); although similar in size as the first
event, the second quake did not cause significantly more
damage, “but lasted much longer and its vibrations were much
more eccentric” (TE 1/5/1870). The shaking was violent near
Steamboat Springs, where a house was a “perfect wreck” (TE
1/5/1870) and “the springs were greatly agitated and were
spouting to a height of 10 to 15 ft” (GHDN 12/27/1869). Roughly
a year and a half before these events, on May 30, 1868, two
slightly damaging shocks had also struck the Virginia City region.

This was a severe, magnitude 6.5 earthquake that damaged
Carson City and Genoa, and was strongly felt in the Sierra
Nevada foothills and Sacramento Valley (Toppozada and others,
2000). The earthquake struck around 2:40 a.m. PST on a Friday
morning and was reported to have lasted only 3 to 10 seconds
(CDI 6/7/1887). The earthquake, which was preceded by a heavy
rumbling sound, reportedly threw people to the ground in Carson
City and caused general hysteria in Carson City, Genoa, and
Virginia City, where people vacated the premises wearing only
their sleeping garments (NT 6/3/1887). In Carson City, all stone
and brick buildings showed the effects of the earthquake (VEC
6/3/1887). Many severe cracks, centimeters in width, were
formed in brick walls (dePolo and others, 2003). The walls of the
State Capitol were cracked, and plaster in nearly all rooms,
particularly the Supreme Court room, the Senate Chamber, and
the Governor’s office was cracked and shaken down (CDI
6/4/1887; NT 6/3/1887; VEC 6/3/1887). There was widespread
nonstructural damage including broken glassware and crockery.
In Genoa, nearly all the chimneys in town were damaged, some
building walls were shifted off their foundations, and several brick
walls were cracked (NT 6/4/1887; VEC 6/3/1887; NT 6/6/1887). In
the town of Glenbrook, on the east shore of Lake Tahoe,
chimneys were broken off at roof level, plaster was cracked, and
lamps and dishes were broken (GWC 6/10/1887). Liquefaction
occurred in Carson Valley near Cradlebaugh’s Bridge, where
fissures issued hot water and dirt for some time (CDI 6/4/1887;
NT 6/4/1887).

1800

On June 25, 1933, the Sunday afternoon calm was shattered at
12:45 p.m. in west-central Nevada “as the earth went into
another Hula Hula dance” (MVN 6/30/33). The magnitude 6
earthquake was centered near Wabuska (UNR Seismological
Laboratory Catalog; Neumann, 1935). Nonstructural damage
and liquefaction occurred in Mason Valley, damaged chimneys
and plaster fell in Carson and Virginia Cities, walls were cracked
in Fallon, and plaster was cracked and rocks fell on roadways
as far away as Lake Tahoe basin (REG 6/26/33). In Wabuska,
all chimneys were thrown down, dishes were broken in large
quantities, and merchandise was thrown from shelves (MVN
6/30/33; Neumann, 1935). Cracks up to 7.6 cm (3 in) wide and
61 m (200 ft) long opened up, land masses were liquefied, and
discharged water for a time (MVN 6/30/33). At Yerington, a
courthouse wall was separated from the building creating a
crack 5.1 cm (2 in) wide, a chimney fell, plaster was shaken
down, and merchandise was thrown from shelves (MVN
6/30/33). In Carson City two old chimneys were damaged,
plaster fell from the ceiling of the State Capitol building, and
there was cracking and fallen plaster at the Federal Building and
the U.S. Mint building (REG 6/26/33; MVN 6/30/33). At Virginia
City, chimneys fell, windows were broken, walls were cracked,
and a church was seriously damaged (REG 6/26/33).
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Damage to adjoining wood-frame
building due to failure shown in
adjacent photo. Photographs by John
R. Pescio. (Steinbrugge and Moran,
1956, figures 12 and 13)

1933, June 25
Wabuska Earthquake
M 6.0

1900

Eureka

On December 20, 1932, at 10:10 p.m. PST, a magnitude 7.1
earthquake occurred in west-central Nevada, in a remote area
just southeast of the town of Gabbs (Gianella and Callaghan,
1934; Bell and others, 1999). It was a widespread earthquake,
felt from Canada to Los Angeles and from San Francisco to Salt
Lake City (REG 12/21/32; EI 12/21/32; Gianella and Callaghan,
1934). The earthquake was a right-lateral strike-slip event and
created discontinuous surface ruptures over a distance of 75 km
(46.5 mi), the longest distance of any historical Nevada
earthquake. The largest right-lateral shift of the ground across a
surface rupture was 2.7 m (8.9 ft) (Bell and others, 1999).
Earthquake lights, or light in the sky during earthquakes, were
reported at the time of the shaking as lightning bolts (REG
1/2/33) and as mysterious lights in Carson Valley (RC 2/10/33).
An adobe house collapsed and slightly injured two children
(REG 12/21/32), and an operator of a small gasoline train
fractured his skull when he was thrown against an engine (NSJ
12/26/32). In Luning and Mina, chimneys were thrown down and
there was considerable nonstructural damage (REG 12/21/32).
There was chimney damage in Fallon, Goldfield and in Reese
River Valley, fallen plaster in Hawthorne, and broken windows in
Reno (REG 12/21/32; REG 12/22/32; EI 12/21/32). Cracks
appeared in walls as far away as Las Vegas. People rushed to
the streets in Carson City, Virginia City, Reno, and in Sacramento, California (REG 12/21/32; EI 12/21/32).
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Winnemucca

Brick wall failure at Kent Store in shock of August
23, 1954. Fallon.
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1948, December 29
Verdi Earthquake
M 6.0

1914, February 18 and April 24
Reno Earthquakes
M 6.0 and M 6.4

1915, October 2
Pleasant Valley Earthquake
M 6.1 and M 7.3

A pair of earthquakes strongly shook Reno in 1914 and caused
light damage to the city. The first earthquake was about
magnitude 6 and occurred on February 18th at 10:17 a.m. PST.
Shaking in Reno, Sparks, and Virginia City was so strong that
people rushed to the streets fearing buildings were going to
collapse (dePolo and Garside, 2006). The earthquake lasted for
about 10 seconds and broke windows, cracked walls, and sent
some parts of a brick firewall crashing to the ground in Reno
(REG 2/18/1914). The shaking cracked plaster and tossed
contents on floors. The earthquake also cracked windows and
caused bricks to fall as far away as Virginia City (DTE
2/19/1914). A second, larger (~M 6.4) earthquake struck Reno
on April 24th at 12:34 a.m. PST. This earthquake was stronger
than the February event in nearly every aspect, and again
people ran out of buildings in Reno. People were awakened
from their sleep as far away as the Sacramento Valley in
California from the shaking. In Reno, bricks fell from buildings,
plaster was cracked, windows were cracked, and dishes were
broken (REG 4/24/1914). Four chimneys were damaged up on
University Hill (REG 4/24/1914). In Virginia City, people who
were awake dashed to the streets, as pictures were jarred from
walls and dishes fell from shelves (DTE 4/24/1914).

The 1915 Pleasant Valley earthquake had the largest magnitude
(M 7.3; dePolo, 2011 unpublished research), the largest vertical
surface offset (5.8 m; 19 ft; Jones,1915; Wallace, 1984), and one
of the longest surface ruptures (~60 km; ~37 mi; Wallace, 1984) to
occur in Nevada’s history. The earthquake occurred at 10:53 p.m.
PST on Saturday, October 2, and was preceded by a foreshock at
3:40 p.m. that was strong enough to be felt in Reno, an even
stronger foreshock (UNRSL catalog magnitude 6.1) at 5:45 p.m.,
and nearly incessant, continuous low motion and intermittent
shaking in the epicentral area for hours before the main event
(Roylance, 1915). A man who also experienced the 1906 San
Francisco earthquake, felt the 1915 earthquake was stronger than
that in San Francisco. Roylance (1915) described it as “the most
serious and violent that a human being could experience and live
through.” The earthquake was felt from Washington to Mexico and
from the Pacific Coast to Colorado (Wallace, 1984). People were
alarmed and ran out of buildings in Winnemucca, Battle Mountain,
Elko, Fallon, Eureka, Reno, Sparks, and Virginia City, and
Saturday-night dances all across northern Nevada were abruptly
interrupted (Folgate, 1987). The Pleasant Valley earthquake
damaged and partially collapsed adobe and brick walls of ranch
buildings in Pleasant and Green Valleys (SS 10/5/15). It damaged
several buildings in Winnemucca, where about half of the brick
chimneys in town were either thrown to the ground or broken
enough to require repair (Folgate, 1987). Plaster was broken and
fell in buildings at Battle Mountain, Fallon, and at a ranch east of
Austin (Folgate, 1987).

The Verdi earthquake was preceded by several distinctly felt
foreshocks over about 36 hours (dePolo and others, 2008;
dePolo, 2011a). Immediate foreshock activity was pronounced
enough that the Reno Fire Chief put the entire department on
alert a day and a half before the main event (REG 12/29/48).
The mainshock, a magnitude 6.0 earthquake, occurred at 4:53
a.m. PST on a Wednesday morning, December 29th (Slemmons
and others, 1965). The earthquake caused considerable
damage to the community of Verdi, just west of Reno, where
part of a general store’s brick wall fell, chimneys fell or were
twisted, a brick parapet toppled, plaster walls and windows were
cracked and broken, building foundation damage occurred to
several homes, hot water heaters and stoves were wrenched
out of place, and there was extensive nonstructural damage
(REG 12/29/48). All buildings in town had some damage (REG
12/29/48). In Reno, several chimneys fell or were broken and
twisted, concrete and plaster were cracked, and contents were
thrown from shelves (Murphy and Ulrich, 1951).
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1954, August 23
Stillwater Earthquake
M 6.8 (c)
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2008 M 6.0 Wells Earthquake
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