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INTRODUCTION 
 

The Wells, Nevada earthquake occurred at 6:16 a.m. PST (14:16 UTC) on February 21, 2008 in northeastern Nevada, a 

region that had not had many earthquakes historically and lacked permanent seismometers to record events (figure 1). The 

earthquake had a moment magnitude of 6.0, an epicenter about 9 km (6 mi) northeast of the City of Wells, and ruptured in 

the subsurface to within a few kilometers of the community. After a universally heard large ñbangò sound, Wells residents 

rode out the earthquake for as long as 40 seconds. Some stayed in bed, some sat or stood in place, some scrambled for their 

lives and ran out of their residences, and some protected possessions (such as one resident who reported steadying his giant 

flat-screen television). At the early morning hour of the event, nobody was in harmôs way along the sidewalks of the 

historical district, and fortunately there were no deaths and only three minor injuries from the earthquake. The strong 

shaking caused at least minor damage to over 40 commercial and government buildings, roughly half the non-residential 

buildings in Wells, and major damage to 17 buildings (figure 2). There was damage to over 60 chimneys in Wells, which 

was 10% to 15% of all the chimneys in town, and there was widespread nonstructural damage that included cracked interior 

drywall and windows, and fallen and damaged pictures, televisions, fish tanks, and dishes, in Wells and surrounding areas.  

The cost of the earthquake, including the emergency response, damage losses, and reconstruction, was over $10.5 

million. For some folks in Wells, the impact of the earthquake was the effort involved in cleaning up the home and work 

place and lending a helping hand to others. They lost some items and had cracks in the interior drywalls of their houses. A 

few others, however, lost their homes and had to deal with living in hotels and a very uncertain future. And, as can happen 

from earthquakes, a couple of people had complete changes in their livelihoods. In the moments, hours, days, weeks, and 

months thereafter, people worked tirelessly to respond to the emergency and recover from the earthquake. The community 

returned to a certain sense of normalcy within about year, was largely recovered within about three years, and has steadily 

tried to resolve outstanding damage. 

Scientifically, we were fortunate to have had a temporary, multi-state seismic network, called the EarthScope USArray 

network, operating in Nevada at the time of the Wells earthquake that recorded foreshocks, the mainshock, and aftershocks 

with high-quality instruments. The region has always been poorly instrumented, but this National Science Foundation 

experiment had been operating for about a year prior to the event and continued operating for about six months afterwards. 

Seismologists from the Nevada Seismological Laboratory, the University of Utah Seismograph Stations, and the U.S. 

Geological Survey rapidly installed additional seismic instruments that recorded aftershocks and ground motion in the 

damaged historical district. The aftershocks were relocated precisely, imaging the earthquake rupture plane (Smith and 

others, this volume). The Wells earthquake occurred on a previously unmapped fault strand that would likely have been 

difficult to detect before the earthquake, although parts of the fault zone to which it belongs were mapped elsewhere. The 

upper part of the earthquake appears to have died out below the ground surface, making it a ñblind event.ò The normal dip-

slip earthquake occurred below the Town Creek Flat sedimentary basin, on a fault that was oriented N40°E and dips to the 

southeast at about 55° (Smith and others, this volume). An analysis of measurements made from satellites (Bell, this 

volume) shows that the ground surface over the earthquake in Town Creek Flat fell by as much as 15 cm (~ 6 in) during the 

sequence; this is an example of some of the remarkable measurements that have been made to enable a better understanding 

of the Wells earthquake. 
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Figure 1. Seismicity map of Nevada. Note the quieter seismic activity in the northeastern part of the state. The 2008 earthquake is labeled 

and the smaller earthquakes around the magnitude 6 event are aftershocks from the Wells earthquake. The earthquake data have been 

collected and cataloged by the Nevada Seismological Laboratory. 
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Figure 2.  Wells historical district, where several unreinforced masonry buildings were damaged by the 2008 earthquake. 

 

Several scientists have reported on their findings in this volume, giving an excellent background, perspective, and 

understanding of the earthquake. It includes reviews of the local geological and seismological settings and a detailed 

analysis of the event itself. The damage to buildings and utilities and the effects on the community have been described, 

along with numerous recommendations on successfully surviving earthquake disasters. This information can benefit all 

communities in the areas of earthquake preparedness, earthquake risk mitigation, earthquake engineering, earthquake 

disaster response, earthquake recovery, and the science of earthquakes. 

 

 

THE CITY OF WELLS 
 

Wells is a northeastern Nevada community of about 1650 people who live in and adjacent to the town (figure 3). It is 

an incorporated city with a public works department, a medical clinic, and a volunteer fire department. Law enforcement 

services are contracted with the Elko County Sheriff. There are about 450 residential homes and about 80 nonresidential 

buildings in town. There are multiple-generation residents and new residents. Wells lies at the intersection of Interstate 80, 

U. S. Highway 93, and the Union Pacific Railroad, and supports both tourist and long-haul cargo traffic along these major 

transportation routes. Economically, Wells also supports several government agency offices, cattle ranching, and regional 

recreational activities. The townsfolk from Wells are a hardy, can-do people, who retain their pioneering sense of survival 

and fortitude. 

Wells grew along the transcontinental railroad as a watering stop for steam engines and later as a rail yard where 

engines were added to help the weaker diesel trains climb a local grade. The first permanent building in Wells was the 

Bullshead Bar, established in 1869. The historical district was built parallel to the railroad tracks, and some buildings were 

partly built out of track ties and other material related to the railroad. 

When U. S. Highway 40 was built across the nation, it went through Wells, one block south of the railroad tracks. 

Where it intersected Highway 93 on the east side of town was a noted four-way stop. Significant commerce developed in 

these areas to support travelers including gas stations, restaurants, garages, and motels. When Interstate 80 was built, it (and 

much of the cross-country traffic) bypassed the town, although commerce has developed around the freeway off-ramps. 

These and other changes have led to boom and bust cycles in Wells, which have affected building construction, 

maintenance, and occupancy. 

Wells is located at 5640 ft elevation, near the southern end of a small valley known as Town Creek Flat. The flat is 

bounded by the Snake Mountains on its western side, the Windermere Hills on its northeastern side, the East Humboldt 

Range on its southwestern side, and Wood Hills on its southeastern side. Winters are fairly severe in Wells with common 

sub-freezing temperatures, frozen ground, and snow cover. 
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Figure 3. Location of Wells, Nevada and the epicenter of the 2008 Wells earthquake. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Wells artist Sue Chapman portrays the early Bullshead Bar, shown here in spring of 1870, redrawn from a 19th century sketch. 
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Figure 5. Mn^ =aZifZgÊl k^g]bmbhg h_ ma^ modern Bullshead building that was damaged in the 2008 earthquake. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Front Street of the Wells historical district during the bustling 1930s. Ranchers, motorists, and townsfolk enjoyed the cafes and 

lZehhgl, Jb\mnk^ _khf ma^ ƍIe] Nhpg @khgm Mmk^^m QZedbg` NhnkËÈThe Wells Society for Preservation of Western Heritage. 

 

 

Wells government and residents were prepared to handle disasters. The Wells city government and the school district 

had earthquake insurance. Local and regional emergency responders were professionals, knew how to handle emergency 

situations, and had worked together previously on wild-land fires. Wells residents were taught to respect propane gas but 

not fear it, and were instructed in how to turn off their gas if they smelled a leak. But the belief that ñearthquakes could 

happen hereò wasnôt generally embraced in Wells before the earthquake. In a few instances, people had reviewed small-

scale national hazard maps and concluded that the level of earthquake hazard in Wells was too low to be of concern. 
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Figure 7 . Damage to the Bullshead Bar from the 2008 Wells earthquake. Brick veneer fell from the second story along with a crowning 

concrete bond beam, which both smashed the balcony to the ground. Photograph by Nick Stake. 

 

 

THE 2008 WELLS EARTHQUAK E 
 

On the Thursday morning of the earthquake, and over the days that followed, temperatures were around 20° to 30° F 

and there were intermittent snow flurries. It had been much colder and about 5- to 50-cm (2- to 20-in) of packed snow 

covered the ground where it hadnôt been cleared. The ground was generally frozen from a few to several decimeters depth. 

These are some of the most challenging conditions there are for people during an earthquake disaster, such as staying warm 

when outside and driving on icy roads. Fortunately, most people were able to stay in the undamaged houses because the 

electricity stayed on,  and most gas connections to propane tanks, the tanks themselves, and home heaters were in good 

shape, as were most windows.  

A timeline of the earthquake shaking was developed from observing security cameras at Stuarts Market. Pictures 

normally were recorded every few seconds, but the cameras were equipped with motion detectors and recorded semi-

continuously when they sensed motion. All cameras indicate ñmotion detectedò at the beginning of the earthquake. Over the 

first 1.5 seconds, five vertical pulses can be seen, which are likely primary body waves (P-waves). Over the next 1.7 

seconds, lateral, or side-to-side, waves are seen that throw a few objects off the shelves; these are shear waves (S-waves). 

The strongest shaking begins about 3 seconds into the earthquake and shuts the entire camera recording system down for 12 

seconds, but when the next frame appears merchandise is on the ground and the ceiling tile system of the store has been 

damaged. Lateral shaking waves are seen for about 8.4 seconds more and then things calm down but are still shaking with 

lower amplitudes for about another 21. 3 seconds; this calmer shaking is likely from seismic waves that were trapped in 

Town Creek Flat sedimentary basin and the adjacent Marys River sedimentary basin. The timeline strongly supports reports 

from Wells citizens that shaking occurred for 40 seconds. It also indicates there was very little time from the start of 

shaking until the strongest shakingðmaybe a little over 3 seconds, in which to decide to act and engage in a drop, cover, 

and hold maneuver. This short time interval was because the earthquake was right next to Wells. The strongest waves, and 

likely most of the damage, occurred within a 12-second period beginning about 3 seconds after the start of the earthquake. 

 

 

 

 

 


