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The largest earthquake in the Yellowstone National Park region occurred at 11:40 PM 

(MST) fifty years ago, August 17
th 

1959.  The epicenter of the quake was near the border of 

Wyoming and Montana, close to the town of West Yellowstone and near the Junction of 

Highways 287 and 191.  The earthquake was felt over a half million square miles (Ball, 1959).  

The quake caused the most destruction around its name sake, Hebgen Lake.  Here, most of 

Highway 191 was damaged, causing huge cracks in the road (Figures 1, 2 & 3).  Many people 

trying to flee the area in their vehicles became stranded as they fell into the cracks or crashed as 

they toppled off the edge of the fallen roadway (Figure 2).  Luckily, none of these people were 

seriously injured.  The injuries and deaths occurred with the massive Madison Landslide.  The 

Madison River Landslide (Figure 4), that killed 28 people, deposited over 40 million cubic yards 

of rock, trees and debris, as it slid into the valley damming the Madison River (Ball, 1959) and 

created a lake, later named Quake Lake.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

FIGURE 1: Photograph of fractured Highway 287: man inspecting 

damage. Hebgen Lake, Montana, Earthquake August 1959. (Colton, 2006)  

FIGURE 2:  Photograph of cars of fleeing vacationers stuck 
in fractured roadway.  (Ball, 1959)  

FIGURE 3: Photograph of a splay of the Red Canyon fault scarp 

created a 10-foot wall across the road.   Photo by Carl Hayden, Salt 

Lake Tribune. (University of Utah, 2007) 

 



 
 

 
 
 
 
 
 

Hebgen Lake tilted to the south, causing flooding of buildings and roads to the north 

(Figure 5 & 6) (Witkind, 1964).  The earthquake also caused a tidal wave affect in the lake, 

causing waves of water to flow over Hebgen Dam.  This led to false reports that the dam had 

failed.  People worried that the reservoir water was going to flood the lower valley.  Fortunately 

the dam held, however, after the Madison slide, as Quake Lake quickly filled with water, homes 

and parts of the highway were swept into the growing lake (Figures 7).  A fault scarp ripped 

through the camp grounds to the north of the Madison River, below Hebgen Lake (Figure 8 & 9).  

The scarp was estimated to be about 12 miles in length, from the Duck Creek Highway (now 

called Duck Creek Road) junction to the Hebgen dam (Ball, 1959).  Observing the fault scarp 

over the past 50 years has been vital to geologist researching how quickly this type of landscape 

weathers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 4:  Photograph of Madison Landslide by Earthquake Lake, somewhat east of 

drowned toe of slide. Photograph was taken after preparation of spillway had begun. Madison 

County, Montana. 1959.  (McGregor, 1995) 

 

FIGURE 5:  Photograph of south shore of Hebgen Lake left dry 

from tilting of lake.  (University of Utah, 2007)  

 

FIGURE 6:  Photograph of Hilgard Lodge on the northeast 

shore.  Note the northward tilting of Hebgen Lake.  (University 

of Utah, 2007). 

 



 
 

 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Yellowstone National Park was itself affected by this earthquake.  The main areas 

affected were on the west side of the park with an estimated $2.6 million in damage to roads and 

$1.7 million worth of damage to buildings (Milstein, 1997).  Buildings lost their chimneys 

(Figure 10), rock slides blocked the roads (Figure 11 & 12), and numerous geysers 

simultaneously erupted (Figure 13).  Many rangers in the park, who handled the potential 

catastrophe, were relieved the quake occurred late in the evening.  Had the quake occurred 

earlier in the day the rock slides and crumbling chimneys could have caused serious problems.    
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FIGURE 7:  Photograph of roadway submerged by the growing Quake Lake.  The 

lake was created by the damming of the Maddison river. (McGregor, 1995) 

FIGURE 8:  Photograph of fault scarp in campground below 

Hebgen Lake.  Scarp is about 15 feet high.  Note the tree close 

to the edge of the scarp and the steep angle of the scarp. (Ball, 

1959) 
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FIGURE 9:  Photograph of fault scarp in campground below 

Hebgen Lake taken 2004.  Note the tree stump close to the 

edge of the scarp, it is the same tree as seen in Figure 8.  

Notice how the steep angle of the scarp seen in Figure 8 has 

now curved out and is much less steep. (d'ALESSIO, 2004) 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 10:  This is a photograph 

a collapsed chimney of the Union 

Pacific Dining Lodge in West 

Yellowstone, Montana.  Chimneys 

collapsed on many buildings in 

Yellowstone National Park.  A 

collapsed chimney at Old Faithful 

Lodge crashed through the roof and 

entered the dining hall.  Had the 

quake come 4 hours sooner the hall 

would have been filled with the 

evening dinner crowd.  (Witkind, 

1964) 

FIGURE 11:  Photograph of 

Golden Gate in Mammoth Hot 

Springs, WY. Rock slides in 

Yellowstone National Park 

buried many segments of the 

roads on the west side of the 

park.  (Boucher, 1959) 

FIGURE 12:  Photograph of 

ranger inspecting damage from 

small slide that dropped part of 

the road way and retaining wall 

away from the rest of the road.  

Parts of the roadway in 

Yellowstone National Park was 

damaged by fractures and small 

slides.    Note the  large boulders 

and trees blocking the roadway 

(Boucher, 1959) 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The rock slides that blocked the roads occurred at the Firehole Canyon, Gibbon Falls, 

Obsidian Cliff, Silver Gate, Virginia Cascades, between Madison Junction and the West 

Entrance, and the largest at Golden Gate (Figure 11) in the Mammoth Hot Springs area 

(Motherspaugh, 1959).  Rock slides at Gibbon Canyon caused the most road damage in the park 

(B).  “The road through Firehole Canyon was covered at two places by slides more than 10 feet 

deep” (Motherspaugh, 1959).  Other rock slides occurred in the park, many from Mt. Jackson, 

and larger ones from Mt. Holmes and Mt. Everts.   

The 1959 earthquake triggered slides on Mount Everts, a photograph taken in 1958 shows 

vegetation growth on the area of the 1959 rock slide (Figure 16).  After the 1959 rockslide on 

Mount Everts the vegetation is no longer present, this can be seen in photographs taken in 1970 

(Figure 18) and 2008 (Figures 15, 17, and 19).  A photograph from 1878 (Figure 14) 

conspicuously shows little vegetation on the same area as the 1959 rock slide.  Comparing 

figures 14 with figures 16, 17 and 18, it seems that some type of event occurred in the rock slide 

area prior to 1959.  With further investigations, sampling and testing of living and dead trees on 

Mount Everts for evidence of rock slide activities prior to 1959 may explain the lack of 

vegetation in the 1878 photograph.  

Most of the thermal features in the park were affected only briefly by the earthquake.  On 

17 August 1959, water ebbed from a few inches to several feet in 363 springs.  There was a 

noticeable increase in activity in 333 others.  Only 57 seemed to be normal, but most of these 

underwent alteration in function during the weeks following the earthquake (Marler, 1960) 

(Appendix A and B) (Marler, 1964). 

Of the thermal springs that showed activity after the earthquake, 160 had no previous 

record of eruption (Marler, 1964).   Many geysers simultaneously erupted with the first major 

shock wave of the earthquake.  Others erupted shortly afterwards.  Many of the changes to the 

geysers’ eruption cycles returned to normal by January of 1960 (Marler, 1964).   “Giantess  

FIGURE 13:  Photograph of geysers in Yellowstone National Park simultaneously erupting.  

Many erupted with the first shock of the earthquake.  (Boucher, 1959) 



 
 

FIGURE 14:  This photograph facing 

northeast was taken during the Hayden 

Survey in 1878.   The light colored area 

marked by “SLIDE” is the area focused on 

in the comparison.  Based on the lack of 

vegetation, this area appears to be like that 

of today’s photo (Figure 15). Today’s 

photo shows the area of the 1959 Hebgen 

Lake Earthquake induced rockslide.  

(Jackson, 2006) 
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FIGURE 15:   This photograph facing 

northeast was taken September 2008.  The 

area marked y “SLIDE” is the area of the 

1959 Hebgen Lake Earthquake induced 

rockslide.  This photograph shows an area 

with no vegetation.  This is seen in the 

1878 photograph (Figure 14) and the 1970 

photograph (Figure 18).  (GrubbWheeler, 

2008) 

 

http://libraryphoto.cr.usgs.gov/cgi-bin/show_picture.cgi?ID=ID. Jackson, W.H.  593&SIZE=large
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FIGURE 16:  This photograph was taken 

in 1958, a year before the Hebgen Lake 

Earthquake.  The area marked by “SLIDE” 

is the area focused on in the comparison 

between the photographs.  The presence of 

vegetation prior to the 1959 quake induced 

rockslide is seen in this photograph.  This 

vegetation is lacking in a 1970 photo 

(Figure 18), the 2008 photo (Figure 15, 17, 

and 19) and the 1878 photo (Figure 14).  

(Hamilton, 2006) 

 

FIGURE 17:  Mount Everts facing 

northeast taken September 2008. 

(GrubbWheeler, 2008) 

 

http://libraryphoto.cr.usgs.gov/cgi-bin/show_picture.cgi?ID=ID. Hamilton, W.B.  577ct&SIZE=medium


 
 

 

 FIGURE 18:  Photograph taken in 1970, 11 years after the 

Hebgen Lake Earthquake induced rock slide of  Mount 

Everts, facing northeast from south of Mammoth Hot 

Springs.  Note the lack of vegetation between this figure and 

Figure 16, taken in 1958. (Stacy, 2006) 
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FIGURE 19:  Photograph taken 

September 2008.  The lack of vegetation 

compared to Figure 18, taken in 1970,  the 

vegetation removed by the 1959 quake 

induced rock slide still persist. 

(GrubbWheeler, 2008) 

http://libraryphoto.cr.usgs.gov/cgi-bin/show_picture.cgi?ID=ID. Stacy, J.R. 643&SIZE=medium


 
 

Geyser started simultaneously with the quake and erupted continually for more than 100 hours.  

Its usual duration had been 30 hours or less.  Economic and Cascade Geysers, which had been 

dormant since the 1920s, are now active.” (Motherspaugh, 1959) “As of January 1960, only one 

of the big geysers seems to have been affected adversely.  It is certain that the Grand Geyser 

erupted immediately after the earthquake, but it has been dormant since (1964).” (Marler, 1964).  

Today Grand Geyser periodically erupts, however, it has not returned to its original eruption 

pattern prior to the earthquake (Table 1).  A new geyser, named Earthquake geyser, formed west 

of the Fountain Group near Gentain Pool.  This geyser “expelled water over 100 feet high.  This 

activity lasted just a few weeks after the earthquake”, (Marler, 1960).  In the Fountain Paint Pots, 

new thermal vents opened in the parking lot (Figure 20) and higher on the surrounding hill side.   

 

 

 
 

 

 

 

 

 

 Earthquakes have been reported in the park since 1872, when Yellowstone National Park 

was founded.  Though the park has 1000 to 3000 earthquakes a tear (Volcano Questions & 

Answers, 2008), seismic records show that strong earthquakes occur only about once every 10 

years.  The last major earthquake along the Hebgen Fault was on November 23, 1947 (Marler, 

1960).  

Rockslides are common in the park and have occurred for many years based on the lichen 

coved boulders that lay at the mountains’ base.  Old fractures in the geyserite of geysers and 

springs were probably created by previous earthquakes (Marler, 1960).  The changes to the 

geysers alone suggest that their existence started with an earthquake.  Changes to the 

underground piping that feeds the geysers and hydrothermal springs with water are ever 

changing and easily altered with earthquakes.   

FIGURE 20:  The earthquake caused new features to form in around Artist Paint Pots.  

Photograph of thermal feature breaking through the asphalt of the Artist Paint Pots parking 

lot.  (Boucher, 1959) (YNP Geologists believe this photograph shows Fountain Paint Pots.) 
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APPENDIX A 

 

Summary of Characteristics of Geysers affected by Hebgen Lake Earthquake 

 

Marler, 1964 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 (Marler, 1964) 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 (Marler, 1964) 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 (Marler, 1964) 



 
 

 

 

 

APPENDIX B 

 

 

Summary of Characteristics of Springs and Pools affected by Hebgen Lake Earthquake 

 

Marler, 1964 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 (Maler, 1964) 
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