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Lava dome hazards at Mount St. Helens and Mount Hood

About 1,500 (Timberline eruption) and 230 (Old Maid eruption) years ago, debris from 
hundreds of lava dome collapses at the site of the Crater Rock dome created the broad 
smooth slope of the volcano’s southwestern flank that is a popular recreation area5. 
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Crater Rock stands about 100 m above the sloping crater floor and warm fumaroles 
along its base emit sulfur gases. Most skiers, climbers, and visitors at Timberline Lodge 
do not realize that Crater Rock is a volcanic lava dome only 230 years old1. Threat-
appropriate volcano monitoring is required to provide advanced notification for 
exposed populations within proximal (near-field) zone, like Timberline Lodge and 
Government Camp, and distal hazard zones like Welches, Wemme, and Wildwood (see 
USGS Hazard Zonation map below).

Little Zigzag Canyon on the southwest side of Mount Hood - These interbedded 
deposits of pyroclastic flows and lahars were formed about 1,500 year ago from a 
series of dome collapses at the site of Crater Rock. Exposed deposits are 15-25 m 
thick and extend to an unknown depth below the valley floor6. 

Mount Hood Topographic Profile: Distance traveled by pyroclastic flows and ash-cloud 

surges from lava dome at Crater Rock. Plot is inferred from pre-historic deposits1. 

Mount Hood (MH) comparison of erupted lava volumes with Mount St. Helens dome (MSH)

MSH dome volume  (2004-08) 95 millions cubic meters4

MH Old Maid eruption volume (~15 yrs)6, 150-300 million cubic meters4

MH Timberline eruption volume (~several decades to >100 yrs)6 640-1,300 million cubic meters4

Mount Unzen volcano, Japan, June 8, 1991 – Collapse of a lava dome generates a fast moving 
pyroclastic flow racing downslope. Billowing ash rises convectively from the incendiary leading 
edge destroying everything in its path1. 

Mount St. Helen’s crater, February 22, 2005 – View to the southeast with a 
whaleback-shaped extrusion of new lava forming a spine-like dome. As it 
grows its edges fracture and crumble, creating a broad apron of blocky debris. 
Dome height is about 400 m above the surrounding glacier. Eruption rate 
during the middle part of eruption was about 0.7 cubic meters per second2. 

The 2004-2005 eruption was benign compared to the May 1980, eruption. 
With over three years of lava dome building inside of the crater, this eruption 
did not pose a serious threat to the surrounding undeveloped natural area. 
The dome was quite stable since it was growing on the gently sloping crater 
floor, although there was a serious near-field risk from ballistic blocks4.

Lahars originating from Mount St. Helens after the 1980 eruption destroyed 
more than 200 homes and over 185 miles (300 kilometers) of roads. 
Pictured here is a damaged home along the South Fork Toutle River. Lahar 
hazards can continue for years to decades following pyroclastic flows. 

Diagrams of a dome collapse showing: A, Thick lava oozes onto the crater floor and is 
perched on a steep slope; B, Part of the lava dome collapses, forming a hot avalanche of lava 
blocks; C, The avalanche becomes a fast-moving mixture of shattered lava fragments, 
volcanic gas and air, called a pyroclastic flow; and D, The ash cloud surge travels beyond the 
pyroclastic flow, where it can rush up nearby hillslopes and overtop ridges1. 
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Population Exposure
A volcanic event at Mount Hood could directly impact 
up to 60 percent of residents in their homes and 
87 percent of employees at their workplaces3.
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Everyone has a role in volcano planning and preparedness

• For local emergency officials, it is important to understand threats 
posed by volcanic hazards to exposed populations.

• Communicating volcano risk information requires a strong and 
trusted relationship between volcano scientists and local officials 
to know and respect each other’s roles and responsibilities. 

• During unrest, it is critical that emergency officials can turn to 
their volcano science partners to translate probabilities and 
uncertainty to make well informed decisions and grounded 
actions for public safety. 

• Likewise, volcano scientists rely on local officials to bridge the 
information gap with the community in order to frame 
uncertainty, manage expectations, and speak with a unified voice. 

• Tools such as hazard studies, threat analysis, and hazard zonation 
maps provide tangible resources as the basis for community 
outreach and education programs and preparedness campaigns. 
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