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. An interactive computer-generated fi 1m has been prepared which displays 

. :~espace-time patterns Qf seismicity of the Intermountain region including 
: :'1e Intermountain Seismic Bel t for events greater than about magnitude 3.5 
~uring the 1961-1970 pe:-icd. Four patterns of earthquake acti vi ty are out
jned: (1) the central Xevada zone with most continuous acti vi ty, (2) sporadic 
lctivity along the uor::n-1:rendin; lni:ermountain Seismic Belt, (3) episode 

,lctivity along a west-t:-endirrg zone from the Hebgen Lake-Yellowstone Park 
:egion into central };:3.£;0,. a .. llG (4) s1Joradic activity along a west-trending zone 
~xtending west from sOG.~he:rr. Uc.ciJl l.n~c southern Nevada. ~Iost of the major 

i !lrthquake swarms of D1e nOT:h~n, ISS developed contempora.,eous1y in 1963 
. 11d have been episcvi;::;: to t,';e present. Bursts of seismic acti vi ty along the 
~ ~eDgen Lake-Yellow5!:on.e P;;:rk zone appear to migrate along the east-trending 

leismic zones. Narth-5cuth migration of earthquakes along the ISB does not 
, :ppear. 
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The Intermountain Seismic Belt (ISB) of the western United States is 
interpreted as an extensional zone developed along an intraplat~ boundary. 
~o east-trending seismic zones intersect the ISB, one in the vicinity of 
Yellowstone Park and one in southeastern Utah. The frequency of occurrence 
shows a b-value of 1.06 attributed to abundant earthquake swarms which are 

• coincident with many geothermal features. Areas near Salt Lake City, Utah 
and Helena, ~lontana are noted as having unusually low seismicity. We consider 
theae as areas of potentially higher seismic risk than the rest of the ISB. 
Seismici ty and 29 fault determinations around the Great Basin and Northern 

- Rocky ~!ountains outline lithospheric sub-plates. The Northern Rocky Mountain 
sub·plate appears to be moving northwest. while the Great Basin is moving west
e):ly with respect to the stable part of the North American plate. The motions 
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can be explained as a response to a mantle plume in'the Yellowstone Park area 
and a smaller plume in southern Utah. An alternate explanation outlines the 
Snake River plains as a continental rift representing north-south extension 
perpendicular to transform faults of an earlier period of deformation. These 
shear zones are suggested by successive lateral offsets on the San Andreas 
fault, the Walker Lane-Texas lineament, the Wallowa lineament, and the north~ 
ern ISB. 
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A seismic risk map was constructed, based on the cumulative probability 
distribution of accereraticn at gridded points in the two-state area. The 
seismicity has beeniinded. into several gridded source-regions ,wi th the 
appropriate expected ~~~bers of earthquakes of the magnitude levels correspon~
ing to the various i~~ensities oeserted historically. The accelerations at 
the affected point;; were calculated USing the Schnabel and Seed attenuation 
Ct.:;:ves. The risk 'TI:::: .is preSe.nted. iD. :;';0 forms: a) accelerations with 63.% 
probabili ty of ex;.:':.'~<iance in 50 yea:-s (the 50~year return period accelera.:. 
tions). ~~d b} ~c~~~erations with 10% ~robability of being exceeded in 50 
years. These lattey accelerations r~,ge from .OS g to .6 g over the risk 
map area. In addition, ~he level of acceleration as a function of risk is dis
played for several poi~ts, in order ~o illustrate how the acceleration at a 
chosen risk level is related to the "maximUIII possible" acceleration. The 
critical factors governing the form of the risk map are the rate of decrease 
of the attenuation curIes, the rate of occurrence of middle-magnitude quakes, 
add the choice of boundary from one seismic region to another. 
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Detailed earthquake monitoring was conducted throughout the western 
Yellowstone Park-Hebgen Lake region usi~g portable high-gain seismographs. 
A zone of earthquake activity up to 20 £m wide and trending N 80° W was defined 
from the Norris Geyser basin of Yello1oOs:one Park west through the 1959 Hebgen 
Lake earthquake epicenter area terrnina:ing at the Madison Valley. Over'l80 
earthquakes of magnitude 0 to +2 were :ocated. Rates of occurrence were as hig~ 

linear, 


