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3-D SEISMIC VELOCITY ANOMALIES I N  THE CRUST AND UPPER MANTLE 
ASSOCIATED WITH GEOTHERMAL AREAS OF THE WESTERN UNITED STATES 

K e i i t i  Aki 
Massachusetts I n s t i t u t e  o f  Techno1 ogy 

Cambridge, MA 78759 

I sha l l  review the  3-D seismic v e l o c i t y  s t ruc tu res  determined by seismic 

arrays operated i n  the western Uni ted States, w i t h  special  reference t o  
anomalies associated w i th  known geothermal areas. 

From the teleseismic P-time res idual  data obtained a t  the nation-wide 
network, large-scale anomalies were i d e n t i f i e d  under the western Uni ted States 
by Romanowicz, who in te rp re ted  them as the seismic image o f  the window i n  the 
Fara l lon  p l a t e  proposed by Dickinson and Snyder. The window was created 
because the San Andreas transform boundary cannot supply 1 i thospheric mater ia l  
behind the subducting F a r a l l  on p l  ate. D i c k i  nson and Snyder expl a i  n the recent  
h i s t o r y  o f  volcanism and u p l i f t  i n  the western Uni ted States by the upwel l ing 
o f  ho t  mater ia l  from the asthenosphere through the window. 

Cockerham and E l lswor th  used the  data from the  dense Central C a l i f o r n i a  
network and d i  scovered a remarkable "i nc l  i ned 1 ow-vel oc i  ty zone" d i  pp i  ng east- 
ward from the San Andreas, which could be i d e n t i f i e d  as the Dickinson-Snyder 
window f i l l e d  w i t h  s o f t  d u c t i l e  mater ia l .  

Geothermal areas within the surface p ro jec t i on  o f  the D i  ckinson-Snyder 
window show d i s t i n c t  low-veloc i ty  bodies i n  the c r u s t  and upper mantle, which 
apparently have deformed shapes. Examples are the Coso, Roosevelt Hot 
Springs, and Geysers Clear Lake areas studied by I y e r  and h i s  colleagues. 

Under the Yellowstone caldera, which are located outs ide the window, the 
low-veloc i ty  body appears t o  be up r igh t  and undeformed. 

Under the Cascades volcanoes, a lso located outside the  window, I y e r  and 
h i s  c o l l  eagues have no t  found any pronounced 1 ow-vel oc i  ty body. 

Whatever i s  causing the d i f fe rence i n  v e l o c i t y  s t ruc tu re  between geother- 
mal areas i ns ide  and outside the  Dickinson-Snyder window, the  consis tent  occur- 
rence o f  low-veloc i ty  bodies i n  the c r u s t  and upper mantle immediately beneath 

geothermal areas w i t h i n  the window may be used as a guide f o r  f i n d i n g  new geo- 
thermal areas, a t  l e a s t  w i t h i n  the window area. 
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