
Transient   Strain  Accumulat ion  in   the  East   Cal i fornia   Shear  Zone 
Observed  With InSAR 
G .  P e l t z e r ,  F .  Crampe, S .  Hensley,  and P .  Rosen 

Using 8 years  of ERS radar   interferometry  data  of Southern  Cal i fornia ,  
w e  mapped s u r f a c e   v e l o c i t i e s   a s s o c i a t e d   w i t h   e l a s t i c   s t r a i n   a c c u m u l a t i o n  
near   act ive  faul ts   wi thin  the  East   Cal i fornia   Shear  Zone.  For  each 
ind iv idua l   radar  image p a i r ,  a p rec i se   e s t ima te  of t he   i n t e r f e romet r i c  
base l ine  w a s  obtained by non-linear  least-square  adjustment of t h e  
observed  phase  to a simulated  phase  including  both  the  topographic 
component,  based on the  USGS d i g i t a l   e l e v a t i o n  map, and  surface 
displacement  components  based on bes t   ex is t ing   models .  The p l a t e  
motion component w a s  der ived from the  long-term SCEC v e l o c i t y   s o l u t i o n  
and the  surface  displacement component produced  by large  ear thquakes 
w a s  computed  from pub l i shed   f au l t   so lu t ions .  The e r r o r   r e l a t e d   t o   t h e  
phase  propagation  delay  through  the  troposphere was r e d u c e d   t o   b e t t e r  
than 1 m / y r   i n   l i n e  of s i g h t  change r a t e  by  averaging 25 
in t e r f e romet r i c  maps. The resu l t ing ,   averaged   l ine  of s i g h t   v e l o c i t y  
f i e ld   r evea l s   t r ans i en t   s t r a in   accumula t ion   a long   t he   B lackwa te r -L i t t l e  
Lake faul t   system  within  the  Eastern  Cal i fornia   Shear  Zone. The 
1 2 0  km-long, 2 0  km-wide shear  zone t rends  NNW between the  southern  end 
of t he  1872 Owens Valley  earthquake  surface  break  and  the  northern  end 
of t he  1992 Landers  earthquake  surface  break.  Dislocation model  of t h e  
obse rved   shea r   i nd ica t e s   r i gh t - l a t e ra l   s l i p  a t  - 7 m/yr on a v e r t i c a l  
f a u l t  below  the  depth of -5 km, a r a t e   t h a t  i s  2 t o  3 times grea te r   than  
the   geologic   ra te   es t imated  on nor th-wes t   t rending   fau l t s   in   the   eas te rn  
Mojave. The observed  shear  zone i s  continuous  through  the  Garlock  fault ,  
which  does  not show any  evidence of l e f t - l a t e r a l   s l i p   d u r i n g   t h e  same 
t i m e  per iod .  


