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Since the l a t e 1 9 7 0 ' s , NASA's Crusta l Dynamics P r o j e c t has been 
us ing Mark I I I VLBI to study p l a t e t e c t o n i c mot ion , p l a t e boundary 
deformat ion and ear th dynamics. One major th rus t has been the study of 
c r u s t a l motions in the western c o n t i n e n t a l United S t a t e s . For t h i s 
e f f o r t , s e v e r a l r e l a t i v e l y l a r g e , f i x e d antennas (Mojave, Owens V a l l e y , 
Hatcreek, Ft . Davis and Vandenberg) have been used a long wi th two smal l , 
h i g h l y mobi le VLBI systems which have p e r i o d i c a l l y v i s i t e d s i t e s of 
t e c t o n i c i n t e r e s t . 

For the work r epo r t ed he re , a l l dual f requency (S and X band) 
mobi le VLBI experiments conducted between October , 1982 and February, 
1987, and some f i x e d s t a t i o n on ly experiments da t ing back to 1979 were 
used . Each experiment was analyzed us ing weighted l e a s t squares . For 
each b a s e l i n e , three o r thogona l c o o r d i n a t e s ( l e n g t h , t r ansverse and 
v e r t i c a l ) were determined. The t ransverse component ( i n the h o r i z o n t a l 
d i r e c t i o n a t e i t h e r s i t e and pe rpend icu la r to the b a s e l i n e v e c t o r ) , 
b e i ng v e r y s e n s i t i v e to ear th o r i e n t a t i o n , was used on ly f o r data a f t e r 
January 1984, when the four s t a t i o n IRIS program (Car ter e t a l . , 1985) 
began making h i g h l y accura te measurements o f the e a r t h ' s o r i e n t a t i o n . 
The v e r t i c a l component was not used because o f i t s g r ea t e r e r r o r due to 
u n c e r t a i n t i e s in the atmospheric de l ay . The length and t ransverse 
components f o r each b a s e l i n e were s o l v e d v i a l e a s t squares f o r t h e i r 
r a t e s - o f - c h a n g e . Though p r imar i l y a study o f the western U . S . , we have 
i nc luded s e v e r a l b a s e l i n e s to Westford and Fairbanks to p r o v i d e some 
in format ion on the r i g i d i t y o f the North American p l a t e . The length and 
t r ansverse r a t e s were used in a l e a s t - squa re s a n a l y s i s o f s i t e mot ions . 
There were 83 length and 74 t ransverse de te rmina t ions . Mojave was 
s e l e c t e d as the f i x e d r e f e r ence p o i n t , and Westford was a d d i t i o n a l l y 
h e l d f i x e d to anchor the c o o r d i n a t e system. The r e s u l t s are shown in 
Figure 1, where v e l o c i t y v e c t o r s and t h e i r one sigma e r r o r e l l i p s e s are 
p l o t t e d . For g rea t e r d e t a i l s o f the experiments and a n a l y s i s 
p r o c e d u r e s , see Clark e t a l . (1987) and r e f e r e n c e s t h e r e i n . 

Eastward motion i s seen at Ft . Davis and P l a t t v i l l e , i n d i c a t i v e of 
the expec ted spreading ac ros s the Basin and Range. A l s o as expec ted , 
the s i x s i t e s west o f the San Andreas show N.W. motions e s s e n t i a l l y 
p a r a l l e l t o the l o c a l t r a ce o f t h i s f a u l t . Pearblossom and P r e s i d i o , 
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j u s t e a s t o f the San Andreas, a l s o show s i m i l a r N.W. mot ions . None o f 
the P a c i f i c p l a t e s i t e s , however, shows the f u l l p r e d i c t e d RM2 (Minster 
and Jordan, 1978) v e l o c i t y o f 56 mm/yr (now thought t o be t o o h igh by 
about 20%). I n t e r e s t i n g l y , Fairbanks i s r equ i r ed t o move 14 mm/yr (1 
sigma = 4 mm/yr) to the S.E in t h i s s o l u t i o n . Thus, wi th r e s p e c t to 
Fairbanks, Vandenberg and Ft . Ord do show the f u l l RM2 motion and Mojave 
shows N.W. motion o f about 14 mm/yr. Thus, inasmuch as Fairbanks can be 
c o n s i d e r e d r e p r e s e n t a t i v e o f s t a b l e North America, there i s ev idence 
that s i g n i f i c a n t N.W. motion i s o c c u r r i n g w e l l eas t o f the San Andreas. 
This p o s s i b i l i t y i s a l s o supported by the sou the r ly motion seen a t Ft . 
Davis , P l a t t v i l l e , Ely , F l a g s t a f f and Yuma. 
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Figure 1: Western U.S. g e o d e t i c VLBI s i t e s and t h e i r v e l o c i t i e s in 
mm/yr wi th r e s p e c t t o a f i x e d Mojave. A l s o shown are the San Andreas 
and Gar lock f a u l t s . The v e l o c i t i e s o f Owens V a l l e y , Hatcreek and 
Blackbut te are e s s e n t i a l l y ze ro with r e s p e c t to Mojave. 
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