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Three l a r g e  (Ms=6-7), i n t e r p l a t e  earthquakes i n  
t h e  Vanuatu (New Hebrides) i s l a n d  a r c  had after-  
shock zones which expanded remarkably in area 
over a two week per iod of t i m e .  The a f t e r s h o c k s  
were well-locat ed by t h e  CornelllORSTOM s e i m o -  
graph network which h a s  been monitoring e a r t h -  
quakes l a r g e r  t h a n  mb=3.0 s i n c e  mid-1978. For  
each event t h e  a f t e r s h o c k s  i n  t h e  f i r s t  few hours  
def ine  a n  area which i s  c o n s i s t e n t  with t h e  rup- 
t u r e  zone f o r  a n  earthquake w i t h  t h e  observed 
seismic moment. However, during t h e  weeks fol-  
l m i n g  each mainshock, t h e  area of t h e  a f te rshock  
zone increased 5 t o  13 times t h e  a r e a  of  t h e  
i n f e r r e d  rupture .  These observat ions i n d i c a t e  
t h a t  c a u t i o n  must b e  used i n  determining t h e  
extent  of p l a t e  boundary rupture  from a f t e r -  
shocks. The growth o f  t h e  a r e a  (A) f o r  each 
af tershock zone as a funct ion  of time (t) i s  b e s t  
described by a f u n c t i o n  of t h e  form A(t)  = 
& l n ( k t + l ) .  The areal growth func t ion  h a s  t h e  
same form as t h e  cumulative v e r s i o n  of Omori's 
law which d e s c r i b e s  t h e  growth of  t h e  number of  
af tershocks w i t h  t h e .  The c h a r a c t e r i s t i c  t h e  
associated with t h e  growth of each a f t e r s h o c k  
zone i s  much longer  t h a n  t h e  t h e  of r u p t u r e  
propagation, but  i t  i s  much s h o r t e r  t h a n  t h e  
v i s c o e l a s t i c  time c o n s t a n t s  assoc ia ted  w i t h  
t e c t o n i c  loading  and asthenosphere r e l a x a t i o n .  
Expansion of t h e  a f te rshock  zone may r e p r e s e n t  
f a i l u r e  of  a s p e r i t i e s  due t o  t h e  migrat ion of 
s t r e s s  away from t h e  reg ion  of coseismic s l i p .  
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