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A three-component, shor t -per iod seismometer has  been o p e r a t i n g  on t h e  
s u r f a c e  of Mars a t  Viking-2 l and ing  s i te  i n  t h e  Utopia P l a n i t i a  r eg ion  s i n c e  
September 4, 1976 (1) .  The s e n s i t i v i t y  of t h e  ins t rument  i s  approximately 
equa l  t o  those  of t h e  b e s t  WSS network s t a t i o n s  on t h e  e a r t h ,  a l though i t  is  
about two o r d e r s  of magnitude l e s s  than those  of t h e  Apollo l u n a r  se i smic  s t a -  
t i o n s ,  The primary o b j e c t i v e  of t h e  experiment i s  t o  o b t a i n  reconnaissance 
measurements of background n o i s e  and t h e  l e v e l  of se i smic  a c t i v i t y .  

A s  expected from t h e  mode of i n s t a l l a t i o n  of t h e  ins t rument ,  t h e  wind 
n o i s e  predominates t h e  observed s i g n a l s .  The s i g n a l  c o r r e l a t e s  w e l l  w i t h  
wind speed,  and i ts amplitude is p r o p o r t i o n a l  t o  t h e  square  of wind speed, a s  
a p p r o p r i a t e  f o r  t u r b u l e n t  flow, An e x t r a p o l a t i o n  of t h e  d a t a  i n d i c a t e s  t h a t  
a  f u t u r e  seismometer s e t  up on t h e  ground w i l l  be v i r t u a l l y  f r e e  from wind 
no i se  even a t  a  s e n s i t i v i t y  e q u i v a l e n t  t o  those  of t h e  Apollo seismometers. 

The appearance of t h e  observed wind n o i s e  v a r i e s  widely depending on 
wind, sometimes continuous and sometimes impulsive. A sudden wind g u s t  gen- 
e r a t e s  a  s i g n a l  t h a t  h a s  c h a r a c t e r i s t i c s  q u i t e  s i m i l a r  t o  those  of a  se i smic  
s i g n a l  from a  l o c a l  earthquake.  Some such s i g n a l s  have been observed wi thout  
meteorology d a t a  t o  i n d i c a t e  whether o r  n o t  a sudden wind g u s t  e x i s t e d  a t  t h e  
time. Some of them may r e p r e s e n t  a r e a l  l o c a l  marsquake. 

The g l o b a l  l e v e l  of t h e  mar t i an  se i smic  a c t i v i t y  may be compared w i t h  
those  of t h e  e a r t h  and t h e  moon by e s t i m a t i n g  t h e  number of t e l e s e i s m i c  even t s  
expected when a  s e i s m i c i t y  l e v e l  equ iva len t  t o  t h e  e a r t h  o r  t h e  moon i s  as- 
sumed and comparing i t  w i t h  t h e  observa t ion .  Figure  1 shows such a  comparison. 
For example, i f  Mars is s e i s m i c a l l y  a s  a c t i v e  a s  t h e  e a r t h ,  and i f  t h e  i n t e r -  
n a l  s t r u c t u r e ,  p a r t i c u l a r l y  t h e  se i smic  a t t e n u a t i o n ,  of Mars is s i m i l a r  t o  
t h a t  of t h e  e a r t h ,  then,  on average,  17 t e l e s e i s m i c  even t s  a r e  expected t o  be 
de tec ted  annual ly  by t h e  Viking seismometer on Mars. To d a t e  (January 6 ,  
1978),  we have examined a  t o t a l  of 1500 hours  of se i smic  d a t a  i n  favorab le  
cond i t ions  ( n e g l i g i b l e  wind d i s t u r b a n c e  and i n  a mode of o p e r a t i o n  s u i t a b l e  
f o r  event d e t e c t i o n ) ,  and have d e t e c t e d  no t e l e s e i s m i c  event.  Thus, we a r e  
now 95% conf ident  t h a t  Mars a s  a  whole is n o t  s e i s m i c a l l y  a s  a c t i v e  a s  t h e  
e a r t h ,  With a d d i t i o n a l  obse rva t ions  w i t h i n  t h i s  year ,  we w i l l  be a b l e  t o  
t e l l  whether o r  n o t  Mars i s  a t  l e a s t  an  o rder  of magnitude l e s s  a c t i v e  than  
t h e  e a r t h .  A meaningful comparison wi th  t h e  moon i s  n o t  l i k e l y  t o  be  accom- 
p l i shed  wi th  t h e  p resen t  ins t rument .  
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Fig.  1. Estimated number of d e t e c t a b l e  t e l e s e i s m i c  even t s  wi th  a Viking 
seismometer on t h e  e a r t h ,  t h e  moon and mars under v a r i o u s  assumptions,  and 
t h e  p r o b a b i l i t y  of d e t e c t i n g  a t  l e a s t  one event  i n  a given hours  of observa- 
t i o n .  
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