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The Viking Survey Mission has  provided t h e  f i r s t  cont iguous  h igh  reso-  
l u t i o n  images of an e x t e n s i v e  r eg ion  of Mars. These images have provided  
new i n s i g h t  i n t o  p roces se s  t h a t  have modif ied t h e  a n c i e n t  c r a t e r e d  ter- 
r a i n s .  The Viking Survey Mission acqu i r ed  d a t a  dur ing  t h e  pe r iod  of J u l y  
through October 1979. The 2400 frames cover t h e  r eg ion  between Chryse Plan- 
i t i a  and I s i d i s  P l a n i t i a  with r e s o l u t i o n  between 15 m/pixe l  and 60 m/p ixe l  
(F ig .  1 ) .  The purpose of t h e  Survey Mission was t o  image a  s t r i p  of nor- 
t h e m  hemisphere c r a t e r e d  t e r r a i n  under optimum i l l u m i n a t i o n  c o n d i t i o n s  i n  
o r d e r  t o  have an image d a t a  base  f o r  p lanning  a  f u t u r e  Mars sample r e t u r n  
miss ion .  

S e v e r a l  d i s t i n c t  t e r r a i n  t ypes  a r e  observed i n  t h e  images. These i n -  
c lude  i n t e r c r a t e r  r i dged  p l a i n s  wi th  normal c r a t e r  popu la t i ons ,  b a s i n - r e l a t -  
ed smooth p l a i n s ,  and a l a r g e  r eg ion  of complex smal l - sca le  i r r e g u l a r i t i e s ,  
wi th  no f r e s h  c r a t e r s .  This  l a t t e r  t e r r a i n  t ype  has  a  geomorphic s t y l e  t h a t  
i s  b e s t  de sc r ibed  a s  one of i n v e r s i o n  of topography. P a r t s  of v a l l e y  sys-  
t e m  and c r a t e r  f l o o r s  t h a t  were i n i t i a l l y  nega t ive  r e l i e f  f e a t u r e s  now 
appear  i n  p o s i t i v e  r e l i e f .  This  sugges t s  d i f f e r e n t i a l  e r o s i o n  i n  t h e  a r e a  
where t h e  f e a t u r e s  occur .  

On Ea r th  topographic  i n v e r s i o n  of v a l l e y s  occurs  a long  t h e  west f l a n k  
of t h e  S i e r r e  Madre range where b a s a l t i c  l a v a  flows have occupied r i v e r  
v a l l e y s .  Eros ion  has  removed t h e  unconsol ida ted  g r a v e l s  a d j a c e n t  t o  t h e  
f lows producing s inuous  l a v a  r i d g e s  where t he  r i v e r  channels  once were. 
P a r t s  of s e v e r a l  Mart ian channels  i n  t h e  reg ion  imaged by t h e  Survey Miss ion  
e x h i b i t  a  s i m i l a r  i n v e r s i o n  of topography.  This  sugges t s  t h a t  t h e  v a l l e y  
f l o o r s  were more r e s i s t a n t  t o  e r o s i o n  e i t h e r  because they were armored by 
m a t e r i a l  such a s  l a v a  o r  have been indu ra t ed  by some Mart ian d i a g e n e t i c  re- 
l i e f .  The i r r e g u l a r  p a t t e r n  of t h e  e r o s i o n  sugges t s  an e o l i a n  mechanism. 
The e n t i r e  r eg ion  is  topograph ica l ly  somewhat h ighe r  than  a d j a c e n t  unmodi- 
f  i e d  t e r r a i n s .  

The Survey Mission images have demonstrated t h e  importance t o  geo log ic  
a n a l y s i s  of 1) wide a r e a  coverage,  2) contiguous coverage,  and 3) b e t t e r  
t h a n  100 mlp ixe l  r e s o l u t i o n .  A summary of r e c e n t  Viking a c t i v i t y  is g iven  
i n  Table 1. 
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Table 1. Summary of Recent Viking Ac t iv i ty  

Viking Survey Mission 
Viking Completion Mission 

Ju ly  20 - NOV. 5, 1989 
NOV. 6 - Play 30, 1980 

4 weeks very high r e s o l u t i o n  mapping 500 - 800 km 
11 weeks high r e s o l u t i o n  contiguous mapping 1000 - 25000 krn 
35 weeks medium range "gore-f i l l ing"  mapping 3000 - 10,000 km 
50 weeks meteorological  monitoring u t i l i z i n g  IRTM, MAWD, and VIS ins t ruments  

7 Lander-2 r e l a y s  
18 Lander-1 d i r e c t - l i n k ,  high-rate te lemetry  passes 
30 Lander-1 ranging passes with near simultaneous Orbiter-1 ranging 
30 Radio o c c u l t a t i o n  passes 

P lus  the  following s p e c i a l  events  : 

Search f o r  a t h i r d  Martian s a t e l l i t e  
4 fu l l -d i sk  mosaics near Mars oppos i t ion  simultaneously with observat ions  

from Hawaii and Aus t ra l i a  
The l a r g e s t  co lo r  panorama ever acquired from the Landers 
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