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A  survey o f  V i k i n g  images has p rov ided  a  p lanet -w ide d i s t r i b u t i o n  o f  
w r i n k l  e - r idges on Mars. A1 though t h e  " r i d g e d  p l a i n s "  e x h i b i t  numerous and 
obvious wr ink le - r i dges ,  t h e  o l d  c r a t e r e d  t e r r a i n s  o f  t h e  southern hemisphere 
c o n t a i n  an impress ive a r r a y  o f  such s t r u c t u r e s  t h a t  has been l a r g e l y  ignored.  
Accurate mapping o f  p o s s i b l e  compressive s t r u c t u r e s  o f  t h e  whole p l a n e t  was 
undertaken as a  bas is  f o r  f u r t h e r  g loba l  s t u d i e s  (1 ) .  The "Compressive 
S t r u c t u r e s  Map o f  Mars" i s  an a t tempt  t o  syn thes ize  these i n i t i a l  r e s u l t s  
( f i g .  1 ) .  

D i f f e r e n t  morpho log ica l  types and s i zes  o f  compressive s t r u c t u r e s  a re  
recogn ized i n  t h e  o l d  t e r r a i n s .  Major  r i d g e s  i n  t h e  Copernicus area (MC-24) 
f o r  example, d i s p l a y  s i g n i f i c a n t  r e l i e f  ( >  1 km) and common t rends  t h a t  c ross 
o l d  and young u n i t s .  T h i s  system i s  b e l i e v e d  t o  r e f l e c t  broad-scale 
compressional regimes t h a t  extend t o  near t h e  present  south pole.  
Medium-scale networks o f  r i dges  throughout  t h e  c r a t e r e d  h igh lands d i s p l a y  
complex p a t t e r n s  and morphologies ( rang ing  f r o m  s imple  w r i n k l e  r i d g e s  t o  
1  obate scarps) t h a t  r e f  1  e c t  broad r e g i o n a l  t rends  superimposed on l o c a l l y  
m o d i f i e d  s t r e s s  f i e l d s .  The ex is tence  o f  smal l ,  narrow, non-or iented,  
i n t e r c r a t e r  smooth p l a i n s  r i d g e s  seems t o  i n d i c a t e  h i g h l y  l o c a l i z e d  s t r u c t u r a l  
c o n t r o l .  Such p a t t e r n s  may r e s u l t  f rom a  v i s c o s i t y  c o n t r a s t  between t h e  
r i dge-bear ing  m a t e r i a l s  and t h e  o l d  c r a t e r e d  u n i t s ,  o r  t o  d i f f e r e n t  p h y s i c a l  
responses e.g., decol lements i n  t h e  smooth p l a i n s .  

A  g rea t  deal  o f  a t t e n t i o n  has been d i r e c t e d  t o  t h e  ex tens iona l  h i s t o r y  o f  
Mars revea led by t h e  impress ive Val 1  es M a r i n e r i  s  system. T h i s  sys temat ic  
mapping o f  r i d g e  s t r u c t u r e s ,  however, r e v e a l s  t h e  more s u b t l e  b u t  p l  anet-wide 
h i s t o r y  o f  compression, a  h i s t o r y  t h a t  c o n t r a s t s  i n  ex tent ,  s t y l e ,  and 
d i s t r i b u t i o n  w i t h  t h e  Moon and Mercury. F u r t h e r  s tud ies  should h e l p  t o  
determine t h e  r e l a t i v e  r o l e s  o f  g l o b a l  sh r ink ing ,  despinning,  and p o l a r  
wandering (2, 3) i n  t h e  development o f  m a r t i a n  r i d g e  systems. 
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