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T h i s  papep s e p o r t s  a  p r e l i m i n a r y  assessment o f  t h e  
s t r a t i g r a p h y  and g e o l o g y  i n  t h e  s o u t h  p o l a r  r e g i o n  of 
Ganmede, G e o l o g i c  mapp ing  i s  based on i n s p e c t  i o n  o f  
Voyager images a n d  c m p  i 1 a t  i o n  on  an a i r b r u s h  base map a t  a 
s c a l e  o f  d:W. I l l u m i n a t i o n  a n d  r e s o l u t i o n  v a r y  g r e a t l y  i n  
t h e  r e g i o n .  A p p r o x i m a t e l y  h a l f  of  t h e  quadrang le  i s  beyond 
t h e  t e r m i n a t o r .  Lsw, ang l  e  i 11 urninat i on ove r  a  l a r g e  p a r t  09 
t h e  a r e a  p r e c l u d e s  d i s t i n c t i o n  o f  s m e  u n i t s  by a l b e d o  
c h a r a c t e r i s t i c s .  

S e v e r a l  t y p e s  o f  g rooued t e r r a i n  C2,3) and  groove r e l a t e d  
t e r r a i n  o c c u r  i n  t h e  s o u t h e r n  p o l a r  r e g i o n  (Fig. 1 ) .  
Grooves t y p i c a l  l y  occu r  i n  s t r a i g h t  t o  c u r v i  1  i n e a r  s e t s  o r  
lanes ,  B r i g h t  l a n e s  a n d  g rooved  l a n e s  i n t e r s e c t  a t  h i g h  
ang l  e s  o u t  1 i n  i n g  p o l  ygons o f  d a r k  c r a t e r e d  t e r r a i n  . Groove 
s e t s  e x h i b i t  a  range  o f  ages a s  shown by s u p e r p o s i t i o n  o r  
t r u n c a t i o n  C4) and  by c r a t e r  s u p e r p o s i t i o n  ages. 

The r e g i o n  o f  g rooved  l a n e s  a n d  c r a t e r e d  p o l y g o n s  passes  
i n t o  a  r e g i o n  o f  complex g r o o u s d  t e r r a i n  < 5 ;  f u r r o w e d  
t e r r a i n  o f  Ref .  1) c h a r a c t b r i z e d  by s u b p a r a l l e l  s e t s  of  
c l o s e l y  spaced groove s e t s  l a n e s .  T r a n s e c t i o n  and  
t r u n c a t i o n  o f  g roove  s e t s  i n  t h e  complex g rooved  t e r r a i n  
i n d i c a t e  a  p r o l o n g e d  p e r i o d  o f  complex c r u s t a l  f r a c t u r i n g .  
The c m p l e x  g r o o v e d  t e r r a i n  spans a w i d e  range  o f  t i m e  i n  
i t s  l o r m a t i o n ,  but i t  i s  g e n e r a l l y  o l d e r  than t h e  smooth 
b r i g h t  1 anes and  o l d e r  t h a n  most  b r i g h t  g rooved  1  anes. The 
g r o o v e s  may b e  g ~ o u p e d  i n t o  s u b p a r a l l e l  g roove s e t s  w h i c h  i n  
turn may be grouped i n t o  super  s e t s  made up o f  p r o g r e s s i v e l y  
younger  s e t s .  Most  o f  t h e  complex g rooved  t e r r a i n  i s  o l d e r  
t h a n  t h e  G i  1  gamesh b a s i n  and  a p p a r e n t  1 y o l d e r  than t h e  
p a l i m p s e s t  a s s o c i a t e d  w i t h  H a t h o r ,  b u t  s m e  o f  t h e  g r o o v e d  
s e t s  i n  t h e  complex c r a t e r e d  t e r r a i n  c u t ,  hence a r e  younger  
than,  t h e  t w i n  p a l i m p s e s t s .  The youngest  g roove s e t s  i n  
t h e  complex g rooved  t e r r a i n  t r a n s e c t  a1 1  o t h e r  s e t s  and  
c o n t a i n  f e w e r  grooves.  

The l a r g e s t  b a s i n  i n  t h e  p o l a r  r e g i o n  i s  Gi lgamesh w h i c h  
c o n s i s t s  o f  a  150-175 km d i a m e t e r  c e n t r a l  p l a i n  s u r r o u n d e d  
by hummocky and r a d i a l  b a s i n  e j e c t a .  A c l e a r l y  d e f i n e d  
b a s i n  r i m  i s  n o t  p r e s e n t .  Hence, Gi lgamesh h a s  some 
c h a r a c t e r i s t i c s  i n  c m o n  w i t h  p a l i m p s e s t s .  E j e c t a  and 
w e l l  d e f i n e d  s e c o n d a r i e s  f r o m  Gi lgamesh a r e  superposed on 
c m p l e x  g rooved  t e r r a i n .  A w e l l  d e f i n e d  doub le  r i n g e d  b a s i n  
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a t  -830; 1400 i s  superposed on c m p l  ex g rooved  
t e ~ r a i n  a n d  i n  t u r n  o v e r l a i n  by Gi lgamesh secondar ies .  Two 
p a l  impses ts  n e a r  -700; 2700 p a r t  i a l l  y over  1 i e  
c m p l e x  c r a t e r e d  t e r r a i n ,  y e t  a r e  c u t  by younger g roove  s e t s  
o+ t h e  c m p l e x  c r a t e r  t e r r a i n .  

C r a t e r s  r a n g e  f r o m  subdued, incgwnplete r i n g s  t o  sharp ,  we11 
d e f i n e d  c r a t e r s  w i t h  b r i g h t  h a l o e s  t h a t  o v e r 1  i e  a1 1 o t h e r  
m a t e r i a l s .  Remnants o f  o l d ,  l a r g e  c r a t e r s  a r e  s c a r c e .  I n  
f a c t ,  d a r k  c r a t e d  t e r r a i n ,  t h e  o l d e s t  i n  t h e  quadrang le  does 
n o t  e x h i b i t  l a r g e  c r a t e r  remnants .  A p p a r e n t l y  s m a l l  c r a t e r s  
a r e  r e t a i n e d  w h i l e  l a r g e r  c r a t e r s  a r e  l o s t ,  pe rhaps  by 
t o p o g r a p h i c  r e l a x a t  i o n .  
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TABLE I .  RELATIVE AGES OF GEOLOGIC WITS: 59-15 

( c3 )  C r a t e r s  w/ b r i g h t  r a y s  
(ps )  Smooth p l a i n s  m a t e r i a l  
(sb) Smooth b r i g h t  l a n e  m a t e r i a l  
(gb) B r i g h t  g rooved  l a n e  m a t e r i a l  

( c 2 )  C r a t e r s  w i  t h o u t  r a y s  
<g) Gi lgameah b a s i n  m a t e r i a l  
( p )  P a l i m p s e s t s  m a t e r i a l  ( t f )  Complex g r o o v e d  

t e r r a i n  
(gd) Dark g rooved  t e r r a i n  m a t e r i a l  

( c1 )  C r a t e r  remnan ts  
Cpc) C r a t e r e d  p l a i n s  m a t e r i a l  
(gg) Groove and  g roove  m a t e r i a l  
(gc )  C r a t e r e d  and g rooved  m a t e r i a l  
( t c )  Dark  c r a t e r e d  t e r r a i n  m a t e r i a l s  
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