
OBSERVATIONS OF CRATERS WITH D O M E D  CENTRAL P I T  O N  
GANYMEDE, R .  B i a n c h i  a n d  S. P o z i o ,  1 .A .S . - c .N .R . ,  R e p a r t o  d i  P l a -  
n e t o l o g i a ,  V i a l e  d e l 1 1 U n i v e r s i t 2  11, 0 0 1 8 5  Roma ( I t a l y )  

I m p a c t  c r a t e r s  o n  Ganymede e x h i b i t  a  w i d e r  r a n g e  o f  r n o r p h o l o  
g i c a l  f e a t u r e s  t h a n  t h o s e  o n  C a l l i s t o  o r  on  o t h e r  s i l i c a t e  b o d i e s .  
I n d e e d ,  t h e r e  a r e  f o u n d  t y p i c a l  b o w l - s h a p e d  c r a t e r s ,  f l a t - f l o o r e d  
c r a t e r s ,  c r a t e r s  w i t h  bowed-up f l o o r s  as  w e l l  as  c r a t e r s  w i t h  c e n  
t r a l  p i t s  a n d / o r  p e a k s  ( 1 ) .  L o o k i n g  a t  c r a t e r s  o f  b i g g e r  d i m e n s i o n ,  
we c a n  f i n d  b a s i n s  (D>150 km) a n d  p a l i m p s e s t s .  T h i s  m o r p h o l o g i c a l  
v a r i e t y  i s  p r o b a b l y  due  t o  t h e  c o m p l e x  s u r f a c e  e v o l u t i o n  o f  t h e  
s a t e l l i t e ,  w h i c h  h a s  been  more c o m p l e x  t h a n  t h a t  o f  C a l l i s t o  ( 2 ) .  

We have  c o n c e n t r a t e d  o u r  s t u d y  on a  p a r t i c u l a r  k i n d  o f  i m p a c t  
c r a t e r s ,  l i k e  t h e  one  shown i n  F i g .  1. These g e n e r a l l y  a p p e a r  t o  
c o n s i s t  o f  an  o u t e r  r i m ,  a  w i d e  c e n t r a l  p i t  and  a  c i r c u l a r  dome 
i n s i d e  t h e  p i t .  The dome i s  a  s t r u c t u r e  p r o b a b l y  f o r m e d  b y  endoge  
n e t i c  m o d i f i c a t i o n  o f  t h e  c r a t e r  a f t e r  t h e  i m p a c t  ( 3 ) .  The m o r p h o  - 
l o g y  o f  t h e s e  c r a t e r s  v a r y  w i t h  t h e i r  ages .  I n  t h e  y o u n g e s t  ones  
t h e  m o r p h o l o g i c a l  c h a r a c t e r i s t i c s  m e n t i o n e d  a b o v e  a r e  c l e a r l y  sho  
wn. W i t h  i n c r e a s i n g  age ,  t h e  v i s c o u s  r e l a x a t i o n  o f  t h e  i c e  c r u s t -  
t e n d s  t o  f l a t t e n  t h e  t o p o g r a p h i c  f e a t u r e s  o f  t h e  c r a t e r s .  The c r a  - 
t e r  shown i n  F i g .  1  i s  a  t y p i c a l  e x a m p l e  o f  a  c r a t e r  t h e  r i m  o f  
w h i c h  i s  a l m o s t  c o m p l e t e l y  r e l a x e d ;  c r a t e r s  l i k e  t h i s  h a v e  been  a1 
r e a d y  d e s c r i b e d  b y  ( 1 )  and  named "Type  I 1  P e n e p a l i m p s e s t s " .  ~ h e s e -  
p e n e p a l i m p s e s t s  a r e  n o t  t h e  o l d e s t  o f  t h i s  k i n d  o f  c r a t e r s ;  we ha 
ve f o u n d  o l d e r  c r a t e r s  t h a t  we h a v e  c a l l e d  " r e m n a n t s "  ( F i g .  2; whi - 
t e  a r r o w ) ,  w i t h  t h e  r i m  w h i c h  h a s  c o m p l e t e l y  d i s a p p e a r e d ,  w h i l e  
t h e  c e n t r a l  dome a n d  t h e  c e n t r a l  p i t  a r e  s t i l l  v i s i b l e .  Somet imes  
t h e  c e n t r a l  p i t  a p p e a r s  l i k e  a  h a l o ,  w i t h  a  r a d i a l  s t r u c t u r e  a r o -  
und  t h e  c e n t r a l  dome. 

We have  m e a s u r e d  t h e  c r a t e r  r i m  d i a m e t e r ,  t h e  c e n t r a l  p i t  d i  
a m e t e r  and  t h e  dome d i a m e t e r  o f  38  c r a t e r s  i n  o r d e r  t o  d e t e r m i n e -  
t h e  s p r e a d  o f  t h e s e  p a r a m e t e r s ,  t a k i n g  i n t o  a c c o u n t  t h e i r  age and  
t h e  d i f f e r e n t  g e o l o q i c a l  u n i t s  o n  w h i c h  t h e y  l i e .  I n  F i g .  3 t h e  
v a l u e s  o f  t h e  p i t  d i a m e t e r  a r e  r e p o r t e d  has  a  f u n c t i o n  o f  t h e  r i m  
d i a m e t e r  ( o b v i o u s l y  e x c l u d i n g  t h e  r e m n a n t s  whose c r a t e r  r i m  c o u l d  
n o t  be  m e a s u r e d ) .  The b e s t  f i t  i s  a n  e x p o n e n t i a l  e q u a t i o n  v e r y  s i  
m i l a r  t o  t h e  one  w h i c h  ( 1 )  f o u n d  f o r  t h e  c r a t e r s  w i t h  c e n t r a l  p i t s .  
The o n l y  d i f f e r e n c e  i s  due  t o  t h e  d i f f e r e n t  d i m e n s i o n  o f  t h e  c r a -  
t e r s  t h a t  we h a v e  e x a m i n e d .  L o o k i n g  a t  t h e  d i f f e r e n t  ages  o f  t h e  
p l o t t e d  c r a t e r s ,  i t  i s  p o s s i b l e  t o  n o t e  t h a t  m o s t  o f  t h e  y o u n g e s t  
c r a t e r s  t e n d  t o  f a l l  b e l o w  t h e  c u r v e .  T h i s  means t h a t  t h e  p i t  i s  
w i d e r  f o r  t h e  o l d e r  c r a t e r s  and  t h i s  i s  p r o b a b l y  due t o  t h e  v a r i a  
t i o n  o f  t h e  c r u s t a l  t h i c k n e s s  d u r i n g  t h e  h i s t o r y  o f  Ganymede (4): 
The same p l o t  was done  c o n s i d e r i n g  d i f f e r e n t  g e o l o g i c a l  u n i t s  and  
we n o t e d  t h a t  t h e  p i t  d i a m e t e r  t e n d s  t o  i n c r e a s e  m o v i n g  f r o m  t h e  
g r o o v e d  t e r r a i  ns  t o  t h e  c r a t e r e d  t e r r a i n s .  
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Fig.4 ( t h e  e r r o r  bars  a r e  of the  same o r d e r  of magnitude as 
those p l o t t e d  i n  F i g . 3 )  shows the  r e l a t i o n s h i p  between the  dome di 
ameter and the p i t  d iameter  ( i n c l u d i n g  the  remnants ) .  The b e s t  f i t  
i s  a  s t r a i g h t  l i n e  and cons ide r ing  the  ages of the  c r a t e r s ,  i t  w o u  
I d  appear  t h a t  t he  o ld  ones a r e  arranged very c l o s e  t o  t h e  b e s t  f i t  
l i n e ,  while  the  younger c r a t e r s  show a  l a r g e r  s c a t t e r i n g .  I t  could 
mean t h a t ,  a s  mentioned before  r ega rd ing  the  p i t  fo rma t ion ,  t h e  do - 
me formation i s  l i nked  t o  the  d i f f e r e n t  c h a r a c t e r i s t i c s  t h a t  t he  
c r u s t  had dur ing  the  s a t e l l i t e  e v o l u t i o n .  The s c a t t e r i n g  of the  
young c r a t e r s  become wider f o r  the  c r a t e r s  with l a r g e r  c e n t r a l  p i t s  
and i t  would appear  t h a t  the  p o s i t i o n  of the  young c r a t e r s  o n  the 
p l o t  i s  connected t o  t h e i r  g e o g r a ~ h i c a l  p o s i t i o n .  In f a c t ,  most of 
the youngest  c r a t e r s  l y i n g  o n  Nicholson Regio f a l l  above the  s t r a i  
g h t  l i n e ,  while  the  c r a t e r s  l y i n g  o n  Marius and G a l i l e o  Regio f a l i  
below i t .  

The behaviour  of the s u r f a c e  with r e s p e c t  t o  the  dome forma- 
t i o n  i s  d i f f e r e n t  f o r  d i f f e r e n t  a r e a s  and p r e s e n t s  us with an i n -  
t e r e s t i n g  problem which should be i n v e s t i g a t e d  t o  understand t h i s  
reg ional  v a r i a t i o n  of the  modi f i ca t ion  of the  c r a t e r s .  
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