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The o r i g i n  o f  i n t e r i o r  p e a k s  and r i n g  s t r u c t u r e s  i n  l a r g e  
i m p a c t  c r a t e r s  has  been  a  s u b j e c t  o f  c o n t r o v e r s y .  I t  h a s  b e e n  
s u g g e s t e d  t h a t  t h e r e  i s  a  c o n t i n u o u s  m o r p h o l o g i c  p r o g r e s s i o n  
w i t h  i n c r e a s e d  d i a m e t e r ,  f r o m  t h e  o c c u r r e n c e  o f  c e n t r a l  p e a k s ,  
t o  p e a k  r i n g s  t o  m u l t i p l e  r i n g s  ( 1 ,2 ,3 ,4 ) .  However ,  r e c e n t  
d a t a  i n d i c a t e  t h a t  t h i s  a s s u m p t i o n  may n o t  b e  v a l i d .  H a l e  and  
Head ( 5 ) ,  s u g g e s t  t h a t  t h e  t r a n s i t i o n  o f  c e n t r a l  peak  t o  
p e a k - r i n g  may n o t  b e  d e s c r i b a b l e  as a  s i m p l e ,  g r a d u a l  
t r a n s i t i o n .  We s u g g e s t  t h a t  n o t  o n l y  i s  t h e  m o r p h o l o g i c  
t r a n s i t i o n  f r o m  c e n t r a l  p e a k  t o  p e a k - r i n g  i s  f u n c t i o n a l l y  
d i s c o n t i n u o u s ,  b u t  t h e  m o r p h o l o g i c  t r a n s i t i o n  f r o m  p e a k - r i n g  t o  
m u l t i - r i n g  b a s i n  i s  a l s o  f u n c t i o n a l l y  d i s c o n t i n u o u s .  

The s p a c i n g  o f  a d j a c e n t  r i n g s  i n  t e r r e s t r i a l  p l a n e t  m u l t i - r i n g  
i m p a c t  b a s i n s  has  been  shown t o  b e  a b o u t  fl o f  t h e  a d j a c e n t  
r i n g  d i a m e t e r s  ( 2 , 6 , 7 , 8 ) .  B u t  f o r  p e a k - r i n g  b a s i n s  t h e  
r e l a t i o n s h i p  o f  p e a k - r i n g  d i a m e t e r  and r i m  d i a m e t e r  h a s  b e e n  
shown t o  be  a b o u t :  

D p r  = 0 .54  D r  - 9.67 
f o r  t h e  Moon, M e r c u r y ,  Ma rs  and Ganymede (9 ,10 ,11 ) ,  and  a b o u t  

Dp r  = 0 .54 D r  - 5  
f o r  t h e  E a r t h  and C a l l i s t o  ( l l ) ,  w h e r e  D p r  i s  t h e  d i a m e t e r  o f  
t h e  p e a k - r i n g  ( i n n e r  r i n g )  and D r  i s  t h e  d i a m e t e r  o f  t h e  r i m  
( o u t e r  r i n g )  ( F i g u r e  1 ) .  Hence ,  t h e  s p a c i n g  o f  t h e  r i n g s  i n  
m u l t i - r i n g  b a s i n s  i s  d i f f e r e n t  t h a n  t h a t  f o r  p e a k - r i n g  b a s i n s  
s u g g e s t i n g  t h a t  a  smooth  t r a n s i t i o n  does  n o t  o c c u r  f r o m  o n e  
t y p e  t o  t h e  o t h e r .  These  d a t a  s u g g e s t  t h a t  i m p a c t  b a s i n  
f o r m a t i o n  m o d e l s  based  on t h e  h y p o t h e s i s  t h a t  i m p a c t  b a s i n s  
have  a  c o n t i n u o u s  m o r p h o l o g i c  p r o g r e s s i o n  o f  i n t e r i o r  m o u n t a i n  
s t r u c t u r e s  t h a t  can  be d e s c r i b e d  w i t h  a  s i n g l e  c r a t e r i n g  
e q u a t i o n  can. b e  r e j e c t e d .  
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Figure 1. Relationship of rim diameter and peak-ring diameter 
of peak-ring basins. Data points for the Moon, Mercury, and 
Mars are from Head (10) and for Callisto and Ganymede are 
from Boyce (11). The 2 curve that corresponds to the 
appropriate basin ring spacing relationship has been included 
for comparison. 
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