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A s t u d y  was conducted t o  map t h e  d i s t r i b u t i o n  o f  mare and l i g h t  p l a i n s  
u n i t s  o f  uni form age  ove r  t h e  e n t i r e  l u n a r  f r o n t s i d e .  The t echn ique  used  i s  
t h a t  d e s c r i b e d  by Soderblom and Lebofsky (1 )  and Boyce and D i a l  (2)  which 
invo lves  a  q u a n t i t a t i v e  d e t e r m i n a t i o n  of  t h e  " s o f t n e s s "  o f  c r a t e r s .  "Soft-  
nes s"  i s  q u a n t i t a t i v e l y  d e f i n e d  a s  a  maximum s l o p e  of  t h e  i n t e r i o r  w a l l .  The 
s o f t n e s s  of a l l  c r a t e r s  of  a  p a r t i c u l a r  d i ame te r  i s  expres sed  a s  a r a t i o  of  
c r a t e r s  w i th  unshadowed i n t e r i o r s  t o  t h o s e  wi thou t .  An e r o s i o n  model deve l -  
oped by Soderblom (3)  i s  used  t o  r educe  t h i s  i n f o r m a t i o n  t o  e s t i m a t e  t h e  t o t a l  
a r e a l  accumula t ion  of  sma l l  impacts  which have eroded t h e s e  c r a t e r s .  The 
e r o s i o n  i s  caused by b o t h  p r i m a r i e s  and background s e c o n d a r i e s ,  t h e  l a t t e r  
be ing  t h e  more predominant .  The smoothing i s  e f f e c t e d  by c r a t e r s  much s m a l l e r  
t h a n  t h e  eroded c r a t e r s .  Hence, t h e  e rod ing  c r a t e r s  a r e  s o  abundant  t h a t  
t h e y  have s a t u r a t e d  t h e  s u r f a c e  s e v e r a l  t i n e s  over  and s t a t i s t i c a l  e r r o r  pro-  
duced by secondary  swarms a r e  averaged o u t .  This  i s  n o t  t r u e  f o r  most c r a t e r -  
coun t ing  t echn iques .  Boyce and D i a l  (2)  developed a  p rocedure  f o r  u s i n g  t h i s  
t echn ique  a s  a  mapping t o o l  and a p p l i e d  i t  t o  a  l i m i t e d  s e t  of  Apollo 17 met- 
r i c  photographs .  The r e s u l t s  p r e s e n t e d  i n  t h i s  s t u d y  a r e  based on a l l  a v a i l -  
a b l e  photographs and p rov ide  a  p r e l i m i n a r y  d i s t r i b u t i o n  and sequence of  
emplacement of  v o l c a n i c  u n i t s  throughout  t h e  l u n a r  f r o n t s i d e .  

The r e s u l t s  i n d i c a t e  t h a t  t h e  l i g h t  p l a i n s  d e p o s i t s  ( i . e . ,  Cayley Forma- 
t i o n )  p r e - d a t e s  t h e  emplacement o f  t h e  mar ia .  I n  g e n e r a l ,  t h e  mare b a s a l t s  
d e c r e a s e  i n  age westward. This  p robab ly  accoun t s  f o r  t h e  u n i f o r m i t y  i n  
a n t i q u i t y  of  t h e  Apol lo  b a s a l t s  a s  Apollo tended t o  l and  i n  t h e  e a s t e r n  f r o n t -  
s i d e .  The o l d e s t  l u n a r  mar ia  sampled i s  Mare T r a n q u i l l i t a t i s .  The l a r g e  
r ing-mare  (Mare S e r e n i t a t i s ,  Mare Imbrium and Mare Humorum) were n e x t  f i l l e d  
wi th  l a v a s  l i k e  t h e  Apol lo  15 b a s a l t s  du r ing  t h e  p e r i o d  between 3 .3  t o  3.5 b .  
y .  ago.  F i n a l l y ,  a  s e r i e s  o f  young f lows invaded t h e  wes t e rn  mar ia  (Oceanus 
Proce l la rum);  a  few p a t c h e s  were superimposed on sou thwes te rn  Mare Imbrium, 
n o r t h e r n  Mare Humorum, and n o r t h w e s t e r n  Mare S e r e n i t a t i s .  These young u n i t s  
may have c r y s t a l l i z a t i o n  ages  a s  young a s  2.0 b .y .  based  on c u r r e n t  knowledge 
of  t h e  l u n a r  f l u x  h i s t o r y .  
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