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Abs t rac t  

A number of v e r y  i n t e r e s t i n g  and important  o b s e r v a t i o n a l  l u n a r  d a t a  have 

been secured ,  namely, t h e  mascons, t h e  nega t ive  anomalies i n  Ptolemaeus and 

Albategnius ,  t h e  chemical composit ions of h ighlands  and mar ia ,  t h e  ages  of 

t h e  s o i l s  and rocks  and t h e  se ismic  obse rva t ions .  We have a t tempted a  t e n t a -  

t i v e  model t o  account f o r  a l l  t h e s e  d a t a .  (1) The moon accumulated a t  s u f f i -  

c i e n t l y  low temperatures  t o  permit  t h e  suppor t  of t h e  mascons even w i t h  sub- 

sequent r a d i o a c t i v e  h e a t i n g .  ( 2 )  It was melted s u p e r f i c i a l l y  4.6 - 4.7 aeons 

ago.  (3 )  The s u r f a c e  d i f f e r e n t i a t e d  i n t o  a n o r t h o s i t e ,  t i t a n i f  erous  b a s a l t  

and "duni te"  l a y e r s  s u f f i c i e n t l y  r i g i d  t o  support  t h e  g e n e r a l  family  of 

c r a t e r s .  (4) I t s  i n t e r i o r  has been s u f f i c i e n t l y  r i g i d  t o  suppor t  t h e  mascons 

f o r  4 . 6  aeons.  ( 5 )  During t h e  g r e a t  c o l l i s i o n s  t h a t  produced t h e  mar ia ,  

a sh - l ike  flows were produced from t h e  l i q u i d  t i t a n i f e r o u s  b a s a l t i c  l a y e r  t o  

produce t h e  smooth f looded maria  and t h e  deep but  v a r i a b l e  r e g o l i t h  which can 

account f o r  t h e  se i smic  d a t a .  ( 6 )  These d u s t  l a y e r s  of  t i t a n i f e r o u s  b a s a l t  

were s u f f i c i e n t l y  i n s u l a t i n g  and had s u f f i c i e n t  r a d i o a c t i v e  i s o t o p e s  t o  pro- 

duce l o c a l  r emel t ing  approximately 3 . 5  aeons ago,  and,  hence,  produced t h e  

rocks  of Apollos 11 and 12 .  ( 7 )  The t i t a n i f e r o u s  l i q u i d  l a y e r  might have 

supp l i ed  t h e  l i q u i d  r e q u i r e d  t o  produce Van Dorn's "mud", and hence t h e  r i n g  

s t r u c t u r e s  of  t h e  mar ia ,  e s p e c i a l l y  of Mare O r i e n t a l e .  ( 8 )  The r e g o l i t h  a t  

Apollo 11 s i t e  has  remained a  c losed  system s i n c e  i t s  format ion about 4 .6  

aeons ago,  w i t h  t h e  excep t ion  of  t h e  a d d i t i o n  of  some sur face - t ranspor ted  

mat e r  i a 1  . 
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