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W e  h a v e  a r g u e d  t h a t  t h e  a n o m a l o u s  m a s s e s  g iv ing  r i s e  t o  t h e  so -ca l l ed  
m a s c o n s  a r e  m o s t  l i k e l y  t h i n  pla te- l ike  d i s t r ibu t ions  of v o l c a n i c  f i l l  (1). Such 
m a s s e s  a r e  s u p e r i s o s t a t i c ;  i . e . ,  t h e y  r e p r e s e n t  mate r ia l  a d d e d  a f t e r  a 
c i rcu la r  b a s i n  h a s  a c h i e v e d  i s o s t a t i c  equi l ibr ium.  Such equi l ibr ium is 
in i t i a l ly  a c h i e v e d  b y  a n  undetermined combinat ion of mant le  rebound a n d  b a s i n  
f looding.  Many  of t h e  s t r u c t u r a l  f e a t u r e s  of t h e  c i r c u l a r  b a s i n s  c a n  b e  
exp la ined  b y  i s o s t a t i c  a d j u s t m e n t  of t h e  e x c e s s  m a s s e s ,  b u t  compensa t ion  
is far  from comple te  ( 2 ) .  W e  p o s t u l a t e d  t h a t  a s imple  hydros ta t i c  mechan ism 
(3) g a v e  r i s e  t o  t h e  e x c e s s  m a s s e s  a n d  w e  showed  t h a t  t h e  amount  of e x c e s s  
m a s s ,  a n d  h e n c e  t h e  g rav i ty  a n o m a l y ,  is l i n e a r l y  proportional t o  t h e  b a s i n  
dep th  a f t e r  i n i t i a l  compensa t ion .  If t h e  c i r c u l a r  b a s i n s  w e r e  d e e p e r  t h a n  t h e  
i r regular  maria prior t o  s u p e r i s o s t a t i c  f i l l ing ,  t h e n  t h e  g r o s s  g rav i ta t iona l  
d i f fe rence  b e t w e e n  t h e s e  t w o  mare t y p e s  is e x p l a i n a b l e .  

W e  p o s t u l a t e  t h a t  t h e  last f looding i n  t h e  c i r c u l a r  b a s i n s ,  g iv ing  r i s e  t o  
t h e  m a s c o n s ,  o c c u r e d  a t  a t ime  w h e n  t h e  l u n a r  c r u s t  had  coo led  t o  a s t a t e  t o o  
rigid t o  a l l o w  comple te  i s o s t a t i c  c o m p e n s a t i o n .  If t h e  a b o v e  s c e n a r i o  is 
cor rec t ,  t h e n  v o l c a n i c  a c c u m u l a t i o n s  in  t h e  i r regular  m a r i a ,  a n d  mos t  
ce r ta in ly  t h o s e  younger  t h a n  t h e  l a s t  c i rcu la r  mare  f i l l ,  ough t  t o  g ive  r i s e  t o  
p o s i t i v e  g rav i ty  a n o m a l i e s .  

The g e n e r a l  pa t t e rn  of g rav i ty  i n  t h e  i r regular  maria is o n e  of a genera l  
backround of approx imate ly  z e r o  g rav i ty ,  ind ica t ing  reg iona l  i s o s t a t i c  com- 
p e n s a t i o n ,  upon w h i c h  a r e  super imposed  numerous  and  no t  ins ign i f i can t  
p o s i t i v e  a n d  n e g a t i v e  g rav i ty  a n o m a l i e s .  The cor re la t ion  of v o l c a n i c  " c e n t e r s "  
wi th  p o s i t i v e  g rav i ty  a n o m a l i e s  h a s  b e e n  p rev ious ly  noted (2) a n d  w e  a r e  now 
a t t empt ing  t o  test i n  d e t a i l  t h i s  cor re la t ion .  Independen t  determinat ion of 
accumula t ion  t h i c k n e s s  c a n  l e a d  t o  q u a n t i t a t i v e  s t a t e m e n t s  on  t h e  d e g r e e  of 
i s o s t a t i c  a d j u s t m e n t .  Of  pa r t i cu la r  i n t e r e s t  is t h e  s t r ik ing  cor re la t ion  be tween  
t h e  pos i t ive  g rav i ty  anomaly  i n  sou thwe  s t e r n  M a r e  Tranqui l l i t a t i s  a n d  t h e  
anomalous ly  t h i c k  accumula t ion  o f  v o l c a n i c s  mapped b y  R .  A .  DeHon (personal  
communicat ion) .  T h e s e  v o l c a n i c s  p reda te  w h a t  is probably t h e  m a s c o n  forming 
mater ia l  a n d  i n  f a c t  belorg  t o  t h e  o l d e s t  (3 .7  a e o n s )  of t h r e e  b a s i c  mare u n i t s  
mapped by Soderblom (4) .  The impl icat ion is t h a t  t h e  lunar  c r u s t  w a s  co ld  a n d  
r ig id  prior t o  a n y  of t h e  o b s e r v a b l e  v o l c a n i c  f looding.  Such  information c a n  
impart  a n  important c o n s t r a i n t  on  t h e  the rmal  evo lu t ion  of t h e  c r u s t .  Fur ther ,  
i f  t h e  amount  of ( incomplete)  compensa t ion  c a n  b e  cor re la ted  wi th  t h e  a g e s  of 
t h e  t h r e e  u n i t s ,  t h e n  t h e  amount  a n d  r a t e  of deformat ion are a l s o  determined.  
Adaptat ion of a t empera tu re -v i scos i ty  r e l a t i o n s h i p  wi l l  t h e n  l e a d  t o  a thermal  
h is tory  of t h e  c r u s t  dur ing t h e  t ime  of mare f looding.  
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If t h e  s e i s m i c  v e l o c i t y  in te rp re ta t ion  of 20 km of b a s a l t  i n  (at least) 
e a s t e r n  O c e a n u s  Procellarum is c o r r e c t ,  t h e n  much of t h i s  accumula t ion  mus t  
r e p r e s e n t  a n  e a r l y  ( e r u p t i v e ? )  p h a s e  t h a t  w a s  i s o s t a t i c a l l y  c o m p e n s a t e d  prior 
t o  t h e  d e p o s i t i o n  of t h e  t h r e e  mare  u n i t s .  
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