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There is  new evidence based on o r b i t a l  X-ray d a t a  t h a t  e a r l y  
magnesium-rich subsurface  b a s a l t s  may not be l i m i t e d  t o  Mare C r i s i u m  and 
t h a t  i n  Mare Crisium and elsewhere t h e s e  b a s a l t s  may c o n s t i t u t e  a bas in -  
wide l aye r .  

X-ray d a t a  i n  Mare Crisium i n d i c a t e s  t h a t  t h e  c r a t e r s  Picard  and 
P e i r c e  penetra ted  t h e  su r face  l a y e r  of mare b a s a l t  t o  expose highlnagnesium 
m a t e r i a l  a t  a lower l e v e l  (1).  Low a l t i t u d e  X-ray d a t a  from Apollo 15 
suggests  t h a t  t h i s  l a y e r  ( l aye rs? )  of e a r l y  subsurface  b a s a l t  i n  Mare Crisium 
may extend ac ross  t h e  e n t i r e  bas in .  Three o r b i t s  t r a v e r s i n g  Mare Crisium 
from e a s t  t o  west (nor th  of t h e  c r a t e r s  Picard  and Pe i rce )  show t h e  highest  
Mg/Si r a t i o s  concentra ted  w i t h i n  topographical ly  h igher  border a r e a s  of t h e  
mare on both  t h e  e a s t  and west s i d e  of t h e  bas in ,  These may be :ear ly  
magnesium-rich b a s a l t s  which were not completely covered by subsequent vol-  
c a n i c  f lows,  Subsidence of t h e  c e n t r a l  p a r t  of t h e  bas in ,  a s  a r e s u l t  of 
i n i t i a l  load ing  by high-Mg b a s a l t s ,  may have caused l a t e r  flows t o  g r a v i t a t e  
toward t h e  middle of t h e  bas in ,  l eav ing  e a r l i e r  flows exposed a t  t h e  edges 
(2 ) .  Therefore ,  t h e s e  border a r e a s  may represen t  an  extension of t h e  e a r l y  
high-magnesium b a s a l t s  dredged up a t  Picard and Peirce .  

By analogy, Mare F e c u n d i t a t i s  may a l s o  con ta in  extensive  e a r l y  
magnesium-rich b a s a l t s .  The i n d i c a t i o n s  t h a t  such a l aye r  e x i s t s  --primarily 
below t h e  surface--are  s i m i l a r  t o  those  f o r  Mare C r i s i u m ,  Two impact c r a t e r s  
i n  nor thern  Mare F e c u n d i t a t i s  have excavated m a t e r i a l  from depth wi th  
h igher  concen t ra t ions  of magnesium than  t h e  surrounding mare b a s a l t .  From 
t h i s  we may i n f e r  t h a t  high-Mg b a s a l t s ,  e r rup ted  e a r l y  i n  t h e  h i s t o r y  of 
Mare Fecundi ta t  i s ,  u n d e r l i e  those  on t h e  mare s u r f a c e ,  High-magnesium, 
low-albedo a r e a s  a long t h e  nor theas t  and northwest edges of t h e  Mare may be 
t h e  s u r f a c e  express ions  of t h e s e  e a r l y  b a s a l t s  r a t h e r  than  post -mare, 
l o c a l i z e d  pyroc las t  i c  d e p o s i t s  (which i s  t h e  most common explanat  i o n ) ,  It 
i s  important t o  no te  he re  t h a t  many of t h e  d iscont inuous  low-albedo a r e a s  
e n c i r c l i n g  t h e  maria,  which a t  one t ime were thought t o  be t h e  youngest mare 
u n i t s ,  a r e  now bel ieved t o  be t h e  o ldes t  ( 3 ) .  Older, low-albedo mare u n i t s  
a r e  a l s o  found i n  Mare T r a n q u i l l i t a t i s  bordering t h e  Haemus Mountain 
peninsula  i n  t h e  northwest of t h e  Mare and along t h e  narrow s t r i p  of t e r r a  
separa t ing  Mare T r a n q u i l l i t a t  i s  from Mare Fecundi ta t  i s .  These o lde r  mare 
u n i t s  have (perhaps c o i n c i d e n t a l l y )  h igher  concen t ra t ions  of magnesium than  
t h e  c e n t r a l  b a s a l t s  which have p a r t l y  embayed them. 

O r b i t a l  X-ray evidence of e a r l y  Mg-rich b a s a l t s  i n  t h e s e  bas ins  
suggests  t h a t  s i m i l a r  basa l tn  may be present  i n  o t h e r  bas ins  a s  we l l .  
I n t e r e s t i n g l y ,  t h e  s c a t t e r e d  patches  of mare b a s a l t s  which f a i l e d  t o  com- 
p l e t e l y  f lood t h e  f l o o r  of t h e  Smythii bas in  (4) a r e  charac te r i zed  by Mg/Si 
r a t i o s  comparable t o  t h e  extremely high ones a t  t h e  Picard c r a t e r  i n  Mare 
C r i s i u m  which represen t  m a t e r i a l  from t h e  high-Mg subsurface  b a s a l t .  Could 
i t  be t h a t  t h e  l i m i t e d  volcanism i n  t h e  Smythii bas in  was a r r e s t e d  a f t e r  t h e  
high-magnesium b a s a l t s  were emplaced? 

Our s t u d i e s  show t h a t  e a r l y  lunar  volcanism--at l e a s t  i n  t h e  
e a s t e r n  maria--extruded high-magnesium m a t e r i a l s  t h a t  a r e  largely bur ied by 
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subsequent u n i t s .  Random samplings of t h e  e a r l y  u n i t s  by c r a t e r i n g  suggest  
t h a t  they  a r e  widely d i s t r i b u t e d  beneath t h e  su r face  b a s a l t s  and may com- 
p r i s e  a l a r g e  p ropor t ion  of t h e  volume of mare m a t e r i a l .  I f  t h i s  i s  so ,  
e a r l y  high-magnesium b a s a l t s  a r e  underrepresented i n  t h e  lunar  sample s u i t e  
and, perhaps,  i n  models f o r  mare b a s a l t  pe t rogenes i s .  
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