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Maps of  t h e  r a d i o a c t i v e  con ten t  of  t h e  l u n a r  r e g o l i t h ,  i n  r e g i o n s  
overflown by t h e  Apollo 15  and 16  CSM, have a l r e a d y  been p resen ted  ( 1 ,  2 ) .  
In  t h e  p r e s e n t  paper we g ive  d a t a  on t h e  e lementa l  concen t ra t ions  observed 
over  a  s e t  of  major mare and highland r e g i o n s ,  a s  deduced from t h e  n a t u r a l  
and cosmic-ray-induced gamma r a y  s p e c t r a  observed.  The elements r e p o r t e d  
a r e  (TH + U), K ,  Fe,  T i ,  S i ,  and 0 .  S i l i c o n  and oxygen c o n c e n t r a t i o n s  do 
no t  vary  over  t h e  l u n a r  s u r f a c e  beyond our  l i m i t s  of  e r r o r ;  t h i s  i s  con- 
s i s t e n t  wi th  sample obse rva t ions  ( 3 ) .  The d a t a  on t h e  r a d i o a c t i v e  elements 
confirm and extend t h e  informat ion obta ined e a r l i e r  by l e s s  complete 
a n a l y s i s .  No major r e g i o n  s o  f a r  analyzed shows a  Th con ten t  lower than  
about 0 . 5  ppm. The K/Th (and presumed K/U) r a t i o  r i s e s  i n  t h e  "co ldes t "  
r e g i o n s  of  t h e  l u n a r  h igh lands .  The Th l e v e l  a t  t h e  backside  "warm reg ion"  
near  Van de Graaff  approaches 4 ppm. 

The v a r i a t i o n  of  Fe over  t h e  s u r f a c e  fo l lows broadly  t h e  expected 
p a t t e r n ,  wi th  h igh Fe i n  mare r e g i o n s  f a l l i n g  t o  lower va lues  i n  t h e  h igh-  
l a n d s .  The d i s t r i b u t i o n  of  T i  seems t o  p r e s e n t  some unexpected f e a t u r e s .  
We expect  l a t e r  t o  p r e s e n t  u s e f u l  va lues  f o r  U and a l s o  f o r  Mg, providing 
a  cross-check wi th  t h e  x-ray d a t a  ( 4 )  and extending t h e  a r e a  of  coverage 
f o r  t h i s  element.  We a r e  no t  o p t i m i s t i c  about t h e  elements Ca and A l .  

The method of d a t a  r e d u c t i o n  i s  b a s i c a l l y  t h a t  desc r ibed  i n  a  r e c e n t  
paper ( 5 ) .  A background due t o  n a t u r a l  and induced r a d i o a c t i v i t y  i n  t h e  
s p a c e c r a f t ,  t h e  d i f f u s e  "cosmic" gamma r a y  f l u x ,  cosmic-ray a c t i v a t i o n  
i n  t h e  d e t e c t o r  ( 6 ,  7 ) ,  and t h e  s p e c t r a l  continuum from t h e  moon i t s e l f  
must be s u b t r a c t e d  from t h e  measured spectrum t o  o b t a i n  t h e  d i s c r e t e  l i n e  
spectrum. P a r t  of t h i s  l u n a r  continuum i s  i t s e l f  dependent on t h e  l i n e  
f l u x ,  r e q u i r i n g  i t e r a t i o n .  I n  o b t a i n i n g  a b s o l u t e  concen t ra t ions  from 
d i s c r e t e  l i n e  i n t e n s i t i e s  of t h e  n a t u r a l  r a d i o a c t i v i t i e s  an a b s o l u t e  c a l i -  
b r a t i o n  is p o s s i b l e  and t h e  r e s u l t s  a r e  i n  good accord wi th  ground t r u t h  
( 2 ) .  For t h e  o t h e r  elements t h e  model i s  semi -quan t i t a t ive ,  and t h e  d a t a  
a r e  normalized t o  ground t r u t h  i n  a r e a s  we l l  c h a r a c t e r i z e d  by l u n a r  samples 
and o t h e r  s t u d i e s  (such a s  Mare T r a n q u i l l i t a t i s ) .  

There a r e  i n t e r e s t i n g  c o r r e l a t i o n s  with l u n a r  topography and magnetic 
and g r a v i t a t i o n a l  f e a t u r e s .  
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