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The image process ing computer system of t h e  U. S. Geologic Survey i n  
F l a g s t a f f  has  been used t o  process  counting d a t a  from t h e  Apollo 15 and 16 
gamma r a y  spectrometer  experiments (1) i n  a new way t o  genera te  r e s u l t s  i n  
map format. 

The b a s i c  system i s  descr ibed by E l iason  and Soderblom (2) .  The inpu t  
d a t a  were prepared by R. Radocinski a t  JPL. They c o n s i s t  of sums of 
cor rec ted  counts  i n  s p e c i f i c  energy bands, taken over lo squares  on t h e  l u n a r  
su r face .  These a r e  t h e  same inpu t  d a t a  used by Parker  e t  a 1  (3)  f o r  
numerical  a n a l y s i s  by t h e  "West Coast method." So f a r  t h r e e  s e t s  of t h e s e  
d a t a  have been processed: (a)  t h e  band from 0.55-2.75 MeV,  whose count r a t e  
v a r i a t i o n s  a r e  mainly due t o  Th, U ,  and K (4,  5 ) ,  (b) a narrower band, 
2.53-2.675 MeV, centered on t h e  prominent 2.61 MeV l i n e  of Th, and (c)  a 
high energy band from 2.75 t o  8.60 MeV. The v a r i a n c e  i n  t h i s  h igh  energy 
band is  mainly due t o  Fe, bu t  t h e  c o n t r i b u t i o n  of T i  i s  n o t  n e g l i g i b l e .  
Events due t o  S i  and 0 c o n t r i b u t e  s t r o n g l y  t o  t h e  t o t a l  count r a t e  h e r e ,  but  
t h e  concen t ra t ions  of t h e s e  two elements do n o t  va ry  s i g n i f i c a n t l y  over t h e  
lunar  s u r f a c e  (6) .  

The r e s u l t s ,  a f t e r  v a r i o u s  computer opera t ions  such a s  smoothing, and t h e  
e l imina t ion  of a r e a s  of poor s t a t i s t i c s ,  can be  d i sp layed  i n  a number of 
ways. Color maps, s u b s t a n t i a l l y  i n  t h e  format of F r o n t i s p i e c e  1973 ( 4 ) ,  
a r e  t h e  most immediately u s e f u l .  The o l d e r  map f o r  band (a)  i s  s u b s t a n t i a l l y  
reproduced, bu t  some f e a t u r e s  such a s  Mare C r i s i u m  and Mare Smythii show more 
c l e a r l y .  This  i s  i n  p a r t  due t o  an expanded d a t a  set (3) and i n  p a r t  t o  t h e  
new procedure repor ted  here.  Many i n t e r e s t i n g  d e t a i l s ,  such a s  t h e  spread 
of r a d i o a c t i v e  m a t e r i a l  beyond t h e  edges of t h e  western  maria,  a r e  confirmed. 

The narrow Th band (b) shows, a s  expected,  a n o i s i e r  s i g n a l .  Both a 
d i r e c t  comparison of t h e  two c o l o r  d i s p l a y s ,  and a c o r r e l a t i o n  d i s p l a y  i n  
which i n t e n s i t y  of one band i s  shown a s  red  b r i g h t n e s s ,  and t h a t  of t h e  o t h e r  
a s  green b r i g h t n e s s ,  show t h a t  except f o r  n o i s e  i n  (b) t h e  c o r r e l a t i o n  is 
exce l l en t .  This  p a r a l l e l s  t h e  r e s u l t s  of Parker -- e t  a 1  (3 ) ,  and provides  
f u r t h e r  conf i rmat ion t h a t  t h e  broad band v a r i a t i o n  i s  due t o  t h e  r a d i o a c t i v e  
elements . 

The most important  of t h e  new maps i s  t h a t  of t h e  broad high energy 
band (c ) .  We s e e  h e r e  h igh  v a l u e s  i n  t h e  broad e a s t  and west maria ,  a s  
expected. A map of Fe concen t ra t ion  e a r l i e r  prepared by mat r ix  i n v e r s i o n  
(7) and t h e  r e s u l t s  of B i e l e f e l d  e t  a 1  (5) show t h e  same thing.  We a l s o  s e e  -- 
d e f i n i t e  h igh Fe concen t ra t ions  i n  t h e  reg ions  of Mare Crisium and Mare 
Smythii,  and low va lues  near  Archimedes, which have n o t  been observed pre- 
v iously .  The low-Fe highland m a t e r i a l  from 0-250E on t h e  Apollo 16 t r a c k ,  
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and t h e  g r a d u a l  i n c r e a s e s  on e i t h e r  s i d e  of  t h i s  r e g i o n ,  a r e  a l s o  s i g n i f i c a n t .  
Other  appa ren t  f e a t u r e s  r e q u i r e  f u r t h e r  s t a t i s t i c a l  t e s t s .  I n  any c a s e  t h i s  
method of  a n a l y s i s  g i v e s  a f a r  c l e a r e r  p i c t u r e  of r e g i o n a l  d e t a i l  i n  Fe t h a n  
was a v a i l a b l e  e a r l i e r .  

There a r e  o t h e r  p o s s i b l e  ways t o  s t u d y  c o r r e l a t i o n s  between t h e  bands.  One 
i s  t o  d i s p l a y  t h e  r a t i o  of two bands on a  s c a l e  from b l a c k  t o  wh i t e .  I n  a map 
of Th/Fe, h igh land  r e g i o n s  a r e  d a r k  because  of  t h e  l a r g e r  dynamic r ange  of Fe 
composit ion.  E a s t e r n  m a r i a  do n o t  s t a n d  o u t  from t h e  h igh lands .  However, 
t h e r e  appea r s  t o  b e  s i g n i f i c a n t  s t r u c t u r e  i n  c e r t a i n  h igh land  r e g i o n s  which 
h a s  n o t  been noted  b e f o r e .  

U n f o r t u n a t e l y  t h e s e  c o l o r  and black-and-white images cannot  b e  reproduced 
i n  t h i s  volume. They w i l l  appear  i n  t h e  f i n a l  p u b l i c a t i o n .  
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