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X-ray f l u o r e s c e n c e  d a t a  g a t h e r e d  du r ing  t h e  Apol lo  15 f l i g h t  w h i l e  i n  
l u n a r  o r b i t  were ana lyzed  t o  de t e rmine  t h e  most e f f i c i e n t ,  c o n s i s t e n t  and 
s u f f i c i e n t  summar iza t ion  t e c h n i q u e  f o r  t h e  q u a n t i f i c a t i o n  o f  geochemica l  
pa rame te r s .  The g o a l  of  t h e  t a s k  was t o  produce and t e s t  t h e  r e s o l u t i o n  
and r e l i a b i l i t y  o f  A l / S i  and Mg/Si i n t e n s i t y  r a t i o s  i n  o r d e r  t o  d i s t i n g u i s h  
r e l a t i v e l y  s m a l l  l u n a r  f e a t u r e s .  P o r t i o n s  of  Mares T r a n q u i l i t a t i s  and 
S e r e n i t a t i s  were chosen a s  t e s t  a r e a s  because  o f  a )  t h e  l a r g e  a r e a l  e x t e n t  
o f  t h e  a v a i l a b l e  cove rage ,  b )  t h e  d e n s i t y  o f  t h e  d a t a  p o i n t s  a l l owing  
comparison w i t h  t h e  c a l c u l a t e d  r a t i o s  a c r o s s  s e v e r a l  o v e r l a p p i n g  o r b i t s  i n  
o r d e r  t o  t e s t  t h e  d u p l i c a b i l i t y  o f  t h e  v a l u e s  and c )  t h e  d e s i r e  t o  c o r r e l a t e  
o u t s t a n d i n g  phys iog raph ic  f e a t u r e s  i n  what appea r s  i n  a  c a s u a l  i n s p e c t i o n  
a s  a  homogeneous mare s u r f a c e .  

I n  o r d e r  t o  de t e rmine  t h e  r e s o l v i n g  c a p a b i l i t y  of  t h e  sys tem,  8 second 
d a t a ,  t h e  s h o r t e s t  t ime i n t e g r a t i o n  c o l l e c t e d ,  was s e l e c t e d  f o r  t h e  s t u d y  
a r e a  u s i n g  a  s e r i e s  o f  c u l l i n g  c r i t e r i a .  These i nc luded  s p a c e c r a f t  e l e v a t i o n  
above t h e  l u n a r  s u r f a c e ,  s p a c e c r a f t  a t t i t u d e ,  and s t a t i s t i c a l  r e l i a b i l i t y  o f  
t h e  g e n e r a t e d  r a t i o  d a t a  a s  de te rmined  by t h e  c a l c u l a t e d  r a t i o  e r r o r s  and 
t e l e m e t r y  i n f o r m a t i o n .  The r e s u l t i n g  a r e a l  d i s t r i b u t i o n s  of  t h e  A l / S i  and 
Mg/Si r a t i o s  were t h e n  ana lyzed  u s i n g  t r e n d  s u r f a c e  a n a l y s i s  t o  de t e rmine  
t h e  s p a t i a l  r e l a t i o n s h i p s  of t h e  d a t a .  Both normal ized  and non-normalized 
d a t a  were used i n  t h i s  t e chn ique ,  t h e  former be ing  used s o  t h a t  a d d i t i o n a l  
s t a t i s t i c a l  t e s t s  cou ld  be  made on t h e  r e s u l t  o f  t h e  a n a l y s i s .  A n a l y s i s  o f  
v a r i a n c e  was a p p l i e d  t o  t h e  t r e n d  s u r f a c e  o u t p u t  t o  de t e rmine  t h o s e  s u r f a c e s  
w i th  s i g n i f i c a n t  improvements i n  t h e  i n f o r m a t i o n  l e v e l  o f  t h e  model.  A 
randomiza t ion  p r o c e s s  was a l s o  a p p l i e d  t o  t h e  a r e a l l y  d i s t r i b u t e d  d a t a  t o  
t e s t  f o r  s p a t i a l  s t r u c t u r i n g .  A d d i t i o n a l  t r i a l s  were made w i t h  16 second 
d a t a  u s i n g  a  s l i d i n g  ave rage  ( s l i d i n g  window) t o  g a i n  s t a t i s t i c a l  
r e l i a b i l i t y  and t h e  same modeling t echn iques  were t h e n  used .  

R e s u l t s  i n d i c a t e  t h a t  a l t h o u g h  t h e  8 second d a t a  a r e  h i g h l y  v a r i a b l e ,  
A l / S i  i n t e n s i t y  v a l u e s  a r e  n o t  randomly d i s t r i b u t e d .  Moreover, v a r i a t i o n s  
a long  o r b i t  p a t h s  accounted  f o r  a  s i g n i f i c a n t  amount o f  t h e  i n f o r m a t i o n  
con ta ined  i n  t h e  d a t a .  Examinat ion of  t h e  t r e n d  s u r f a c e  a n a l y s e s  i n d i c a t e d  
t h a t  a  second o r d e r  s u r f a c e ,  showing h igh  A l / S i  v a l u e s  i n  t h e  h i g h l a n d s  t o  
t h e  n o r t h  and s o u t h  o f  t h e  mares and low v a l u e s  i n  t h e  b a s i n s  p r o p e r ,  
p rov ided  t h e  most s u i t a b l e  model f o r  t h e  t e s t  a r e a .  The r e s i d u a l s  p l o t  
a l lowed d e l i n e a t i o n  o f  a d j a c e n t  o r b i t s  w i th  l i k e  c h a r a c t e r i s t i c s  which 
cou ld  be  c o r r e l a t e d  wi th  some s u r f a c e  f e a t u r e s .  A p p l i c a t i o n  of  t h e  same 
t echn iques  t o  t h e  16 second A l / S i  r a t i o s ,  w i th  t h e  a d d i t i o n  o f  an  a d d i t i o n a l  
c u l l i n g  c r i t e r i o n  o f  t h e  s o l a r  energy  l e v e l ,  gave  more r e l i a b l e  r e s u l t s  
w i t h  f u r t h e r  demarca t ion  of  m a t e r i a l  t y p e s .  Average v a l u e s  o f  A l / S i  
i n t e n s i t y  r a t i o s  cou ld  t h e n  be c a l c u l a t e d  f o r  t h o s e  a r e a s  which behaved i n  
a  s i m i l a r  f a s h i o n .  
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Using t h e  r e s u l t s  o f  t h e  t r e n d  s u r f a c e  a n a l y s i s ,  d e v i a t i o n s  from t h e  
r e g i o n a l  model can  be i s o l a t e d .  The c r a t e r s  Dawes, B e s s e l  and t h e  Jansen  
s e r i e s  can be d i s t i n g u i s h e d  by t h e i r  h i g h e r  A l / S i  i n t e n s i t y  r a t i o s  compared 
t o  t h e i r  su r round ing  mares.  T r a n s i t i o n s  between mares and h igh lands  a r e  
r e l a t i v e l y  s h a r p .  Areas  o f  mare f l o o r  a r e  d i s t i n g u i s h e d  where A l / S i  r a t i o s  
d e v i a t e  c o n s i d e r a b l y  from t h e  l o c a l  mean. 

Due t o  h i g h e r  "noise"  l e v e l s ,  Mg/Si r a t i o s  could  not  be t r e a t e d  i n  t h e  
same f a s h i o n .  A d d i t i o n a l  work i s  be ing  c a r r i e d  o u t  t o  i n t e r p r e t  t h i s  d a t a .  
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