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Orbi ta l  X-ray measurements made during close approaches t o  the lunar 
surface ear ly  i n  the Apollo 16 mission ind ica te  pronounced regional and 
loca l  chemical va r i a t i ons  i n  the t e r r a  c rus t .  An understanding of the  loca l  
rock types comprising the nearside and fa rs ide  t e r r a  i s  fundamental t o  the 
study of ear ly  c rus t a l  formation. Terra s i t e s  from which samples were 
col lected a r e  l imited t o  two nearside locat ions,  Luna 20 and Apollo 16. 
Thus, the d i s t r i bu t ion  of t e r r a  rock types from o r b i t a l  X-ray data  (1, 2 ,  3) 
i s  of spec ia l  i n t e r e s t .  Secondary X-rays a r e  cha rac t e r i s t i c  of surface 
s o i l s  exclusively. However, the da ta  a r e  a  l uc ra t ive  source of geochemical 
information about the c r u s t  because extensive t ransport  of s o i l s  i s  not an 
e f f i c i e n t  process (4,  5 ) .  With few exceptions, the chemistry of the s o i l s  
r e f l e c t s  the composition, d i s t r i bu t ion  and abundance of the loca l  rock 
types. 

The Mg/Al r a t i o  is  a  s ens i t i ve  ind ica tor  fo r  distinguishing the  l i t h o -  
log ic  members of the  anorthosite-norite-troctolite s u i t e .  The cons is ten t  
inverse var ia t ion  of magnesium and aluminum i n  the anor thos i t ic  s e r i e s  
r e s u l t s  i n  an increased dynamic range of the M g / ~ l  r a t i o  compared t o  t h a t  
of the Al/Si o r  Mg/Si r a t i o s .  The Mg/Al r a t i o  can discriminate between the 
following rock types ( i n  order of increasing Mg/Al concentrat ion):  (1) an- 
o r thos i t e s ,  ( 2 )  gabbroic anorthosi tes ,  (3) anor thos i t ic  gabbros and 
( 4 )  nor i tes  and t r o c t o l i t e s .  

DATA DESCRIPTION 

Data from the low-alti tude e l i p t i c a l  o r b i t s  of Apollo 16 have the ad- 
vantage of the most extensive coverage of t he  eastern f a r s ide  and s i g n i f i -  
cant ly improved s p a t i a l  resolut ion compared t o  l a t e r  o rb i t s .  For example, 
the diameter of the instantaneous f i e l d  of view (projected onto the  lunar  
surface)  i s  reduced by a  fac tor  of 2 t o  9 ,  depending upon the spacecraf t  
a l t i t u d e  (See FOV symbol i n  Fig. 1.). 

Figure 1 i s  a  graph of Mg/Al var ia t ions  fo r  geographic locat ions 
along the  o r b i t  path A A '  on the map. None of the ear ly  o r b i t  paths  de- 
v i a t e  f a r  from t h i s  l i ne .  Thus, it i s  possible  t o  improve s t a t i s t i c a l  
r e l i a b i l i t y  by combining co-located points  from several  o r b i t s  t o  produce 
those points  i n  the  p r o f i l e  shown. Standard deviations a r e  indicated by 
representat ive e r r o r  bars .  

The upper reference l i n e  of the  graph represents  the  most common mare 
value within the  X-ray coverage and the lower reference l i n e  represents  the  
most common value f o r  highland areas ,  a  value roughly equivalent t o  anortho- 
s i t i c  gabbro. 

DISCUSSION 

The general west t o  e a s t  t rend of Mg/Al values i n  t e r r a  areas  s t ead i ly  
decreases from the  nearside t o  the fa rs ide .  This decrease represents  a  
t r ans i t i on  from anor thos i t ic  gabbro t o  gabbroic anorthosi te .  However, 

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



Andre, C. G. and Adler I. 

superposed on t h i s  d i s t i n c t  r eg iona l  t r e n d  a r e  l o c a l  v a r i a t i o n s  which coin- 
c i d e  wi th  topographic f e a t u r e s .  For example: 

(1) Low Mg/Al m a t e r i a l  exposed on t h e  f l o o r  of  t h e  Langrenus C r a t e r  
c o n t r a s t s  s h a r p l y  wi th  the t e r r a  beyond t h e  e a s t e r n  r i m  of  t h e  
c r a t e r .  

(2 )  The m a t e r i a l  on t h e  f l o o r  of  t h e  Smythii Basin has  h igh M g / ~ l  r a t i o s  
r e l a t i v e  t o  those  f o r  t h e  t e r r a  t o  t h e  e a s t  and t o  t h e  west. 

(3 )  The extremely o l d ,  degraded Al-Kwarizmi Basin ( 6 )  appears  t o  have 
some chemical express ion t h a t  h a s  p e r s i s t e d  through a long h i s t o r y  
of m e t e o r i t e  bombardment. 

(4 )  The most a n o r t h o s i t i c  m a t e r i a l  wi th in  t h e  a r e a s  covered by e i t h e r  
t h e  Apollo 15 o r  Apollo 16 X-ray experiments is cen te red  i n s i d e  t h e  
Mendeleev Basin between 135 E and 145 Y. 
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