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Ins t rumental  14 MeV and 2 5 2 ~ f  neutron a c t i v a t i o n  techniques  (1) were 
used f o r  t h e  de te rmina t ion  of n i n e  major and minor abundance elements i n  one 
b r e c c i a ,  two b a s a l t s  and t e n  s o i l s  from t h e  Apollo 17 s i t e  and two r e c e n t l y  
a l l o c a t e d  Apollo 16 b r e c c i a s .  Data obta ined t o  d a t e  a r e  presented i n  Tables 
1 and 2. Most of t h e  ana lyses  repor ted  a r e  means of 3 t o  5 r e p l i c a t e  de te r -  
minations.  E r r o r  limits based on t h e  s t andard  d e v i a t i o n s  of t h e  means f o r  
t h e  r e p l i c a t e  ana lyses  a r e  t y p i c a l l y :  f0.3% 0 ,  0.1% S i ,  0.2% A l ,  0.5% Mg, 
0.4% Fe, 0.4% Ca, 0.2% T i ,  0.003% Mn, and 0.01% Na. The mean of t h e  abun- 
dance summations i s  98.5f1.6% and would be  >99%, i f  es t imated abundances f o r  
elements no t  determined i n  t h i s  work were included i n  t h e  summations. 

Apollo 17 b a s a l t s  70017 and 74275 have s i m i l a r  compositions and c l o s e l y  
resemble t h e  Apollo 11 mare b a s a l t s .  The most obvious s i m i l a r i t i e s  a r e  t h e i r  
h igh T i  con ten t s (6  t o  7%),  t h e i r  Al /Si  ra t ios(Apol10 11 basal ts=0.254,  Apollo 
17 basal ts=0.259)  and t h e i r  Fe/Si  ra t ios(Apol10 11 basal ts=0.795,  Apollo 17 
basal ts=0.785) .  Their  composition i s  in te rmedia te  between t h e  type A and 
type B mare b a s a l t s ,  b u t  they a r e  most s i m i l a r  t o  t h e  type  B m a t e r i a l .  The 
two b a s a l t s  analyzed a r e  e s p e c i a l l y  s i m i l a r  t o  Apollo 11 b a s a l t  10050,29. 
Apollo 17 s o i l s  e x h i b i t  t h e  g r e a t e s t  composit ional  v a r i a t i o n  we have observed 
f o r  s o i l s  from a s p e c i f i c  miss ion s i t e .  The v a r i a b i l i t y  i s  pronounced f o r  
Al(3.4 t o  11.3%),  Fe(5.8  t o  16.2%),  and T i ( < l  t o  6 % ) .  Orange s o i l  74220 has 
t h e  lowest  A 1  and 0 con ten t s  and t h e  h i g h e s t  Fe, T i  and Mg con ten t s  of any 
l u n a r  s o i l  we have analyzed.  S t a t i o n  2 s o i l s  72501, 73121 and 73141 a r e  v i r -  
t u a l l y  i n d i s t i n g u i s h a b l e  and may be c h a r a c t e r i s t i c  of t h e  " l i g h t  mantle" 
m a t e r i a l  d i s t r i b u t e d  throughout t h i s  s i t e .  S t a t i o n  l a  s o i l  71500 and s t a t i o n  
5 s o i l  75081 have s i m i l a r  compositions and c l o s e l y  resemble t h e  composition 
of t h e  b a s a l t s  70017 and 74275. These two s o i l s  may be  r e p r e s e n t a t i v e  of a t  
l e a s t  a p o r t i o n  of t h e  "dark mantle" m a t e r i a l  a t  t h i s  s i t e  and a r e  s i m i l a r  i n  
major element composition t o  Apollo 11 s o i l  10084,50 (although t h e i r  A 1  con- 
t e n t s  a r e  somewhat lower) .  S t a t i o n  8 s o i l s  78441 and 78481 a r e  n e a r l y  iden- 
t i c a l  and in te rmedia te  between t h e  l i g h t  and dark mantle s o i l s  descr ibed 
above. S o i l  74121 i s  a l s o  in te rmedia te  i n  composition whi le  s o i l  72161 from 
the  dark mantle a t  LRV 3 appears t o  have a r a t h e r  unique composition which is  
q u i t e  d i s t i n c t  from t h e  dark mantle m a t e r i a l  a t  s t a t i o n s  l a  and 5 .  

I n  our previous  work(2) we noted t h e  s t r o n g  i n v e r s e  Fe-A1 c o r r e l a t i o n  
f o r  a l l  p rev ious ly  analyzed l u n a r  rocks ,  b r e c c i a s  and s o i l s ,  excluding t h e  
Apollo 16 b r e c c i a s  and s o i l s .  The r e g r e s s i o n  l i n e  i s  def ined by t h e  
equation: Fe% = -1.34 A l %  4- 21.4. The end members of t h e  r e g r e s s i o n  appear 
t o  be  t h e  mare b a s a l t s  and t h e  VHA Apollo 16 b a s a l t s .  The Apollo 16 b r e c c i a s  
and s o i l s  could be i n t e r p r e t e d  a s  being on t h e  Pe-rich s i d e  of t h e  r e g r e s s i o n  
l i n e  a t  an A 1  content  of approximately 15%. A s  may be  seen i n  Fig. 1, t h e  
Apollo 17 samples f a l l  almost p r e c i s e l y  on t h e  same r e g r e s s i o n  l i n e  and cover 
almost t h e  e n t i r e  range of p rev ious ly  determined A 1  and Fe abundances. The 
e x c e l l e n t  d i r e c t  Fe-Mn c o r r e l a t i o n  repor ted  by o t h e r  au thors  ( 3 , 4 )  i s  a l s o  
supported by our d a t a  (Fig. 2 ) .  Excluding t h e  Apollb 16 b r e c c i a s  and s o i l s  
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t h i s  r e g r e s s i o n  l i n e  i s  def ined by t h e  equat ion:  Fe% = 72.2 Mn% + 0.8. 
Again, t h e  Apollo 17 samples cover almost t h e  e n t i r e  range of p rev ious ly  
repor ted  ana lyses ,  excluding t h e  Apollo 16 b r e c c i a s  and s o i l s .  The Apollo 16 
b r e c c i a s  and s o i l s  could be i n t e r p r e t e d  a s  being on t h e  Fe-rich s i d e  of t h i s  
r e g r e s s i o n  l i n e ,  a s  was t h e  case  f o r  t h e  Fe-A1 c o r r e l a t i o n .  A t  l e a s t  a por- 
t i o n  of t h e  Apollo 16 b r e c c i a  and s o i l  dev ia t ions  from t h e s e  r e g r e s s i o n  l i n e s  
may be  due t o  a r e l a t i v e l y  h i g h e r  (anc ien t? )  m e t e o r i t i c  component (high Fe 
content  and h igh  Fe/Mn r a t i o )  i n  t h e s e  m a t e r i a l s  a s  compared t o  s i m i l a r  
m a t e r i a l s  from t h e  o t h e r  s i t e s  sampled. 

A s  i n  previous  s t u d i e s  i n  our  l a b o r a t o r y  (5) ,  an 0-depletion of approxi-  
mately 1 t o  2% 0 w i t h  r e s p e c t  t o  s imple  s to ichiometry  i s  observed f o r  t h e  
Apollo 17 samples. The l a r g e s t  e f f e c t s  were aga in  i n  t h e  s o i l s  and t h e  
l a r g e s t  d e p l e t i o n  was observed f o r  s o i l  78481which i s  a skim of t h e  upper 
1 / 2  t o  1 cm of s o i l .  This obse rva t ion  i s  c o n s i s t e n t  w i t h  our e a r l i e r  sugges- 
t i o n  (5) t h a t  a p o r t i o n  of t h i s  d e p l e t i o n  i s  r e l a t e d  t o  solar-wind reduc t ion  
of l u n a r  s u r f a c e  m a t e r i a l s .  
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Table 1. Elemental abundances in Apollo 16 and 17 rocks (weight %). 

66075 67475 70017 73235 74275 74275 
Element ,30 ,35 ,28 ,54 30 , 63 

Breccia Breccia Basalt Breccia Basalt Basalt  

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



COMPOSITIONAL STUDIES- APOLLO 17  

Ehmann, W. D. e t  a l .  

Table 2. Elemental abundance6 in Apollo 17 fines (weight 2;). 

E l e  71500 72161 72501 73121 73141 74121 74220 75081 78441 78481 
ment ,5* ,5 $20 ,5 6 ,7 ,90* ,55 ,9 ,21 

Sta la LRV3 Sta 2 Sta 2a Sta 2 LRV6 Sta 4 Sta 5 Sta 8 Sta 8 

- -- - 

* These samples are unsieved fines. All other are <1 mu fines. 

Fig.  1. Fe-A1 c o r r e l a t i o n .  Fig. 2. Fe-Mn c o r r e l a t i o n .  
Apollo 17 d a t a  p o i n t s  Apollo 17 d a t a  p o i n t s  
a r e  c i r c l e d .  a r e  c i r c l e d .  
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