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The n a t u r a l  and cosmic r a y  induced r a d i o n u c l  i d e s  have been determined i n  
15 rocks  and 7  s o i l s  f r o m  t h e  A p o l l o  17 m i s s i o n  by non-des t ruc t i ve  gamma r a y  
spect romet ry .  The gamma r a y  spect rometer  and t h e  da ta  r e d u c t i o n  techn iques 
used a t  t h e  R a d i a t i o n  Count ing Labora to ry  have been discussed p r e v i o u s l y  ( 1 ) .  
The P r e l i m i n a r y  Examinat ion Team has d i v i d e d  t h e  r o c k  samples f rom A p o l l o  17 
i n t o  8 groups ( 2 )  , 7  o f  which a r e  represented i n  o u r  sample s e t  (see Tab le  1  ) .  

The r o c k  sample analyses i n  Tab le  1  and i n  t h e  da ta  p rov ided  by  PET ( 2 )  
a r e  d i v i d e d  i n t o  two groups by t h e i r  K, U  and Th con ten ts .  A l l  b recc ias  i n  
t h i s  s e t  o f  43 samples w i t h  t h e  exce t i o n  o f  70175 have K, U  and Th con ten ts  
i n  t h e  ranges 1750 ([K] 43000, 1  . 2  Q u ]  62, and 4  <[Th] (8 ppm, and a1 1  t h e  
b a s a l t s  and gabbros have K, U and Th con ten ts  i n  t h e  ranges 270 <[K] 4590, .1 
6[U] 4.23 and - 2 6  dCThk .83  ppm, w i t h  t h e  b a s a l t s  s t r o n g l y  c l u s t e r e d  about  
(500, .I, .4) and t h e  gabbros i n  t h e  h i g h e r  p a r t  o f  t h e  gabbro-basa l t  range. 
As i n  t h e  case o f  t h e  A p o l l o  16 samples, t h e  dependence o f  Th on U  can be r e p -  

resented by a  s t r a i g h t  l i n e  [whose c o e f f i c i e n t s  a r e  found by t h e  weighted 
l eas t - squares  method o f  York ( 3 )  where b o t h  v a r i a b l e s  have s i g n i f i c a n t  e r r o r s ]  
having an i n s i g n i f i c a n t  cons tan t  term: 

f o r  rocks :  [Th] = -.052 - + .023 + (3.85 2 .11)  [U], (x: = 1.23) and 

f o r  s o i l s :  [Th] = t . 052  + .041 + (3.64 + . l 1 )  [U], (x: = .71) .  
However, t h e  same method w i l l  n o t  r e p r e s e n t  t h e  dependence o f  K  on U we1 1  f o r  
rocks  even a f t e r  t h e  excep t iona l  p o i n t  due t o  t h e  bedded p o l y m i c t  b recc ia ,  
76255, ( 2 )  i s  ommitted. Moreover, t h e  cons tan t  terms a r e  no l o n g e r  i n s i g n i f -  

i c a n t :  
f o r  rocks :  [K] = 250 - + 30 + (1 570 - + 11 0 )  [U 1, ( x t  = 8.23) and 

f o r  s o i l s :  [K] = 426 + 29 + (1130 2 64) [U], (x: = 2.11). 
The lowes t  K, U  and Th conTents a r e  e x h i b i t e d  by t h e  d u n i t e  c l a s t  72415. 

The cosmic r a y  and s o l a r  p r o t o n  induced r a d i o n u c l  i d e s  showed g r e a t  i n -  
creases i n  a c t i v i t i e s  over  p rev ious  miss ions due t o  t h e  group o f  ex t remely  
l a r g e  and e n e r g e t i c  p r o t o n - a c c e l e r a t i n g  s o l a r  f l a r e s  which occur red on August 
2-6, 1972. Well over  h a l f  t h e  s o l a r  p r o t o n  induced 22Na a c t i v i t y  i n  A p o l l o  17 
samples was due t o  these  f l a r e s .  The h igh  Fe and T i  con ten ts  o f  t h e  basal t s  
combined w i t h  t h e  h i g h  p r o t o n  f l u x e s  f rom t h e  f l a r e s  produced l a r g e  amounts o f  
5 6 ~ o  and 5 4 ~ n  ( m a i n l y  f rom t h e  Fe) and " = S C  and "V (ma in l y  f rom t h e  T i ) .  

The a c t i v i t i e s  o f  t h e  cosmic r a y  and s o l a r  p ro ton  induced r a d i o n u c l i d e s  
i n  t h e  s o i l  samples (see Table 2)  a r e  c o n s i s t e n t  w i t h  t h e i r  sampling. The per -  
manently shadowed s o i l  76240 showed evidence of n e a r l y  complete shadowing, and 
t h e  bou lder  f i l l e t s  72221 and 72241 showed evidence o f  p a r t i a l  shadowing. The 

26A1 a c t i v i t i e s  o f  a l l  t h r e e  o f  these s o i l s  a r e  somewhat h ighe r  than m igh t  be 
expected and may be t h e  r e s u l t  o f  movement o f  e i t h e r  t h e  s o i l s  o r  t h e  bou lde rs  
i n  t h e  l a s t  m i l l i o n  yea rs .  The suggest ion  t h a t  70175 ( 4 )  m igh t  have been 
b u r i e d  i s  n o t  c o n s i s t e n t  w i t h  i t s  l a r g e  56Co a c t i v i t y ,  which i n d i c a t e s  l e s s  
than 50% b u r i a l .  However, 76215 and 72255 appear t o  have been p a r t i a l l y  
sh ie lded f rom f l a r e  p ro tons  by t h e i r  p a r e n t  bou lders .  Two r o c k  samples, 78135 
and 70255, appear t o  be ui~sa-turateci i i ?  26A1. Using t h e  chemical analys2s o f  
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o t h e r  samples o f  t h e  same r o c k  types and a method o f  c a l c u l a t i n g  t h e  s a t u r a t e d  
26A1 a c t i v i t y  d iscussed by t h e  au tho rs  i n  another  a b s t r a c t  ( 5 ) ,  i t  i s  p o s s i b l e  
t o  e s t i m a t e  t h e  s u r f a c e  exposure ages o f  these two samples as about  314 m i l -  
l i o n  yea rs .  Two o t h e r  samples, 70175 and 70019, a l s o  appear t o  be unsa tu ra ted  
i n  26A1, p robab ly  because o f  t h e i r  g r e a t  f r i a b i l i t y .  
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Table 2. Garrma-ray analysis of Apollo 17 f ines .  

San~pl e+ 72221 .O 72241.0 72341.0 74220.92 75061.5 76240,Z 
boulder 76261.1 

Desc. overhang boulder under orange 
f i l l e t  boulder so i l  top shadowed 

f i l l e t  skim so i l  reference 
Approx. depth 

(cm. 0-3 , 0-5 70" 5-8 0-1 , 0-5 0-2 

All S a q l e  weights were appmximtely 1W ga. 
nApproxhnate t h i c h e s s  o f  the boulder. 
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