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Apollo 11 and 12 c r y s t a l l i n e  rocks  con ta in  on ly  ve ry  small t rapped g a s  
components, which a r e  masked by abundant -- i n  s i t u  produced s p a l l a t i o n  and 
rad iogen ic  components. Therefore ,  no informat ion on t h e  i s o t o p i c  a b u n d a n c e ~  
of t h e  t r apped  l u n a r  xenon i n  t h e s e  rocks  h a s  been ob ta ined .  -The t rapped  
gases  i n  s o i l s  and s o i l - b r e c c i a s ,  a l though sometimes a l t e r e d  by lunar - sur face  
p rocesses ,  a r e  predominantly of s o l a r  o r i g i n .  Several  a u t h o r s  ( (11, (21,  
(31,  (41,  ( 5 )  ) have r e p o r t e d  l a r g e  t rapped and f i s s i o n  xenon components i n  
some Apollo 14 b r e c c i a s .  A knowledge of t h e  i s o t o p i c  composition o f ' t r a p p e d  
xenon i s  n o t  only  important i n  a  s p e c t r a l  decomposition of xenon i n  l u n a r  
b r e c c i a s  but  it may y i e l d  informat ion on t h e  g e n e s i s  of b r e c c i a s  and t h e  moon 
i n  genera l .  A s tudy  o f  t rapped xenon w i l l  be most success fu l  when a p p l i e d  t o  
samples wi th  s h o r t  exposure ages .  Mart i  e t  a 1 . ( 3 )  have i n v e s t i g a t e d  b r e c c i a  -- 
14321, an e j e c t a  from Cone c r a t e r ,  and t h e  youngest (exposure age)  Apollo 14 
m a t e r i a l  a v a i l a b l e .  They observed i n  14321 a  t rapped xenon component which 
i s  d i s t i n c t  from s o l a r  xenon and s t r o n g l y  mass f r a c t i o n a t e d ,  resembling t e r -  
r e s t r i a l  xenon. Subsequently,  t h e  Apollo 16 b r e c c i a  60025 was i n v e s t i g a t e d  
because t h e  cosmic-ray exposure age was found t o  be only 2-3 m.y, Recent ly ,  
we have s tud ied  another  Apollo 16 a n o r t h o s i t i c  b r e c c i a  (62255) wi th  a  s i m i l a r  
exposure age. 

I n  Table 1, we r e p o r t  t h e  t o t a l  xenon c o n t e n t s  and i s o t o p i c  composit ions 
i n  s e v e r a l  rocks .  It is  apparent  t h a t  t h e  s p a l l a t i o n  component i s  predomi- 
nant i n  c r y s t a l l i n e  rocks ,  bu t  q u i t e  smal l  i n  a n o r t h o s i t i c  b r e c c i a s .  This  
does not  only  r e f l e c t  t h e  abundances o f  t h e  major t a r g e t  elements f o r  s p a l l a -  
t ion,Ba and REE, which vary  considerably ,  bu t  a l s o  t h e  f a c t  t h a t  t h e  exposure 
ages  of t h e  i n v e s t i g a t e d  a n o r t h o s i t i c  b r e c c i a s  a r e  a l l  r e l a t i v e l y  s h o r t .  
Since t h e i r  s p a l l a t i o n  components a r e  smal l ,  it was p o s s i b l e  t o  o b t a i n  ac-  
c u r a t e  d a t a  f o r  t h e  t rapped components i n  b r e c c i a s  60025 and 62255. Trapped 
xenon i s  found t o  be t h e  same i n  a l l  temperature  f r a c t i o n s ,  and i t s  i s o t o p i c  
composition i s  c o n s i s t e n t  wi th  t h a t  found i n  14321. The f i s s i o n  component i s  
smal l ;  t h e r e f o r e ,  r e l a t i v e  abundances o f  t h e  heavy i so topes  can be  wel l  de- 
termined. I n  sample 62255, t h e r e  i s  a smal l  so la r - type  component, which a f -  
f e c t s  t h e  He, Ne and A r  i s o t o p e s ,  but  n o t  Xe. The temperature  r e l e a s e  
c h a r a c t e r i s t i c s  show t h a t  t h e s e  t rapped l u n a r  gases  a r e  t i g h t l y  he ld  and a r e  
on ly  r e l e a s e d  a t  high temperatures  t o g e t h e r  wi th  t h e  s p a l l a t i o n  gases .  A 
p a r t i c u l a r l y  i n t r i g u i n g  problem i s  t h e  s i m i l a r i t y  i n  t h e  f i n e  s t r u c t u r e  a t  
mass 129 o f  l u n a r  and t e r r e s t r i a l  xenon, when compared t o  s o l a r  xenon. The 
ques t ion  o f  t h e  o r i g i n  o f  t r apped  l u n a r  xenon is of  obvious importance; 
s e v e r a l  a l t e r n a t i v e s  must be considered.  
C r a t e r  ages :  A comment on c r a t e r  age assignments appears  t o  be i n  o rder ,  
s i n c e  c r a t e r  ages  have been suggested i n  t h e  l i t e r a t u r e  which a r e  based on 
s i n g l e  rock o r  s o i l  a n a l y s i s .  Table 1 c o n t a i n s  3 rocks  r e t u r n e d  from t h e  r i m  
of Buster c r a t e r  which a r e  desc r ibed  a s  e j e c t a  from Buster ,  bu t  t h e i r  ex- 
posure ages  a r e  a l l  d i f f e r e n t ,  ranging from 2 t o  300 m.y.! A t  t h e  Apollo 16 
s i t e ,  i n  our  op in ion ,  t h e  on ly  w e l l  documented c r a t e r  age is  t h a t  of North 
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Ray which i s  49 m.y. It is p o s s i b l e ,  bu t  n o t  c e r t a i n ,  t h a t  t h e  f o u r  a v a i l a b l e  
2-3 m.y. exposure ages  ob ta ined  from rocks  68815 and 69935, by Behrmann e t  a l .  -- 
( 6 ) ,  and from 60025 and 62255, i n  t h i s  a b s t r a c t ,  do d a t e  t h e  South Ray c r a t e r .  
The exac t  age ,  and t h e  ques t ion  o f  whether o r  n o t  t h e y  a r e  i d e n t i c a l ,  depend 
on t h e  cho ice  o f  t r apped  krypton.  
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Tab le  1: Xenon c o n c e n t r a t i o n s  and i s o t o p i c  abundances 
i n  l u n a r  r o c k s .  

* Inclcldes o n l y  terf iperature f r a c t i o n s  < 1300°C 

13lXe 

531 

78.8 

517 
79.4 

480 
248 

84 .2  
156.3  

I 158.5 

169 .8  

399 
171.1  

78.8 

126Xe 

76.2 

0.357 

64.C 
0.582 

70.0 
66.3 

2.67 
28.C9 

29.28 

34.09 

82.6 
34.h3 

0.3031 

12QXe 

42.2 

0.393 

34.9 
0.369 

38.5 
39.5 

1 .70  
16 .11  

16 .56  

19.46 

50.14 
20.21 

0.3575 

1 3 2 ~ e  
c o n c e n t r a t i o n  
(10-12cc S T P / ~ )  

82 

6 9 

9 5 
35 
58 
1 . 4  

8.7 
4.5 

2.8 

4 . 1  

1C.9 
15 .0  

- 
Sample 

15455,70B 

60025,83T 

62235,25 
62255,171 
62295,33 
67015,14 

67075,8 
67915,13 

67915,34 

67915,36 

70030,2F 
7601C,2F 

Ltmospheric 
i 

136xe 

13 .01  ' 

33.1  

20.06 
33.0 
11.56 
34.2 

32.5 
31 .3  

34.6 

33.5 

10.16 
45.66 

32.98 

12EXe 

121.3 

7.27 

104.3  
7.37 

113.6 
99.9 

10.75 
47 .5  

50.41 

56.76 

1 2 6 . 1  
56.82 

7.14 

I 

132xe /  134xe 

100 ' 20.30 

Rock-type 

b r ecc i a -da rk  
phase  

c a t a c l a s t i c  
a n o r t h o s i t e  
b a s a l t  
w h i t e  b r e c c i a  
c r y s t a l l i n e  
b r e c c i a - l i g h t  
m a t r i x  ( c l a s t )  
a n o r t h o s i t e  
b r ecc i a -da rk  

m a t r i x  
b r ecc i a -da rk  

m a t r i x  
b r ecc i a -da rk  

m a t r i x  

b d s d l t  
b r e c c i a - c l a s t  

, 

100  

100 
100  
100 
100 

100  
100  

12gXe 

155.2 

98.3 

142.9 
98 .1  

153.0 
134.4 

97.0 
110.9 

116.6 

117.7 

169.6 
115.2 

98.3 

Sample 
S i z e  
(grams) 

0.248 

0.246 

0.410 
0.228 
0.262 
0.287 

0.214 
0.349 

0.346 

0.306 

0.207 
0.150 

38.8 

28.9 
38.9 
19.14 
36.2 

38.6 
35.2 

130Xe 

88.0 

15.14 

76.6 
15.24 
81.9 
67.8 

17 .29  
39.5 

40.9 

44.4 

8 i . 5  
41.22 

15 .15  
I 

100  1 38.8 

100  1 37.4 

I 
100 
1 0 3  

16.52 
46.78 

, 
100  / 38.81 


