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We have measured cosmic ray  produced 53% ( t 1 / 2  = 3.7 My) i n  double d r i v e  
tube  64002 f o r  t h e  con t inu ing  s tudy of l u n a r  s u r f a c e  r e g o l i t h  mixing. We have 
a l s o  measured lOBe (t112 = 1.6  My) i n  t h e  Apollo 15 long c o r e  f o r  s tudy  of t h e  
g a l a c t i c  cosmic r a y  (GCq product ion p r o f i l e  us ing a c c e l e r a t o r  mass 
spectrometry.  

53Mn. Core 64002/1 was c o l l e c t e d  a t  Stone Mountain on a  16O s l o p e  [ I ] .  
This i s  t h e  s t e e p e s t  s l o p e  we have ever measured 53% p r o f i l e s  i n .  Core 64002 
which i s  26.4 cm i n  l e n g t h  and had a d e n s i t y  of 1.65 g/cm3 a f t e r  e x t r u s i o n ,  i s  
t h e  top  h a l f  of double d r i v e  tube  64002/64001. 64002 inc ludes  f i v e  s t r a t i -  
graphic  u n i t s  [ I ] .  We have received 12 samples covering a l l  f i v e  u n i t s .  
Before d i s s o l u t i o n  we examined t h e  sample mic roscop ica l ly .  Half t h e  samples 
included smal l  m e t a l l i c  g r a i n s ,  whose diameters  ranged from 100 t o  500 pm. 
Several  l a r g e  m e t a l l i c  g r a i n s  were separa ted  from bulk  s o i l  f o r  f u r t h e r  
s t u d i e s .  The p re l iminary  SEM study shows a  few m e t a l l i c  g r a i n s  composed of 
almost pure  Fe, S, N i  and P. Goldste in  and Axon 121 have found h i g h  Fe, N i ,  P, 
Co and S content  i n  m e t a l l i c  p a r t i c l e s  from t h r e e  Apollo 16 s o i l s .  

The prel iminary 53Mn con ten t s  of 64002 a r e  shown i n  F i g .  1. The 53Mn 
p r o f i l e  f o r  t h e  top  20-25 g/cm2 i s  r a t h e r  f l a t  and higher  than t h e  Reedy-Arnold 
c a l c u l a t e d  curve.  The i n t e g r a l  of apparent  SCR (Solar  Cosmic Ray) 53M down 
t o  25 g/cm2 i s  h igher  by 40-45%. A c t i v i t y  l e v e l s  f a l l  t o  t h e  Reedy-Arnold GCR 
product ion l i n e  [3] below 25 g/cm2. A t e x t u r a l  boundary a t  26 g/cm2 [ I ]  
matches t h i s  r e s u l t .  The high and f l a t  5 3 ~ n  p r o f i l e  above 20 g/cm2 s t r o n g l y  
i n d i c a t e s  t h a t  t h i s  s u r f a c e  s o i l  was r e c e n t l y  deposi ted on t h i s  s i t e  over a  
s h o r t  per iod.  I f  we assume sudden d e p o s i t i o n ,  such a n  event  happened about 
1.5-3 My ago and t h i s  s o i l  was well-exposed t o  cosmic r a y s  above %4 g/cm2 
depth  be fore  depos i t ion .  This t ime i s  c o n s i s t e n t  wi th  t h e  2  My so-cal led 
South Ray Cra te r  event.  Many rock  samples c o l l e c t e d  a t  s t a t i o n  0 ,  4 ,  6,  8 and 
9  have about a  2  My exposure 143, e s p e c i a l l y  64435 and 64455 which were co l -  
l e c t e d  about 10 m d i s t a n t  from c o r e  64002/1 151. However, r a r e  gas  [4 ,6 ] ,  
t r a c k  [7] and FMR [8] s t u d i e s  of a l l  s o i l  samples c o l l e c t e d  a t  t h e s e  s t a t i o n s  
i n d i c a t e  those  s o i l s  were w e l l - i r r a d i a t e d ,  %I00 My, and mature.  From t h e s e  
s t u d i e s  and t h i s  5%n measurement, we conclude t h a t  e i t h e r  (1) s u r f a c e  s o i l  
samples a t  s t a t i o n  4  a r e  n o t  South Ray Cra te r  m a t e r i a l s ,  o r  (2) South Ray 
Cra te r  i s  much o l d e r  than  2 m i l l i o n  y e a r s .  This i n t r i g u i n g  puzz le  r e q u i r e s  
more measurements t o  r e s o l v e  it. 

l 0 ~ e .  Three samples of l0Be i n  t h e  Apollo 1 5  d r i l l  c o r e  were measured by 
a c c e l e r a t o r  mass s ect rometry  us ing t h e  Rochester MP Tandem Van d e  Graaff .  
We have measured 1pBe/9Be r a t i o s  of 2-6x10-12 (1*-10x10-~ dpm 108e) w i t h  b e t t e r  
than 10% accuracy.  Fig .  2  shows l o ~ e  a c t i v i t y  i n  t h e  Apollo 1 5  long c o r e  a long 
wi th  previous  measurements of l o g e  by count ing i n  12002 191, 14310 and 14321 
[ l o ] .  A l l  rock d a t a  a r e  normalized t o  Apollo 1 5  chemical  composition. I n  
Fig.  2, a  s o l i d  l i n e  shows t h e  Reedy-Arnold c a l c u l a t i o n  curve 131 normalized t o  
t h e  s u r f a c e  rock r e s u l t s .  The a b s o l u t e  c a l c u l a t e d  v a l u e  i s  a  f a c t o r  2.5 lower 
than  t h i s  l i n e  assuming t h e  c r o s s  s e c t i o n  r a t i o  a ( l O ~ e ) / o ( ~ B e )  = 0.15. This  
l a r g e  discrepancy is  n o t  et understood. The Reedy-Arnold c a l c u l a t e d  53Mn is  
40% lower and c a l c u l a t e d  36A1 13% h igher  than measured va lues .  Even though 
our new r e s u l t s  a r e  about 20% h i g h e r  than  t h i s  normalized l i n e ,  t h e  shape of 
t h e  p r o f i l e  i s  i n  f a i r l y  good agreement w i t h  t h e  Reedy-Arnold p r o f i l e .  The 
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measured h a l f  a t t e n u a t i o n  l e n g t h ,  d1/2 = 120 g/crn2, i s  s l i g h t l y  longer than  
t h e  Reedy-Arnold model (dl/* = 107 g/cm2). The main t a r g e t  element f o r  l o ~ e  
i n  e x t r a t e r r e s t r i a l  ma.teria1 i s  0 .  Although l O ~ e  i s  considered a  high energy 
product ,  i f  we compare t h e  mass d i f f e r e n c e  from t a r g e t  n u c l i d e ,  AA, and h a l f  
a t t e n u a t i o n  l e n g t h  of l 0 ~ e  and 5 3 ~ n  = 145 g/cm2), it  seems t h a t  l0T3e i s  
a  medium energy product i n  c o n t r a s t  t o  h igh energy products  such a s  3 6 ~ 1  and 
4 0 ~  from Fe. We w i l l  need t o  complete t h e  1 0 ~ e  p r o f i l e  i n  t h e  d r i l l  c o r e  
and a c c u r a t e  c r o s s  s e c t i o n  d a t a  f o r  f u r t h e r  s tudy.  

Figure  2,  
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