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Core 60004 i s  p a r t  o f  t h e  d r i l l  c o r e  s t r i n g  which p e n e t r a t e d  
a p p r o x i m a t e l y  2 m e t e r s  o f  t h e  r e g o l i t h  a t  S t a t i o n  1 0 ,  A p o l l o  1 6 .  
The s e c t i o n  60004 c o n s t i t u t e s  t h a t  p o r t i o n  between 7 0  cm and 
1 1 0  cm d e p t h .  Twelve s a m p l e s  o f  l e s s  t h a n  1 mm f i n e s ,  r andomly  
s p a c e d  t h r o u g h o u t  t h i s  l e n g t h ,  h a v e  b e e n  a n a l y z e d  f o r  p a r t i c l e  
s i z e ,  p a r t i c l e  t y p e ,  m i n e r a l  c o n t e n t  and c h e m i c a l  c o m p o s i t i o n  o f  
c o n s t i t u e n t  g r a i n s .  The a i m  o f  t h e  s t u d y  b e i n g  t o  u n i q u e l y  
c h a r a c t e r i z e  t h e  v a r i o u s  h o r i z o n s  i n  t h e  c o r e  i n  o r d e r  t o  u n d e r -  
s t a n d  b e t t e r  t h e  p h y s i c a l  c o n d i t i o n s  l e a d i n g  t o  f o r m a t i o n  o f  t h e  
l u n a r  r e g o l i t h .  These  c o n d i t i o n s  i n c l u d e  how s u r f a c e  m a t e r i a l  i s  
d i s t r i b u t e d  and f rom whence it came, t h e  d e s t r u c t i v e  and  con-  
s t r u c t i v e  p r o c e s s e s  o p e r a t i n g  a t  t h e  r e g o l i t h  s u r f a c e ,  and  t h e  
v a r i a t i o n  i n  e x p o s u r e  t i m e  a t  t h e  l u n a r  s u r f a c e  f o r  t h e  v a r i o u s  
h o r i z o n s  w i t h i n  t h e  c o r e .  

I n i t i a l l y  t h e  s a m p l e s  w e r e  d r y  s i e v e d  u s i n g  mesh s i z e s  
be tween 500y and  40y ( 4 ,  1 - 4 . 6 4 ) .  No d a t a  were  i n c l u d e d  f o r  
m a t e r i a l  g r e a t e r  t h a n  1 mm which h a d  been  removed a t  t h e  Cura-  
t o r i a l  f a c i l i t y  d u r i n g  d i s s e c t i o n  o f  t h e  c o r e s .  A marked 
b imoda l  d i s t r i b u t i o n  i n  g r a i n  s i z e  o c c u r r e d  f o r  a l l  s amples  
t h r o u g h o u t  t h e  c o r e ,  w i t h  t h e  m a j o r  p e r c e n t a g e  o f  m a t e r i a l  b e i n p  
l e s s  t h a n  64p ( 4 ,  3 . 9 8 )  i n  s i z e .  I n  a l l  c a s e s  t h e  minimum i n  t h e  
d i s t r i b u t i o n  f e l l  i n  t h e  125-86p ( 4 ,  3 - 3 . 5 )  f r a c t i o n  ( F i g .  1) 
w i t h  b r o a d  modes o c c u r r i n g  be tween  5 0 0 - 1 2 5 ~  ( 4 ,  1 - 2 )  and below 
86p ( $ ,  3 . 5 ) .  Bimodal d i s t r i b u t i o n  o f  <1 mm f i n e s  f rom A p o l l o  16 
s u r f a c e  s o i l s  h a s  been  n o t e d  p r e v i o u s l y  (1.). C u m u l a t i v e  s i z e  
f r e q u e n c y  d i s t r i b u t i o n  p l o t s  f o r  e a c h  sample  a r e  f a i r l y  s i m i l a r  
and a l l  d i s t r i b u t i o n s  l i e  w i t h i n  t h e  r e g i o n  be tween  t h e  c u r v e s  
i n  f i g u r e  2 .  T h i s  r e g i o n  i s  a l s o  w i t h i n  t h a t  o b s e r v e d  f o r  o t h e r  
A p o l l o  1 6  f i n e s  i n  t h i s  s i z e  r a n g e  (1 . ) .  

Q u a l i t a t i v e  e x a m i n a t i o n  i n d i c a t e s  v a r i a t i o n  o f  a g g l u t i n a t e  
c o n t e n t  a s  a  f u n c t i o n  o f  d e p t h .  If a g g l u t i n a t e  c o n t e n t  i s  p r o -  
p o r t i o n a l  t o  e x p o s u r e  a g e  ( 2 , 3 )  t h e n  t h i s  would i n d i c a t e  a non- 
u n i f o r m  r a t e  f o r  s o i l  a c c r e t i o n .  T h e r e  i s  a l s o  a  v a r i a t i o n  o f  
a g g l u t i n a t e  c o n t e n t  f o r  d i f f e r e n t  s i z e  f r a c t i o n s  o f  t h e  same 
sample .  F o r  example ,  i n  sample  60004,  355 ( a p p r o x i m a t e l y  38 c m  
d e p t h  i n  t h e  c o r e )  t h e  250-125p f r a c t i o n  c o n s i s t s  o f  a l m o s t  50% 
a g g l u t i n a t e s ,  w h e r e a s  t h e  f r a c t i o n  below 64p c o n t a i n  a much 
l o w e r  p e r c e n t a g e .  

B e s i d e s  a g g l u t i n a t e s  t h e r e  a r e  p r e s e n t  g l a s s e s  ( g r e e n ,  
y e l l o w ,  brown,  c o l o r l e s s ) ,  c r y s t a l l i n e  m i n e r a l  f r a g m e n t s  ( p l a -  
g i o c l a s e ,  p y r o x e n e ,  o l i v i n e ,  s p i n e l ) ,  r o c k  f r a g m e n t s  (p redomi-  
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n a n t l y  a n o r t h o s i t i c  t y p e s ,  b o t h  shocked  and  u n s h o c k e d ) ,  b r e c c i a s  
and some opaque p a r t i c l e s  ( m e t a l s  and opaque o x i d e s ) .  A t  t h i s  
t i m e  t h e r e  i s  i n s u f f i c i e n t  d a t a  t o  a t t e m p t  compar i son  and c o r r e -  
l a t i o n  between t h e s e  s a m p l e s  f rom 70 t o  1 1 0  cm d e p t h  and  t h o s e  
o b t a i n e d  f rom t h e  l u n a r  s u r f a c e .  However, it a p p e a r s  t h a t  t h e  
s o i l  s a m p l e s ,  l e s s  t h a n  1 mm s i z e ,  examined f rom c o r e  60004,  
fo rm p a r t  o f  a h e t e r o g e n o u s  r e g o l i t h .  
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Fig .  1. Average f requency d i s t r i b u t i o n  f o r  samples from c o r e  60004.  
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Fig. 2 .  Range of s i z e  f requency d i s t r i b u t i o n  cu rves ,  c o r e  60004.  
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