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The p a r t i c l e  a r rangement  of  l u n a r  s o i l  drew e a r l y  a t t e n -  
t i o n  because  o f  i t s  impor t ance  i n  e x p l a i n i n g  t h e  e x i s t e n c e  
of  p r o b a b l e  h i g h  p o r o s i t y  on l u n a r  s u r f a c e  (1). A f t e r  t h e  
s u r v e y o r  m i s s i o n s  t h e  concern  a b o u t  t h e  d e n s i t y  o f  s u r f a c e  
l a y e r  s u b s i d e d  ( 2 ) ,  and a l t h o u g h  an a p p a r a t u s  was deve loped  
f o r  i n - p l a c e  sampl ing  o f  r e g o l i t h  ( 3 ) ,  i t  was n e v e r  used  on 
t h e  l u n a r  s u r f a c e .  The c o r e  t u b e s  b r o u g h t  back from l u n a r  
m i s s i o n s  were  X-rayed.  These r a d i o g r a p h s  have been u sed  i n  
p r e p a r i n g  r e c o r d s  o f  changes  i n  t e x t u r e  and s t r u c t u r e  w i t h  
d e p t h  ( 4 ) .  The s k e t c h e s  p r e p a r e d  from r a d i o g r a p h s  can be 
a  s o u r c e  o f  d a t a  f o r  f a b r i c  s t u d i e s .  The p r e f e r r e d  o r i e n -  
t a t i o n  o f  t h e  l o n g  axes  o f  e l o n g a t e  g r a i n s  s een  i n  Apol lo  16 
c o r e  t ube  s k e t c h e s  was de t e rmined .  These o r i e n t a t i o n  r e s u l t s  
a r e  p r e s e n t e d  h e r e  and a r e  c o r r e l a t e d  w i t h  s t r a t i g r a p h y  and 
p e n e t r a t i o n  r e s i s t a n c e .  

A t  s t a t i o n  4  (S tone  Iilountain) t h e  doub le - co re  d r i v e - t u b e  
sample 64001/64002 was t a k e n  a t  a  p o i n t  abou t  one me te r  
away from t h e  l o c a t i o n  o f  S e l f  Recording Pene t rome te r  t e s t  4. 
I n t e r p r e t a t i o n s  of  b o t h  t h e  c o r e - t u b e  s t r a t i g r a p h y  (4) and 
t h e  p e n e t r a t i o n  r e s i s t a n c e  (5 )  p o i n t  t o  t h e  p o s s i b i l i t y  t h a t  
a  c o n t a c t  between two d i f f e r e n t  f o r m a t i o n s  e x i s t s  a t  abou t  
50 cm d e p t h .  The g r a i n  o r i e n t a t i o n  f o r  t h i s  c o r e  t u b e  a l s o  
i n d i c a t e d  t h a t  t h e  d e p o s i t i o n a l  h i s t o r y  of  t h e  m a t e r i a l  
below 50 cm d e p t h  may have been  d i f f e r e n t  from t h a t  o f  t h e  
s o i l  l a y e r  above,  F ig .  1. Although t h e  g r a i n  o r i e n t a t i o n  
s t u d y  c o u l d  n o t  have d e t e c t e d  t h e  c o n t a c t  which t h e  p e n e t r o -  
mete r  r e s u l t s  showed, t h e  g r a i n  o r i e n t a t i o n  r e i n f o r c e s  t h e  
d i f f e r e n c e s  d e t e c t e d  by  t h e  s t r a t i g r a p h y  and t h e  p e n e t r a t i o n  
r e s i s t a n c e .  I n  t h i s  way, when examined i n  t h e  l i g h t  o f  
r e l a t e d  s t r a t i g r a p h i c  i n f o r m a t i o n ,  t h e  g r a i n  o r i e n t a t i o n  
p r o v i d e s  one p a r t  o f  t h e  i n f o r m a t i o n  t h a t  h e l p s  d e f i n e  t h e  
f a b r i c - p r o p e r t y  r e l a t i o n s h i p s  i n  l u n a r  s o i l .  

S i m i l a r  p a r t i c l e  o r i e n t a t i o n  r e s u l t s  were found f o r  
t h e  ALSEP a r e a ( s t a t i o n  1 0 ) .  The upper  30 cm p o r t i o n  i n  
c o r e  t u b e s  60009/60010 which was l e s s  d e n s e l y  packed and 
c o n t a i n e d  a h i g h e r  p e r c e n t a g e  o f  opaques showed a  somewhat 
s t r o n g e r  p r e f e r r e d  o r i e n t a t i o n  t h a n  t h e  lower  s t r a t a .  I n  
c o r e  t u b e s  60013 and 60014 ( s t a t i o n  1 0 t ) ,  t h e  upper  36 cm 
e x h i b i t e d  a  s t r o n g  p r e f e r r e d  o r i e n t a t i o n ,  wh i l e  t h e  lower  
m a t e r i a l ,  which i s  b e l i e v e d  t o  be from a  d i f f e r e n t  s o u r c e  
had a  weaker p r e f e r r e d  o r i e n t a t i o n .  
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F i g .  1:  R e l a t i o n s h i p  B e t w e e n  t h e  P e n e t r a t i o n  R e s i s t a n c e ,  
S t r a t i g r a p h y  f r o m  C o r e  T u b e s , a n d  P r e f e r r e d  G r a i n  
O r i e n t a t i o n  ( a t  S t a t i o n  4 ,  A p o l l o  1 6 )  
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I n  a d d i t i o n  t o  t h e  s t u d y  o f  c o r e  t u b e s ,  l u n a r  s o i l  samples  
composed o f  s u b m i l l i m e t e r  s i z e d  g r a i n s  can be d e p o s i t e d  i n  
t h e  l a b o r a t o r y  t o  p r o v i d e  a n o t h e r  s o u r c e  of  g r a i n  a r rangement  
d a t a .  I n  one s u c h  e x p e r i m e n t ,  75-150 micron f r a c t i o n  o f  
sample 14163,148 was s e p a r a t e d  by wet s i e v i n g  w i t h  f r e o n .  
O r i e n t a t i o n  o f  g r a i n s  i n  t h e  v e r t i c a l  p l a n e  was de t e rmined  
by d e p o s i t i n g  t h e  s o i l  i n t o  g l a s s  cubes  f a b r i c a t e d  from p i e c e s  
of  t r a n s p a r e n t  g l a s s  s l i d e s .  V e r t i c a l  s i d e s  of  t h e  cubes  
were pho tog raphed ,  and t h e  g r a i n  a r r angemen t s  v i s i b l e  t h rough  
t h e  g l a s s  were a n a l y z e d .  A f t e r  pho tog raph ing  t h e  s i d e s ,  t h e  
s o i l  was d e n s i f i e d  by t a p p i n g  t h e  cube .  On d e n s i f i c a t i o n  by 
t h i s  dynamic compact ion t h e  axes  o f  g r a i n s  l o s t  t h e  p r e f e r r e d  
h o r i z o n t a l  o r i e n t a t i o n ,  a s  was r e v e a l e d  i n  pho tog raphs  t a k e n  
a f t e r  compac t ion .  

I t  can  be conc luded  t h a t  some of  t h e  l a y e r i n g s  i n  c o r e  
t u b e s  a l s o  d i f f e r  i n  t h e  p r e f e r r e d  o r i e n t a t i o n  o f  g r a i n s .  
Labo ra to ry  d e p o s i t e d  samples  o f  l u n a r  s o i l  e x h i b i t e d  p a r t i c l e  
o r i e n t a t i o n s  t h a t  depended on t h e  method o f  p r e p a r a t i o n .  
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