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The a l b e d o  of 1 7  powder samples  f rom t h e  Apol lo  1 5  deep  
c o r e  t u b e  was de t e rmined .  The p o s i t i o n  o f  t h e s e  samples  r anged  
from 1 5  cm t o  108 cm d e p t h  f rom t h e  t o p  o f  t h e  c o r e .  

F i g u r e  1 shows t h e  a l b e d o ,  no rma l i zed  by comparison wigh 
MgO, as a f u n c t i o n  o f  d e p t h  i n  t h e  c o r e  t u b e ,  a t  A = 5500 A 

and g t  a phase  a n g l e  
o f  7  . Due t o  t h e  
minu t e  q u a n t i t i e s  o f  
c o r e  samples  a v a i l a b l e ,  
t h e  r e f l e c t i v i t y  
measurements were made 
w i t h  v e r y  small (4mm 
i n  d i a m e t e r )  sample  
s u r f a c e s .  I n  o r d e r  
t o  i n c r e a s e  a c c u r a c y ,  
e v e r y  measurement was 
r e p e a t e d  w i t h  3 d i f -  
f e r e n t  sample o r i e n t a -  
t i o n s  and t h e  d a t a  
point-s  r e p r e s e n t  t h e  

1 a r i t h m e t i c  a v e r a g e  o f  
t h e s e  measurements .  

F i g u r e  1 The uppe r  and lower  
l i m i t s  a r e  a l s o  shown. 

The d i f f e r e n t  c u r v e s  connec t  d a t a  p o i n t s  o b t a i n e d  w i t h  d i f f e r e n t  
sample p r e p a r a t i o n  methods ( a s  i n d i c a t e d  i n  t h e  f i g u r e ) .  The 
a l b e d o  a t  0  cm d e p t h  i s  t h a t  o f  a t y p i c a l  Apol lo  1 5  s u r f a c e  
sample ,  t h e  t o p  o f  t h e  c o r e  sample  n o t  b e i n g  a v a i l a b l e .  

It i s  e v i d e n t  f rom F i g u r e  1 t h a t  t h e  v a r i a t i o n  o f  a l b e d o  
w i t h  d e p t h  i s  s i g n i f i c a n t .  I f  we t a k e  t h e  r e s u l t s  o b t a i n e d  
w i t h  t h e  l o o s e l y  compacted sample ,  ( p e r h a p s  t h e  c l o s e s t  t o  t h e  
a c t u a l  l u n a r  s i t u a t i o n )  we f i n d  t h e  a l b e d o  v a r i e s  between 9 . 3 %  
( a t  1 5  cm d e p t h )  and  15 .2% ( a t  63 cm d e p t h )  and t h a t  t h i s  v a r i a -  
t i o n  i s  a  seemingly  random f u n c t i o n  o f  d e p t h .  Bowel1 e t  a l .  (1) 
examined some 1 7  s u r f a c e  f i n e s  from t h e  Apol lo  11 t o  1 5  s i t e s  
and t h e  Luna 16  and  2 0 0 s i t e s  and found t h a t  t h e  a i b e d o  o f  t h e s e  
samples  ( a t  X = 5850 A and  a t  a  phase  a n g l e  o f  5  ) v a r i e d  
between -7 .5% and 1 6 . 5 % .  Thus,  j u s t  p r o b i n g  t o  1 me te r  d e p t h  
below t h e  s u r f a c e  one e n c o u n t e r s  a lmos t  as s i g n i f i c a n t  a v a r i a -  
t i o n  i n  t h e  o p t i c a l  p r o p e r t i e s  o f  t h e  samples  as t h e  r e g i o n a l  
v a r i a t i o n s  o v e r  t h e  e n t i r e  Moon. 

It i s  a l s o  r emarkab l e  how s h a r p l y  t h e  a l b e d o  changes  w i t h  a 
small change i n  d e p t h .  A t  6 3  cm d e p t h ,  f o r  example,  t h e  a l b e d o  
i s  1 5 % ,  whereas  a t  63 .5  cm i t  i s  12 .7% T h i s  a g a i n ,  a s  we 
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p o i n t e d  o u t  e a r l i e r  ( 2 ) ,  i n d i c a t e s  t h e  e x i s t a n c e  o f  a s u r f a c e  
t r a n s p o r t a t i o n  mechanism which i s  c a p a b l e  o f  d e p o s i t i n g  a v e r y  
t h i n  l a y e r  of s o i l  w i t h o u t  mix ing  it w i t h  t h e  u n d e r l y i n g  l a y e r .  

I n  F i g u r e  2, we p l o t t e d  t h e  minimum cosmic r a y  t r a c k  
d e n s i t y  c o u n t s  ( a c c o r d i n g  t o  F l e i s c h e r  and Hart ( 3 ) )  i n  samples  

o f  one c o r e  t u b e  
s e c t i o n ,  a l o n g  w i t h  
o u r  a l b e d o  r e s u l t s .  , These c u r v e s  i n d i c a t e  

I a r a t h e r  s t r i k i n g  
p o s i t i v e  c o r r e l a t i o n  
between t r a c k  d e n s i t y  
and a l b e d o ,  s u g g e s t -  
i n g  t h a t  d i f f e r e n t  
l a y e r s  had s u f f e r e d  
a d i f f e r e n t  h i s t o r y  
o f  s u r f a c e  exposure  
r e l a t e d  t o  t h e  

I d a rken ing  p r o c e s s .  
Comparisons o f  d i f -  
f e r e n t  r e g i o n a l  sam- 
p l e s  had a l s o  s u g g e s t -  
e d  a r e l a t i o n s h i p  

F i g u r e  2  ( P r i c e  e t  a l .  ( 4 ) )  
b u t  of  t h e  o p p o s i t e  
s i g n .  T h i s  i s  n o t  

n e c e s s a r i l y  i n  c o n f l i c t ,  s i n c e  many s i t u a t i o n s  can  be  e n v i s i o n e d  
where such  a  c o r r e l a t i o n ,  i f  i t  e x i s t s ,  can  be  o f  e i t h e r  s i g n .  
It i s  c l e a r  t h a t  a f u r t h e r  s t u d y  o f  t h i s  r e l a t i o n s h i p  would be  
most i n t e r e s t i n g  b o t h  w i t h  s u r f a c e  and c o r e  samples .  
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