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60017 i s  a  s u r f a c e  f r agmen t  o f  Shadow Rock l o c a t e d  a t  S t a t i o n  13 o f  t h e  
Appol l o  16 l a n d i n g  s i t e . /  I t  may b e  d e s c r i b e d  as a  p a r t i a l l y  me l t ed ,  d e v i t r i -  
f i e d  g l a s s y  b r e c c i a .  60017,43 c o n s t i t u t e s  an exposed s u r f a c e  f r agmen t  o f  
60017. The f r agmen t  has  a  somewhat low a b s o l u t e  d e n s i t y  o f  2.78 g / c c .  as 
m i g h t  be  expec ted  o f  a  p a r t i a l l y  m e l t e d  b r e c c i a .  T h i s  d e n s i t y  compares w e l l  
w i t h  t h a t  o f  a n o t h e r  p a r t i a l l y  m e l t e d  b r e c c i a  1 5 0 1 5 , 2 9 . ~  The immediate ex-  
t e r n a l  s u r f a c e  shows as  a  c o n s i d e r a b l e  degree  o f  p o r o s i t y  [ ~ i ~ u r e  21. I t  i s  
presumably  t h i s  p o r o s i t y  wh ich  g i v e s  r i s e  t o  t h e  s u r f a c e  a r e a  o f  0.22 m2/g 
as o b t a i n e d  by  n i t r o g e n  a d s o r p t i o n  a t  -176OC. As was t h e  case w i t h  15015,29, 
t h e  p o r o s i t y  e x i s t s  p r i m a r i  l y  i n  t h e  immediate e x t e r n a l  s u r f a c e ,  and has 
a r i s e n  t h r o u g h  s u b s t a n t i  a  l  gas e v o l u t i o n  t h r o u g h  a  semi -mo l ten  m a t r i x . 3  Based 
on  t h e  low s u r f a c e  a r e a  o f  t h e  f r agmen t  however, t h e  p o r o s i t y  would appear  
t o  be p r i m a r i l y  due t o  t h e  f o r m a t i o n  o f  macropores .  

S u r f a c e  ana l yses  were c a r r i e d  o u t  u s i n g  a  P h i  Model 545 SAM sys tem 
[Auger Spec t r a ]  and a Hew l  e t t - P a c k a r d  HP5950B [ESCA Spec t ra ] .  A t y p  i ca l  
Auger Spectrum, t a k e n  f r o m  t h e  rough  e x t e r n a l  s u r f a c e  o f  60017,43, i s  shown 
and may be compared w i t h  d a t a  s u p p l i e d  by Go ld  e t  a l .  i n  t h e i r  r e c e n t  pub- -- 
l i ~ a t i o n . ~  The use  o f  a  c y l i n d r i c a l  m i r r o r  a n a l y s e r  ( a s  opposed t o  a  r e -  
t a r d i n g  g r i d )  p l u s  a  s l i g h t l y  h i g h e r  e l e c t r o n  beam p o t e n t i a l  ( 3  KeV), have 
r e s u l t e d  i n  somewhat more d e t a i l e d  i n f o r m a t i o n .  Thus i n  a d d i t i o n  t o  t h e  
oxygen, c a l c i u m ,  and i r o n  r e p o r t e d  by Go ld  e t  a l .  t h e  spec t r um  i n  F i g u r e  3 -- 
i n d i c a t e s  t h e  p resence  o f  s u l p h u r ,  po tass ium,  carbon,  magnesium, a luminum 
and s i l i c o n .  Of t h e s e  t h e  ca rbon  and p o s s i b l y  p a r t  o f  t h e  s u l p h u r  a r e  s u r -  
f a c e  con tam inan t s .  T i t a n i u m  wou ld  n o t  appear  t o  be p r e s e n t  a t  o r  above t h e  
I %  l e v e l  i n  F i g u r e  3, however o t h e r  s p e c t r a  do i n d i c a t e  i t s  p resence  a t  abou t  
t h e  m i  n  i mum d e t e c t a b  l  e  l e v e l  . Comparison w i t h  t h e  bu l  k  compos i t i  on ,5 i nd i - 
c a t e s  t h a t  w h i l e  s u r f a c e  and b u l k  do d i f f e r  t h e y  do  show a  cor respondence .  
One o f  t h e  p r i m a r y  d i f f e r e n c e s  wou ld  appear  t o  be  a  s u r f a c e  e n r i c h m e n t  o f  
v o l a t i l e s ,  i n  t h i s  case  o f  po tass ium.  D e t a i l s  o f  dep th  p r o f i l i n g  u s i n g  
Auger spec t r oscopy  and o f  ESCA r e s u l t s  w i l l  b e  p resen ted  i n  a  subsequent  pub- 
I  i c a t i o n .  
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