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Samples c o l l e c t e d  from t h e  very  s u r f a c e  of  t h e  l u n a r  r e g o l i t h  a r e  
ex t r eme ly  i m p o r t a n t  m a t e r i a l s  ( 1 ) .  They shou ld  p rov ide :  ( i )  fundafiental  
i n f o r m a t i o n  abou t  t h e  p r o c e s s e s  i nvo lved  i n  l u n a r  s u r f a c e  exposure ,  such as  
s o l a r  wind and cosmic r ay  i o n  i m p l a n t a t i o n ,  m e t e o r i t e  b o ~ b a r d m e n t  and t h e  
r e d i s t r i b u t i o n  of v o l a t i l e  e l emen t s ,  ( i i )  an unde r s t and ing  of t h e  l a t e r a l  
and v e r t i c a l  t r a n s p o r t  mechanisms t a k i n g  p l a c e  d u r i n g  t h e  fo rma t ion  and 
bui ld-up  of  t h e  r e g o l i t h ,  and ( i i i )  an a b s o l u t e  ground t r u t h  measure of t h e  
o p t i c a l  c h a r a c t e r i s t i c s  of t h e  s u r f a c e  of l u n a r  s o i l .  

A s p e c i a l  e f f o r t  was made by t h e  Apollo 16 mi s s ion  t o  c o l l e c t  samples 
of  l u n a r  f i n e s  from ve ry  sha l low dep ths  (< 1 mm) w i t h i n  t h e  r e g o l i t h ,  u s i n g  
two c o n t a c t  s u r f a c e  s ampl ing  d e v i c e s  of  a d h e s i v e  f a b r i c s  . The p rocedures  
f o r  t h e  r ecove ry  of any m a t e r i a l  a d h e r i n g  t o  t h e  Apol lo  1 G  Beta c l o t h  
(69003) and V e l v e t  c l o t h  (69004) s ample r s  shou ld  b e  des igned  t o  o b t a i n  t h e  
maxi mu^ i n f o r m a t i o n  w h i l s t  p r e s e r v i n g  t h e  i n t e g r i t y  of t h e  samples and 
r e s t r i c t i n g  was tage  t o  a  minimum. 

The pu rpose  of t h i s  pape r  i s  t o  r e p o r t  p r o g r e s s  i n  a  s i m u l a t i o n  s t u d y  
of t h e  proposed p r o c e s s i n g  scheme shown i n  t h e  Table .  It i s  i n t ended  t o  
s t i m u l a t e  s u g g e s t i o n s  and comments f rom P . I . ' s  i n t e r e s t e d  i n  t h e  a n a l y s i s  
of s u r f a c e  samples .  The a c t u a l  p r a c t i c a l  d e t a i l s  f o r  each  s t e p  o u t l i n e d  i n  
t h e  Table  a r e  under  i n v e s t i g a t i o n  u s i n g  t h e  s p a r e  space  f l i g h t  hardware,  
samples of Be ta  and Velve t  c l o t h  and s i m u l a t e d  l u n a r  f i n e s .  S p e c i a l  c a r e  
i s  b e i n g  t aken  t o  avo id  methods which cou ld  l e a d  t o  con tamina t ion  from r a r e  
gases ,  mercury, o r g a n i c s  i n c l u d i n g  c a r b i d e s ,  n i t r i d e s ,  i r o n  and s u l p h u r .  
The o n l y  m a t e r i a l s  t o  b e  used  i n  t h e  h a n d l i n g  p rocedures  w i l l  b e  s t a i n l e s s  
s t e e l ,  t e f l o n  and aluminium. P r i o r  t o  t h e  opening  and p r o c e s s i n g  of t h e  
c o l l e c t e d  s u r f a c e  samples ,  a t  Mous t o n ,  a  f u l l  s c a l e  s i m u l a t i o n  i n v o l v i n g  
a c t u a l  l u n a r  s o i l  w i l l  b e  performed a t  B r i s t o l .  

The a n a l y s i s  of  r ecove red  samples w i l l  b e  performed by a  Consort ium of 
i n v e s t i g a t o r s  s e t  up by LSAPT. Some i n v e s t i g a t i o n s  w i l l  b e  c a r r i e d  ou t  u s i n g  
hand p i c k e d  g r a i n s  of  known o r i e n t a t i o n .  I n  o r d e r  t o  o b t a i n  t h e  maximum 
s c i e n t i f i c  r e t u r n  from g r a i n s  of  unknown o r i e n t a t i o n ,  on ly  f r a c t i o n s  of  
m a t e r i a l  a p p r o p r i a t e  t o  a  p a r t i c u l a r  t e chn ique  shou ld  b e  ana lysed  by t h a t  
t e chn ique .  F o r  example, CH and c a r b i d e  a r e  c o n c e n t r a t e d  i n  g l a s s y  agg lu t -  

4 
i n a t e s  and f i n e s t  g r a i n s  (0.5 - 10 ~ m )  b u t  a r e  e s s e n t i a l l y  a b s e n t  from 
d i s c r e t e  m i n e r a l  f ragments  ( 2 ) .  The re fo re ,  p a r t i c l e s  of t h e  former t ypes  a r e  
e s p e c i a l l y  s u i t a b l e  f o r  ca rbon  chemis t ry  i n v e s t i g a t i o n s ;  t h e  l a t t e r  p a r t i c l e s  
a r e  most a p p r o p r i a t e  f o r  o t h e r  s t u d i e s  such  a s  t r a c k  d e n s i t y  measurements. 
Samples o f  unknown o r i e n t a t i o n  shou ld ,  t h e r e f o r e ,  b e  d i v i d e d  i n t o  a  number 
of a p p r o p r i a t e  f r a c t i o n s  by s i e v i n g ,  washing  w i t h  MeOH and d e n s i t y  / 
magnet ic  s e p a r a t i o n s  ( 2 ) .  T h i s  approach h a s  been  very  s u c c e s s f u l l y  a p p l i e d  
t o  t h e  0.5g samples of Luna 16 and 20 p rov ided  t o  B r i t i s h  I n v e s t i g a t o r s  by 
t h e  Russ i an  Academy of Sc i ences  ( 3 ) .  
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Table Process ing scheme. f o r  t h e  recovery and subd iv i s ion  of Apollo 16 
s p e c i a l  s u r f a c e  samples. 

Procedure Methods 

1.Sample Opening 
( t o  be c a r r i e d  ou t  i n  *Remove any dus t  coa t ing  p resen t  on o u t e r  s u r f a c e s  of 
n i t rogen)  . t h e  sample con ta ine r  by brushing o r  wiping t o  

minirnise c ross  contaminat ion r i s k s .  
*Remove sample r e t a i n i n g  l i d  and s t o r e  sampling device 

i n  gas - t igh t  con ta ine r  w i t h  a  t r a n s p a r e n t  g l a s s  l i d  
and a  n i t r o g e n  f l u s h i n g  f a c i l i t y .  

*Mater ia l  adhering t o  t h e  l i d  should be preserved i n  
known o r i e n t a t i o n  and s t o r e d  and processed s i m i l a r l y  
t o  t h e  primary sample. 

*Loose m a t e r i a l  of unknown o r i e n t a t i o n  should be 
c o l l e c t e d  f o r  use i n  experiments n o t  r e q u i r i n g  
p a r t i c l e s  of e x a c t l y  known o r i e n t a t i o n .  

2 .Prel iminary examinat-*Study g r o s s  and s p e c i f i c  d i s t r i b u t i o n  and o r i e n t a t i o n  
ion.  ( t o  be - of the  g r a i n s  - document by photography and graphic  
~ e r f o r m e d  i n  P.E.T. a r t .  
mode i n  conjunct ion "Examine t h e  morphology and composition of t h e  
wi th  i n v i t e d  c o l l e c t e d  ~ a r t i c l e s .  
P r i n c i p a l  Inves t ig -  *Carry o u t  i n i t i a l  mic rocra te r ing  s t u d i e s .  
a t o r s  and J.S.C. *Measure o p t i c a l  p r o p e r t i e s  such a s  r e f l e c t i v i t y  and 
Physics  and E a r t h  p o l a r i z a t i o n .  
Sciences Div i s ion  *LSAPT review of t h e  amounts and types  of m a t e r i a l  
personnel) .  a v a i l a b l e .  

*Formation of a  Consortium f o r  t h e  a n a l y s i s  of t h e  
- - ~ - ~ -  - - - . 

3. Separat ion of *Remove 50% of m a t e r i a l  c o l l e c t e d  and s t o r e  i n  
o s t e r i t y  sample sea led  v e s s e l  under n i t r o g e n .  

( f o  be  c a r r i e d  ou t  i n  
n i t rogen)  

4.Sample recovery *Hand p ick  and record t h e  o r i e n t a t i o n  of a l l  g r a i n s  
Each s u r f a c e  sampler > 2 5 0 ~  i n  s i z e .  
w i l l  be sub jec ted  t o  *Mount a  p ropor t ion  (5-10% t o t a l )  of t h e  sample wi th  
a  s e r i e s  of preserved o r i e n t a t i o n  i n  a  s u i t a b l e  r e s i n  f o r  t h e  
success ively  more p repara t ion  of pol ished s e c t i o n s .  Some m a t e r i a l  
d r a s t i c  procedures could be  c o l l e c t e d  by a  p e e l i n g  technique used t o  
designed t o  recover  mount samples f o r  e l e c t r o n  microscopy. 
t h e  samples from t h e  *Col lec t  weakly-adhering p a r t i c l e s  by a  phys ica l  
adhesive c o l l e c t o r s  process  such a s  mechanical v i b r a t i o n  o r  magnetic 

( t o  be c a r r i e d  out a t t r a c t  ion.  
i n  f i l t e r e d  a i r ) .  *Col lect  s t r o n g l y  adhering m a t e r i a l  by u l t r a s o n i c  

v i b r a t i o n  i n  pure methanol. The removal of t h e  
f a b r i c  p i l e ( b y  shaving i n  t h e  case  of the  Velvet  
c1oth)might f a c i l i t a t e  t h e  process .  
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Tab le  (Continued) 

Procedure  Methods 
*Mate r i a l  n o t  c o l l e c t e d  by any of t h e  above p r o c e s s e s  

could  be d i s t r i b u t e d  s t i i l  l o c a t e d  on t h e  sampler  
f a b r i c  by c u t t i n g  t h e  adhes ive  s u r f a c e  i n t o  
a p p r o p r i a t e  s i z e d  f r agmen t s .  

5.Sample p r o c e s s i n g  * D i s t r i b u t i o n  of a l i q u o t s  of hand p icked g r a i n s  o f  
( t o  be c a r r i e d  o u t  i n  known o r i e n t a t i o n .  
c l e a n  f i l t e r e d  a i r ) .  *Sepa ra t ion  o f  m a t e r i a l  of unknown o r i e n t a t i o n  i n t o  

c o n c e n t r a t e s  by s i e v i n g ,  washing w i t h  MeOH and 
dens i ty /magne t i c  s e p a r a t i o n s .  

ITrltil tile I k t a  and i ' e l v e t  c l o t h  san:r)lc-rs a r t  o;,ened i t  i s  
i r , !~>i j . ; s i t~ lc~  t o  judge h o ~  r;!ucll, i f  any, sa1.1p1.e of tile very sr irfncc of t l i t !  

rei:oli ti1 Iias bee~i c o l l e c t e d .  Even i f  only ve ry  s r i a l  1 ar:ounts a r c  
n v q i  l ~ h  l c  socie t echn iques  \.ri 11 s t i  11 p rov idc  r.eani.n[;ful r e a s u r e ~ c n t s  . 
' i ' i ~ c .  procct iures developetf f o r  tile s u r f a c e  s a v p l e  s e p z r a t i  on anh s u h -  
di*.- is ion wi 11 be a p p l i c a b l e  t o  o t l ie r  m a t e r i a l s  of g r e a t  s ig ;n i f icnnce ,  
:iilcl~ a s  a l i l u o t s  of s n i  1 frorr, v a r i o u s  s t r a t i . g r a p l ~ i c  t in i t s  of  a clri 11 sterr  
o r  (:ore tube .  
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1. liorz , I ' . ,  e t  n l . ,  'The Apo l lo  16 S p e c i a l  Samples. - 
2 .  Cadngan, P .H. ,  e t  a l . ,  I'roc. Four th  Lunar Sc i .Conf . ,  i n  p r e s s .  

3. Til t !  B r i t  is11 Luna 16 and 2 0  I n v e s t i g a t i o n s  , i n  p r e p a r a t i o n .  
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