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Abundances of C, M, S, H, He, and me ta l l i c  Fe have been measured i n  t w ~  
s u i t e s  of Apollo 17 f ines .  One s u i t e  of samples is a trench sequence from 
the  rin: of Ba l l e t  Cra te r  a t  s t a t i o n  3. These include: 73221,7, a skim sani- 
~ l e  cf the  t h i n  0.5 cm l aye r  of medium gray s o i l ;  73241,5, a l i g h t  gray s o i l  
f ron  the upper 5 an of the t rench *ich over l ies  a marbled zone; and 73261,8 
and 732g1,6, which represent  t he  medium gray and l i g h t  gray port ions of t h s  
narbled zone, respect ively.  The second s u i t e  of samples includes 7Q.20,84, 
the orage s o i l ,  and i ts  canpanion gray s o i l s  74240,16 and 74260,7. The 
nethods of gas ex t r ac t ion  by ac id  hydrolysis and stepwise vacuum pyrolysis  
followed by coinbustion are described elsewhere (Sakai e t  ale)': 

Consistent intra-sample abundance p a t t e r r i  f o r  s o l a r  wind derived C, N, 
and H species  show up c l e a r l y  i n  t he  da t a  i n  Tables 1 and 2. These pa t te rns  
6ef i c e  m e  f c1lo:ving decreasing zrder of solar :rind exp3s731-s oxscri exce by the> 
sanples : 72241,8 2 73221,7 7 73281,6 > 73241,5 Z 74240,16 74260,7 >> 
74220,84. This sequence i s  a l s c  r e f l ec t ed  i n  the He c o ~ t e n t s  of t he  s t & t i o n  
3 s o i l s ;  however, t he  gray s o i l s  f ron  s t a t i o n  4 a p p e a  t o  have ancnlaLous1.y 
high He abundances ve la t ive  t o  C, N, and H. This prcbably r e f l e c t s  Cne 
greater mozri.l;,: of i lmezi te  i n  t9-1-. *saUey soi7-s. Because of t he  chisunicd? 
r e a c t i v i t y  of sol* wind C, N, and H ions,  t h e i r  r e t en t ion  i n  mil s  i s  expe2- 
ied ss be r e l a t i v e l y  indeper~dent of s o i l  mineralogy. 

A t  all ? _ ~ r , d i t i e s  ~ b s s r ~ r e d  on the l i g h t  nmthe ,  s l aye r  sf l i g h t  gray 
sui3st:rface ,?:aterial occurs 5 t o  10 cm below the medium g r q -  sur face  s o i l  

CL ( ~ c h ~ i t t )  . A t  s t a t i o n  3 accunu l s~ ion  of s-wface x a t e r i a l  was  ap;jarent,ly 
:rt,cr~clr,ted by f o m a t i o n  of B a l l e t  Crater  ( ~ c h n i t t ) ?  S igni f icant ly ,  the  s o l a r  
wi,;i x p o s w e  experiencad by t he  light gray subsurface l aye r  (7324.1,5) i s  
smut ndif t h a t  of the l i g h t  gray p o r t i ~ n  of the narbled zone (73231,6). If 
these LWC samples have a common o r i g i n  a s  has been suggested (~chs5ts ) l ;  the 
reason f o r  t h e  d i f fe rencs  ir. exposure tbes is no t  cleaz. 3ne exp lz l a t i sn  
nay be t h a t  +he acclmulation r a t e  of t h i s  ma te r i a l  was not  constant,  but, 
ra ther ,  slowed vrit\lr time leading t:, a gradient  decreasing mith depth ~11' so l a r  
vrind e q o s u r e  f o r  m i l  grains.  Alternat ively,  deposition of t he  Light gray 
l aye r  my h ~ v e  been accanpanied by some grain s i z e  so r t i ng  w-hich enriched the 
bottom l aye r s  i n  coarse p a r t i c l e s  and the upper ones i n  f i n e  p a r t i c l e s  and l ed  
t o  appmerzily higher  bulk concentrations of s o l a r  wind species  i n  the  upper 
layers .  In e i t h a r  case, the impact event would have caused ( a )  inversion of 
s t r a t a ,  placing the  l aye r s  of l i g h t  gray s o i l  l e a s t  enriched i n  s o l a r  xind 
species  a t  the  very surface,  and (b) marbling, the l a t t e r  involving the  s o i l  
l ayers  -nore enriched i n  s o l a r  wind x a t e r i a l  which o r i g i n a l l y  in te r faced  vrith 
t he  rnerlian gray sur face  s o i l .  Deposition of medium gra- surface s o i l  then 
resumed. This hypothesis f o r  r ego l i t h  evolution a t  s t a t i o n  3 can be t e s t ed  
when r e s u l t s  f r m  o the r  analyses of the  s o i l s  a r e  reported and samples from 
drive tubes 73002 and 73031 becoiae avai lable  f o r  study. The s i m i l a r i t y  i n  
s o l a r  wind exposure of 73221,7 and 73261,8 suggests t h a t  the gray surface 
s o i l  may be accumulating a t  e s s e n t i a l l y  the same r a t e  as it d i d  p r i o r  t o  the  
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marbling event. Determinatian of the  age of Bal le t  Crater  should permit es t-  
imaticn of Lhe accumulation r a t e  of l i g h t  mantle r e g o l i t h o  

The sulfur da ta  i n  Table 2 conform with the  simpla mixing model proposed 
by Gibson and ~ o o r e : ~  s o i l s  from s t a t i o n  3 derived predminant ly  frcan su l fur -  
poor massif ma te r i a l  a r e  low i n  S ( <  700 ug/g), and s o i l s  from s t a t i o n  4 
which contain a l a rge  sulfur-r ich mare basa l t  component a r e  high i n  S (>  1000 
ug/g). Despite its mare b a s a l t  chemistry, the S content of orange s o i l  i s  
anomalously low and c a l l s  f o r  a unique high temperat-ne h is tory .  One very 
i n t e r e s t i n g  r e s u l t  is t h a t  sample 73221,7 is  very depleted i n  S r e l a t i v e  t o  
i ts zanpanion s o i l s .  This observation suggests t h a t  e i t h e r  recent  l a t e r a l  
nixing of s o i l  on the l i g h t  mantle ~ v i t h  sulfur-r ich fore ign  compor,ents is  
slow canpared t o  r e g o l i t h  accunulation o r  the upper 0.5 cm of l i g h c  mantle 
is derived i n  p a r t  frm d i f f e r e n t  source rocks than the  underlying l aye r s  of 
s o i l .  However, g ra in  c~mpos i t i ons  ( Apollo 17 L S I C ) ~ ~ ~  not  revea l  gross 
mineralogic differences i n  these  s o i l s .  

Simulation s tud ie s  of s o l a r  wind r e l a t e d  processes w i l l  a l so  be reported. 
These include determination of implantation e f f i c i enc i e s  of simulated s o l a r  
viind C and N ions into bulk lunar  f i n e s  and iLnenite t a rge t s .  I n  F i ~ w e  1 is 
shown p a r t  of t he  gas r e l ea se  p r o f i l e  of 15013,3 f i n e s  which had been irrskli- 

a ted  with '3~0' ions under conditions rvhich approxknate reimplantat ion of 
lunar atmos ileric species.  Evidently, the  ' 3 ~  of the  implanted species  i s  
evolved as ?3CO frm 600-1150°C during vacuun pyrolysis.  The re lease  of l-3~0 
from uni r rad ia ted  f i n e s  was indis t inguisnable from background leve ls ,  and 
re lease  of 13c02 f r m  the  i r r a d i a t e d  sample was not de tec tab le  above back- 
ground. Although t h e  i o n  energy is  an order  of magnitude too  high, it i s  
expected t h a t  CO derived f r m  CO+ implarted a t  lower energies  would n ~ t  
exh ib i t  a s i g n i f i c v l t l y  d i f f e r e n t  re lease  pa t t e rn  because of the  r e a c t i v i t y  
of t he  carbon atoms formed upon impact. The coincidence i n  the r e l ease  
pa t t e rn  of CO obtained from implanted CO+ and C+ (Chang e t  al.)ssuggests t h a t  
a reimplanted atmospheric carbcln component derived from t h e  CO molecule ions  
cannot be dis t inguished by a c h a r a c t e r i s t i c  pyrolysis  temperature from Cf 
which is  e i t h e r  d i r e c t l y  implanted by s o l a r  wind o r  formed by photodissocia- 
t i on  of atmospheric CO and, then, reimplanted. 
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