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During the last decade of lunar sample analysis, many measurements have 
shown that solar  wind elements are implanted on the surfaces of the  exposed 
par t ic les ;  sane of these experiments a l so  show tha t  d i f ferent  minerals and 
par t i c les  r e t a in  di f ferent  proport'ions of so la r  wind elements despite identi- 
ca l  i r rad ia t ion  h i s to r ies  (1-7) , For example, ilmenite can r e t a in  Solar wind 
elements by about two orders of e t u d e  more e f f ic ien t ly  than plagioclase 
(op, c i t .  1. It follows tha t  i f  there were mondne ra l i c  s o i l s  on the moon, 
given ident ical  i r rad ia t ion  h i s to r ies  the s o i l s  would r e t a in  different  qual- 
i t i e s  of so la r  wind elements. Although there is no mondne ra l i c  s o i l  on the  
moon (rare exceptions would be the very res t r i c ted  occurrences of orange % 

glass,  e tc .  1, it is c m o n  knowledge that s o i l s  from different  sampling sta- 
t ions even within a s ingle  landing s i t e  have di f ferent  mineralogic camposi- 
t ions.  I n  other words, despite a l l  the ugardening" and mixing due t o  impacts 
of various dimensions, complete mineralogical hcnnogenization has not been 
achieved. Therefore, it is  permissible t o  anticipate t ha t  "abundances of the 
solar  gases a re  indeed mineral specif ic  and tha t  they a r e  not governed by the 
i r rad ia t ion  h i s to r ies  of the di f ferent  minerals " ( 8 ) . 

One way t o  t e s t  this statement would be t o  use a s e t  of s o i l s  with iden- 
t i c a l  exposure ages, and find i f  there ex i s t s  a correlat ion between the so la r  
wind element abundances of these s o i l s  with t h e i r  modal mineralogy. Surely, 
i f  the  abundances of so la r  gases i n  lunar s o i l s  are  mineral specif ic  (9 ) ,  a 
very strong correlat ion is expected between mineralogy and SWE f o r  at l e a s t  
equally i r radia ted so i l s .  Unfortunately, there ex i s t s  no s ingle  s e t  of 
standardized mineralogical data on the s o i l s  f o r  which so la r  gas data a r e  a- 
vailable,  Therefore, u n t i l  the modal mineralogy fo r  a l l  (or the -ority) of 
lunar surface s o i l s  i s  known, the bulk chemical composition of the s o i l s  can 
be used as a first approximation, Indeed, mntenberger e t  a l ,  ( 2 )  used Ti02 
content as an indicator fo r  ilmellllte and found an apparent correlat ion be- 
tween solar  wind elements and Ti02 i n  a few Apollo 17 so i l s .  

We have carried out a s e t  of preliminary t e s t s  with 78 lunar s o i l s  from 
dif ferent  Apollo missions. We have used carbon as  a representative of so la r  
wind elements, Fe, A l ,  and 'TY as  indicators of the mafic, f e l s i c ,  and ilmenite 
content of the  so i l s .  We have then grouped the s o i l s  according t o  t h e i r  ma- 
t u r i t y  using FMR values of Morris (9).  Such a grouping more or  l ess  assures 
tha t  the s o i l s  i n  each group have similar maturity i . e .  similar exposure ages 
and i r rad ia t ion  his tor ies .  

Regression analysis and F-tests showed tha t  there i s  absolutely no COP 

r e la t ion  between C and any of the major elements i n  any group of the  s o i l s  
(Table 1). Clearly, the major element concentrations of the  s o i l s  (which con- 
t r o l s  the mineralogic composition t o  sane extent) are not responsible fo r  the  
abundances of so la r  wind elements retained by the bulk so i l s .  

FMR values fo r  a l l  78 s o i l s  and the abundance of C shows a strong cor- 
relat ion,  significant  at  be t t e r  than 99.9% level .  This indicates t ha t  irra- 
dia t ion h i s to r ies  and exposure ages a re  the prime controls on the abundances 
of so la r  gases i n  bulk lunar so i l s .  
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Table 1. Results of linear regressions run between C (solar wind 
implanted) and Fe, Al, and Ti content of 78 lunar soils from dif- 
ferent Apollo missions. The soils are grouped according t9 their 
maturity estimated from IWFl values (1,/Fe0 from Morris, 1978). 
Other data are from Warner (1978). 

Maturity Variables Corr. Coeff. F-value Significance 
(Is/FeO) C E. (FJ )  (r) 

Immature Fe 0.07 0.06 
((30 A1 0 13 0.21 
n = 15 Ti 0.11 0.15 

Submature Fe 0.20 1.17 ~ 9 0 %  
f 30-60) ~l 0.23 1 . 49 (90% 
n = 29 . ~i 0.34 3.63 <90% 

Mature Fe 0.24 1.89 ~ 9 0 %  
) Al 0.28 2.72 <go% 

n = 34 Ti 0 . 01 0,002 <90% 

All Soils C vs - I,/FeO 
(n = 78) 
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