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We have measured the  i s o t o p i c  abundances o f  the noble gas elements He, 
Ne, A r ,  Kr, and Xe i n  a  p r i m a r i l y  m a t r i x  sample o f  A n t a r c t i c  me teo r i t e  ALHA- 
81005, which may have had an o r i g i n  from the Moon. Th is  sample conta ined 
very l a r g e  concent ra t ions o f  what are obv ious ly  implanted so la r  wind gases 
F i g .  1  . Absol u t e  concent ra t ions and r e l a t i v e  abundances o f  these trapped 
gases are q u i t e  s i m i l a r  t o  t y p i c a l  so l a r  gas- r ich s o i l s  and brecc ias re tu rned  
from the Moon. I s o t o p i c  composit ions o f  the t rapped gas i n  ALHA81005 are 
a1 so i d e n t i c a l  t o  so l a r  gas t rapped i n  1  unar samples - e.g., t rapped 4-He/- 
3-He = 2600, 20-Ne/22-Ne = 12.5, 40-Ar/36-Ar = 1.8. I s o t o p i c  r a t i o s  o f  K r  
and Xe p l o t  on the  mass- f rac t iona t ion  t rends f o r  l u n a r  s o i l s  ( 1  1, and t he re  
i s  no obvious evidence o f  excess rad iogenic  129-Xe o r  f iss ion-produced Xe. 

F a y e t t e v i l  l e  and Pesyanoe (F ig .  1  ) are  the two regol  i t h - d e r i  ved meteo- 
r i t e s  w i t h  the l a r g e s t  known concent ra t ions o f  so l a r  wind gases. A1 though 
the  4-He concen t ra t ion  i n  Pesyanoe i s  as h igh  as ALHA81005, the  o ther  noble  
gas concent ra t ions i n  Pesyanoe are much lower,  and consequently Pesyanoe 
shows a much l ess  f r a c t i o n a t e d  noble gas abundance p a t t e r n  compared t o  ALHA- 
81005 and t o  l una r  f i n e s  and brecc ias.  Meteor i tes  r i c h  i n  s o l a r  gases t y p i  - 
c a l l y  show cons iderab ly  l e s s  mass f r a c t i o n a t i o n  o f  t h e i r  gases (e.g., much 
l a r g e r  4-He/132-Xe) compared t o  l una r  samples. Th is  f a c t  i s  probably due t o  
the much h igher  l e v e l s  o f  r e g o l i t h  gardening and i o n  re - imp lan ta t ion ,  w i t h  
accompanying mass- f ract ionated gas loss ,  o f  1  unar regol  i t h  compared t o  rego- 
1  i t h s  on me teo r i t e  parent  bodies. 

A p r e l  im inary  value f o r  the  potassium concen t ra t ion  o f  the  m a t r i x  o f  
ALHA81005 (J.C. Laul ,  Pers. Comn.) i nd i ca tes  t h a t  %1.4 x  10-5cm3/g o f  r ad io -  
genic 40-Ar should be produced i n  4  Gy time. The measured 40-Ar concentra- 
t i o n  i n  ALHA81005 i s  $20 t imes t h i s  value, which s t rong ly  suggests the pre-  
sence o f  an atmosphere-implanted 40-Ar component such as t h a t  which has oc- 
cu r red  on the  Moon throughout much o f  i t s  h i s t o r y  (2) .  Presumably f o r  an 
a s t e r o i d  parent  body the  much shor te r  g r a v i t a t i o n a l  escape t ime f o r  40-Ar, 
the much smal ler  c ross-sect ion o f  the parent  body surface, and t he  1 i k e l y  
weaker s o l a r  wind f i e l d s  would g r e a t l y  reduce the e f f ec t i veness  o f  the  
atmospheric-imp1 an ta t i on  process. I n  f ac t ,  the  40-Ar/36-Ar r a t i o s  i n  Pesya- 
noe and F a y e t t e v i l  l e  are much l a r g e r  than i n  ALHA81005 and l una r  s o i l  s  and 
much o f  the 40-Ar i n  the f i r s t  two meteor i tes  i s  due t o  i n  s i  t u  decay o f  K. 

Even those noble gas isotopes w i t h  low r e l a t i v e  abundances (e.g., 3-He 
and 38-Ar) a re  p r i m a r i l y  o f  so l a r  wind o r i g i n  i n  ALHA81005. However, i f  we 
adopt a  t rapped 21-Ne/22-Ne r a t i o  o f  0.030, we est imate t h a t  about 17% o f  the 
measured 21-Ne, o r  ~ 2 6  x  10'8cm3/g, i s  cosmic ray produced. For a  1  unar 
sur face i r r a d i a t i o n  t h i s  value would represent  a t  l e a s t  100 MY o f  cosmic ray  
exposure. 

The presence o f  l a r g e  concent ra t ions o f  so l a r  gases i n  ALHA81005 c l e a r l y  
i n d i c a t e  t h a t  the m a t r i x  was f i n e l y  spread on a surface exposed t o  the  s o l a r  
wind f o r  a  p e r i o d  o f  t ime before b recc ia  format ion.  The l a r g e  concentra- 
t i o n s  o f  s o l a r  gases w i t h  a  mass f r a c t i o n a t i o n  p a t t e r n  l i k e  1  unar regol  i t h  
samples, the excess concent ra t ions o f  rad iogenic  40-Ar and the  suggestion o f  
an o l d  cosmic ray exposure age are a l l  cons is ten t  w i t h  an o r i g i n  o f  ALHA81005 
from the l una r  regol  i t h .  Such c h a r a c t e r i s t i c s  are d i s s i m i l a r  t o  known meteo- 
r i t e s  and may be hard t o  r econc i l e  w i t h  an o r i g i n  from the  r e g o l i t h  o f  an 
as te ro i  d. 
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F i g u r e  1 : Measured noble gas concen t ra t i ons  i n  a m a t r i x  sample o f  ALHA81005, 
i n  t h e  s o l a r  gas - r i ch  m e t e o r i t e  Pesyanoe (3) ,  and i n  l u n a r  f i n e s  
65501 ( 4 ) .  Also shown a re  the t y p i c a l  range o f  36-Ar concentra-  
t i o n s  i n  o r d i n a r y  chondr i tes ,  OC, and i n  Type 1 carbonaceous chon- 
d r i  t es ,  C1. 
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