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Sui tes o f  s o i l  samples have been invest igated i n  order t o  
search f o r  trends associated w i t h  element t ranspor t  through the 
lunar atmosphere, Eight elements were analyzed--three h igh l y  
v o l a t i l e  (Zn, Cd, In ) ,  four  h igh l y  s ideroph i le  (Ni, Ge, I r ,  Au) 
and one moderately v o l a t i l e  and s ideroph i le  (Ga); ana ly t i ca l  
techniques are as described e a r l i e r  (1). We f i n d  progressive 
enrichment o f  Cd w i t h  decreasing g ra in  s i ze  i n  s ieve f rac t i ons  
o f  s o i l  65500, and a two- fo ld  enrichment i n  the shaded s o i l  
76240 compared t o  i t s  unshaded cont ro l  76260, Cadmium, l i k e  i t s  
coirlener Hg, appears t o  be h i g h l y  l ab i  l e  on the lunar surface, 
l a  cont rast ,  Zn and I n  concentrat ion trends i n  these samples of -  
f e r  l i t t l e  o r  no evidence o f  h i g h l y  l a b i l e  natures, 

Data on the sieve f rac t i ons  o f  s o i l  65500.4 are  l i s t e d  i n  
Table 1; data on the unsieved s o i l  o f f e r  a cont ro l  on poss ib le  
contamination dur ing the s iev ing  process. With the exception o f  
Au i n  the three f i n e s t  f rac t ions ,  there i s  no evidence of  con- 
tamination. The d i s t r i b u t i o n s  w i t h  g ra in  s i ze  o f  Zn, Cd, N i  and 
I r  are  i l l u s t r a t e d  i n  Fig. 1. Whereas Cd concentrat ion i n -  
creases by a fac to r  o f  6 between the largest  and smallest s i ze  
f rac t ions ,  Zn increases by only  a fac to r  o f  about 1.3. I n  con- 
t r a s t  t o  data obtained i n  a previous study o f  s ieve f rac t i ons  (2) 
the s iderophi les are s l i g h t l y  enriched i n  the coarser s i ze  
f ract ions.  

Data on shaded s o i l  76240 and i t s  con t ro l  76260 are tabu- 
lated i n  a companion paper by Baedecker e t  a1 (3). The Cd can- 
cent ra t ion  observed i n  the shaded soi 1 i s  times higher than 
tha t  o f  the highest value observed i n  any o f  the ten other 
Apollo-17 s o i l s  which we studied, and twice as h igh as i n  the 
contro l ,  No other element shows s i g n i f i c a n t  enrichments i n  the 
shaded s o i l .  A higher value o f  I n  i n  the unshaded cont ro l  i s  
t e n t a t i v e l y  a t t r i b u t e d  t o  contamination. 

Our analyses o f  four samples from an Apol l o -  17 trench ( 3 )  
show no s i g n i f i c a n t  change i n  Zn o r  Cd content w i t h  depth; I n  
shows no v a r i a t i o n  i n  the three lowest leve ls  bu t  a s i g n i f i -  
can t l y  increased level  i n  the s u r f i c i a l  sample (contamination?). 
That v o l a t i l e s  are not  depleted i n  the skim sample i s  evidenee 
against a t ranspor t  mechanism invo lv ing  s u r f i c i a l  v o l a t i l i z a t i o n  
by so lar  p a r t i c l e s  o r  photons f o l l m e d  by t rapping o f  t h a t  mate- 
r i a l  which f a l l s  through i n t e r s t i c e s  t o  lower s o i l  levels.  

Two Apol lo -  17 samples co l  lected from the surface (72461) 
and t o  a depth o f  4 cm (72441) below a 0.7 m boulder near the 
South Massif show no s i g n i f i c a n t  d i f fe rence i n  t h e i r  Zn, Cd and 
I n  concentrat ions, nor do these d i f f e r  appreciably from those 
i n  other  mature s o i l s  from t h i s  s i t e .  
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f i g .  1 .  Concent ra t ions  o f  two v o l a t i l e s  and two s i d e r o  h i l e s  i n  
g r a i n - s i z e  separa tes  o f  s o i  65500. F i g .  2 .  R e l a t i o n s  I: i p  be- 
tween b u l k  Zn and excess A r l o  con ten ts  o t  Apol 1 0 - 1  5 so:  1s. 

We have f o l l o w e d  up on our p rev ious  s tudy  o f  a t m o p h ~ l i c  e l e -  
rnents a t  t h e  Apol l o  1 5  s i t e  ( 4 )  by s t u d y i n g  s o i l  15421 w i t h  un- 
u s u a l l y  h i g h  and s o i l  15601 w i t h  u n u s u a l l y  low con ten t  o t  orphan 
~ r 4 0  ( 5 ) .  Data on these and on b r e c c i a  15015 a r e  1 i s t e d  i n  Table 
2. Sample 15421 has remarkably h i g h  Zn, Cd and I n  con ten ts ,  and 
extends the  p r e v i o u s l y  observed t rends  between these elements and 
excess ~r~~ upwards about  a f a c t o r  o f  2 ( F i g .  2 ) .  The h i g h  Zn 
dnd Cd values i n  15601 cause i t  t o  fa1  1 away f rom the  t rends ,  
whereas t h e  I n  v a l u e  f o l l o w s  t h e  t r e n d .  S o i l  15401 p l o t s  f a r  
away f rom t h e  t r e n d s .  There i s  no c o r r e l a t i o n  between Zn, Cd, o r  
I n  and s o l a r  ra re-gas  iso topes .  We i n t e r p r e t  these data t o  i n d i -  
c a t e  the  m i x i n g  o f  normal,  mature mare-type Apo l l o -15  s o i l  w i t h  
an a n c i e n t  l u n a r  component e n r i c h e d  i n  Ar40 and magmatical l y r e -  
leased v o l a t i l e s .  The s i t u a t i o n  i s  compl ica ted  by i n d i c a t i o n s  
t h a t  Zn and Cd a r e  e n r i c h e d  (6 )  and excess ~r~~ dep le ted  ( 7 )  i n  
t h e  p y r o x e n i t i c  green g lass  f rom t h e  A p o l l o  1 5  s i t e .  The h i g h  Zn 
and Cd con ten t  o t  t h e  l o w  excess-Ar40 s o i  1 15401 i s  a lmost  c e r -  
t a i n l y  r e l a t e d  t o  i t s  ex t remely  h i g h  green-g lass con ten t  ( b i g ) .  
Sample 15421 deserves tho rou  h s tudy  t o  determine the  s i t ~ n g  o f  

Po i t s  Zn, Cd, I n  and excess A r  . 
I n  Tab le  3 a r e  1 i s t e d  data f o r  Apol l o  16 s o i l s .  P & r . t i c u l a r l y  

i n t r i g u i n g  i s  N o r t h  Cra te r  s o i l  67031 wh ich  has a low con ten t  o f  
a l l  s i d e r o p h i l e s  except  Au, f o r  which d u p l i c a t e  de te rm ina t i ons  
gave 361 and 31 3 ng/g.  S ince we have no  reason t o  suspect t e r r e s -  
t r i a l  con taminat ion ,  and s i n c e  t h e  A u / N i  r a t i o  exceeds by a fac tor  
o f  200 the  h i  h e s t  va lues known i n  m e t e o r i t e s ,  i t  appears t h a t  8 processes l e a  i n g  t o  A u - r i c h  components must be reexamined ( 9 ) .  
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Table 1. Concentrations o f  e ight  trace elements i n  bulk s o i l  
65500,4 and i n  s i x  sieve fractions. Table 2. Mean trace- 
element concentrations i n  Apollo 15 s o i l s  and a breccia. 
Table 3. Mean concentrations o f  e ight  trace elements i n  
Apol l o  16 soi ls, 

N i Zn Ga Ge C d I n  I r Au 
(pg/g (pg/g (pg/g (ng/g) (ng/g) (ng/g )(ng/g (ng/g 1 

bulk 491 25.8 5.58 1080 101 16.1 14.4 8.1 
>500 urn 554 18.9 5.06 810 37.7 29.9 15.0 6,l 
176-500 urn 697 17.1 5.11 1450 46.6 13.7 21.5 11,l 
102-176 urn 456 19.9 5.06 910 73.9 12.9 13.8 5.3 
53-102 urn 358 26.3 4.84 780 94.9 13.3 10.9 (464)t 
20-53 pm 384 26.6 5.40 780 178 14.2 11.0 (22) t  

<20 pm 364 a* 6.64 950 219 8.5 11.5 (71) t  

*Lower than average accuracy. t D a t a  o f  poor qua1 i t y  and 
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