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I n t r o d u c t i o n  I n  p rev ious  r e p o r t s  [1 ,2 ]  we have p r e s e n t e d  
t h e  r e s u l t s  of mul t i e l emen t  ana lyses  of samples r e t u r n e d  by t h e  
Apollo 14 ,  1 5  and 16 miss ions .  We have now extended t h i s  work t o  
inc lude  samples from t h e  Apollo 1 7  miss ion .  The o b j e c t i v e  was, 
a s  be fo re  t o  o b t a i n  c o n c e n t r a t i o n  and i s o t o p i c  r a t i o  d a t a  f o r  a  
v a r i e t y  of e lements  on t h e  same i d e n t i c a l  sample so t h a t  a l l  
e f f e c t s  of subsampling cou ld  be removed and t h e  a n a l y t i c a l  
r e s u l t s  f o r  a l l  e lements  d i r e c t l y  r e l a t e d .  The elements  d e t e r -  
mined inc lude  l e a d ,  uranium, thorium, rubidium, s t r o n t i u m ,  
potassium and n i c k e l .  

A n a l y t i c a l  Procedures  The d e t a i l e d  a n a l y t i c a l  procedures  
have been d e s c r i b e d  [ 1 , 2 ] .  The a p p r o p r i a t e  S tandard  Reference 
Mate r i a l  (Smd) was ana lyzed  w i t h  each e lementa l  a n a l y s i s  so  t h a t  
t h e  e r r o r  l i m i t s  normally a s s o c i a t e d  w i t h  t h e  s t a n d a r d  a n a l y s i s  
a r e  d i r e c t l y  a p p l i c a b l e .  Three o r  more b lanks  were prepared  and 
analyzed f o r  each e l emen ta l  a n a l y s i s  and where deemed a p p r o p r i a t e  
s e p a r a t e  i s o t o p i c  composi t ion b lanks  were ana lyzed .  

Resu l t s  The a n a l y t i c a l  r e s u l t s  f o r  t h e  a n a l y s e s  of  Pb, U ,  
Th, Rb and Sr  a r e  shown i n  Table 1. Shown a r e  t h e  d a t a  f o r  t h e  
l e a d  i s o t o p i c  r a t i o s  a s  measured, c o r r e c t e d  f o r  a  blank c o n t r i -  
b u t i o n  and a s  c o r r e c t e d  f o r  an i n i t i a l  t r o i l i t e  l e a d  of t h e  
composi t ion a s  g iven  by Tatsumoto e t  a l .  [ 3 ] .  Also shown a r e  t h e  
e lementa l  c o n c e n t r a t i o n s  of Pb, U ,  Th, Rb, Sr  and t h e  8 7 ~ r / 8 6 ~ r  
r a t i o .  The model ages  c a l c u l a t e d  from t h e s e  d a t a  a r e  a l s o  shown 
i n  Table 1. 

I n  Table 2 i s  shown t h e  d a t a  f o r  t h e  i s o t o p i c  composi t ion 
and c o n c e n t r a t i o n  of n i c k e l  i n  t h e s e  samples. The i s o t o p i c  
composi t ion and c o n c e n t r a t i o n  of potassium i s  shown i n  Table 3 .  
The va lues  de termined f o r  t h e  b lanks  a r e  shown i n  t h e  r e s p e c t i v e  
t a b l e s ,  i n  a l l  o t h e r  c a s e s  t h e  blanks were so  low a s  t o  be of 
no s i g n i f i c a n c e .  

Discuss ion  The i s o t o p i c  r a t i o s  of  rubidium and t h e  more 
r e f r a c t o r y  elements  uranium and n i c k e l  showed no evidence of  
f r a c t i o n a t i o n  and were i d e n t i c a l  w i t h i n  exper imenta l  e r r o r  w i t h  
those  found f o r  t e r r e s t r i a l  m a t e r i a l s .  The Pb-U-Th model ages  
f o r  72501 s o i l  from t h e  South Massif a r e a  a r e  n e a r l y  concordant  
a t  4460 IN and a r e  n e a r l y  i d e n t i c a l  f o r  those  found f o r  15495 
while  those  f o r  75081 Camelot) show e x t e n s i v e  r eve r sed  d i s c o r -  I dance [ 2 0 6 ~ b / 2 3 8 ~  > 2 0  ~ b / ~ O ~ p b ]  f a l l i n g  between those  found f o r  
64801 and 68501. 

A s  found f o r  a l l  s o i l  samples p r e v i o u s l y  analyzed t h e  Apollo 
1 7  samples show potassium i s o t o p i c  f r a c t i o n a t i o n  of  up t o  1% of  
t h e  3 9 ~ / 4 1 ~  r a t i o .  I f  t h e  mechanism f o r  f r a c t i o n a t i o n  of  p o t a s -  
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sium i n v o l v e d  i o n i z a t i o n  a s  a  r e s u l t  of  t e m p e r a t u r e s  g e n e r a t e d  
by m e t e o r i t i c  impac t  t h e n  i t  might  be expec t ed  t h a t ,  because  o f  
t h e  v e r y  s i m i l a r  i o n i z a t i o n  p o t e n t i a l s  of  Rb and K ( 4 . 1  and 4 . 3  
eV),  s i m i l a r  f r a c t i o n a t i o n  would be expec t ed  ( though  t o  a  some- 
what l e s s e r  d e g r e e  f o r  Rb due t o  t h e  h i g h e r  mass ) .  We have n o t  
found any ev idence  f o r  Rb i s o t o p i c  f r a c t i o n a t i o n .  

I f  a  d i f f u s i o n  mechanism i s  i n v o l v e d  t h e n  i t  becomes even 
more d i f f i c u l t  t o  e x p l a i n  t h e  f r a c t i o n a t i o n  of  K and n o t  Rb 
s i n c e ,  a s  ha s  been shown by Gibson e t  a l .  [ 4 ] ,  Rb i s  a t  l e a s t  a s  
v o l a t i l e  a s  K ,  i f  n o t  more s o ,  i n  t h e s e  s o i l s ,  There  a l s o  i s  a  
s u g g e s t i o n  i n  t h e  a v a i l a b l e  d a t a  t h a t  t h e  f r a c t i o n a t i o n  o f  K i s  
dependent  on t h e  g e o g r a p h i c a l  l o c a t i o n  o f  t h e  sampl ing  s i t e  
becoming g r e a t e r  n e a r e s t  t h e  l u n a r  p o l e s .  I t  i s  p o s s i b l e  t h a t  
t h e  amount of  K f r a c t i o n a t i o n  may be u sed  t o  c o r r e c t  f o r  t h e  
l o s s e s  of  o t h e r  v o l a t i l e  e l e m e n t s  from a  p a r t i c u l a r  sample b u t  
much a d d i t i o n a l  work must be done b e f o r e  t h i s  may be r e a l i z e d .  
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Table 2. Relative Isotopic Ratios and Concentrations 
of Nickel 

Table 1. Pb-U-Th-Rb-Sr Data on Some Apollo Samples 

SAMPLE 

Sample 

SRM 986 

Determination 72501 75081 
(Soil) (Soil) 

Raw Data 

72501.37 
(Soil) 

After Blank Z08/206 
Correction 207/206 

204/206 
75081,ll 
(Soil) 

Concentration (ppm) 
After Troilite 208 
Corrections 207 
TAtom $1  206 

Average 321.45 

Blank (% of Comp. Sample) 119.3 Average 119.4 
i19.5 Element Lead 

Concentration Uranium 
&%I Thorium 

Table 3. Relative Concentration of Potassium 

Sample 39/41 40/41 

SRM 985 14.015 0.001845 
$0.014 to. 000038 

72501.37 13.9380 0.001862 

75081.11 13,9156 0.001829 

Concentration (pprn) 

72501,37 1362.8 Average 1362.55 
U62.3 

Element Ratios Pb/U 
238/204 
232/238 

Rubidium Rb (PP~) 4.172 1.252 
m m  Data Sr (pgm) 154.5 164.6 

07Sr/ &Sr 0.70439 0.70042 

Model Age (m.y.) d 

a See text for discussion of troilite lead values 
Units used in aee calculations: 

Average 639.65 a Zscu - 0.1551i~ x loe9 yrs"; 
A 2'SU = 0.984850 x lo-' yrs-' 
a Zs2Th - 0.049475 x Yrs-i: 

Normalized to '6Sr/8'Sr = 0.1194 

* ('7Sr/"Sr)I - 0.6990 


