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The halogens, Li, Te, U, Fb, Os and Hg are being measured in   pol lo 17 
samples by activation analysis. In the case of the halogens, Li, Te and U 
the samples are subjected to a 10 minute hot water leach, and in case of Hg 
to stepwise heating. The resu l t s  obtained to date are given irL Table 1. 

Fluorine concentrations of ~30-60 ppn are about the same a s  for  samples 
£ran other sites. Chlorine concentrations cluster between 15 and 35 p p  for  
soils and breccias, and are lower for  scnne igneous rocks; a significant frac- 
t ion of the C 1  is hot water leachable. Brcmine concentrations of Q0.17-0.4 
p p  are  i n  the range found for  A p l l o  11, 12 and 1 4  samples, but lower than 
those i n  Apollo 15 and 16 samples; it is also water leachable. Iodine, 
detected only i n  leach solutions, is in the ppb range. Unusually lm U con- 
centrations of 0.1-0.2 p p  are observed for  a numker of soi ls .  A number of 
L i  contents f a l l  between 7 and 10 p p ;  similar to Apollo 16 soils but lmer 
than mst concentrations found a t  other sites. Ru, 0s and Hg concentrations 
i n  the ppb range are similar to those a t  other sites. 

A p l l o  17 samples tha t  a p w  to be unusual £ran amng a l l  the lunar 
samples are the orange s o i l  74220, the black s o i l  74001 £ran the core taken 
through the orange s o i l ,  the troctolitic granulite 76535, and the almost 
pure basal t ic  s o i l  a t  the LM site. 1. The orange 74220 and associated gray 
74241 so i l s  have appreciably higher concentrations of a l l  the halogens. Tim 
samples of the orange so i l ,  74220,34 and 74220,111, have significantly dif-  
ferent,  a lbe i t  among the highest, halogen contents. In addition the very 
high Te of l o 4  ppb found in 74220,34 (Jovamvic et a1.,1973) is not duplica- 
ted in 74220,111. This s o i l  appears mt  to be haqeneous.  While the labile 
elements tend to vary, the mre refractory elements, Li and U for  instance, 
do not. Thermal and vapor pressure variations are inferred a t  the site fran 
which the sample was derived. A t  the same tirw thorough h q e n i z a t i o n  or  a 
well mixed source is necessary t o  account for  the uniformity of the major and 
refractory trace e l e n t s .  The higher C1, B r  and Te could have been derived 
fram an -acting object, but since a canparable addition of Pt-metals did 
not occur the known types of meteorites appear to be excluded. 2. The 
black s o i l  74001 collected a t  the orange s o i l  s i t e  represents a significantly 
thick layer. Its major element ccm~position is similar to tha t  of the orange 
s o i l  (WKay and Heiken, 1973) but the fractionated trace elements are very 
different. In mst lunar so i l s  C l r  and F tend t o  vary sympathetically. The 
black s o i l  i s  an exception. It has 11 p p  C l r  but a very low, <2 p p ,  F. 
Ru is also very low i n  the black soil in sp i te  of a f a i r l y  typical  0s content. 
On the basis of these results the black and orange s o i l s  probably are of dif-  
ferent origin. 3. Sample 76535 is  described by Gooley e t  a l .  a s  a troctoli- 
t i c  granulite originating deep in the lunar crust. Relative to other lunar 
rocks 76535 appears t o  be highly depleted in C 1  but not in F. It also has a 
very low U content. This parallels,  perhaps, the t e r r e s t r i a l  trerd of ultra- 
basic rocks, presumably of deep-seated origin,  having high F/C1 ra t ios  and * 
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lawer U than less basic rocks f r m  s h a l l m e r  depths. 4. S o i l s  fm t h e  
p l a i n s  are of  interest because they  appear to be primari ly  basaltic and hence 
related to the l o c a l  rock. I f  soils 70181 o r  75080 are canpared wi th  basalts 
frcm s t a t i o n s  4 and 5 our  data indicate that an exo t i c  ccmpnen tmus t  be pre- 
s e n t  in t h e  soils to account f o r  tlae enhanced C1, Br and U. The orange soil 
could supply the C l r  and possibly the F b u t  n o t  t h e  U. If we assume a P2O5 
content  f o r  75075 equal to t h e  0.7 w t  % reported (Apollo 17 PET, 1973) f o r  
75055 and thus  equal  to the P205 in 70181 and 75080, then the Clr/P205 r a t i o  
of ~ 0 . 0 2  f o r  these soils indicates that a KREEP-type cmponent is n o t  present  
to supply the halogens (see below). 

The Apollo 17 site can be p a r t i a l l y  charac te r ized  by t h e  q l e s  ana- 
lyzed to date. On the basis of the F-Clr-Pa5 systematics,  es tab l i shed  f o r  
samples f r m  other sites (Jovanovic & Reed, 1973),  two groupings are evident:  
1. Front  samples 72701, 73141,72275 and 76315 wi th  Clr/P205 = 0.008 + 0.001, 
and 2. P l a ins  samples 70181, 74241, 75080 and 75075 and Sculptured ~ T l l s  
sample 78501with Clr/P205 = 0.022 + 0.005. Orange soil 74220 does no t  be- 
long to either group; i ts Clr/P205 ratio P0.4) is the l a r g e s t  observed. 
W s t  Apollo 11, 12, 14 and 15 soil samples-have Clr-205 r a t i o s  of  about 
0.008 due to an  adn-dxutre of a KREEP canpnent .  A p l l o  17 f r o n t  and l i g h t  
mantle samples are the re fo re  --like on this basis, in agreement wi th  the 
PET charac te r iza t ion .  Breccia 76315, included in t h e  f i r s t  group, has  a low- 
er Clr/P205 r a t i o ,  0.0057; this is intermediate  between the 0.003 r a t i o  f o r  
mare basalts and 0.008 f o r  KEZEEP. As noted previously samples wi th  a Clr/  
P2O5 ratio of Q0.022 must have mst of t h e i r  P2O5 as apa t i t e .  Apollo 17 
b a s a l t s  and basalt derived s o i l s  along with Sculptured H i l l  soil 78501 f a l l  
i n  this class. The 0.022 r a t i o  sets Apollo 17 b a s a l t i c  samples o f f  f m  mare 
related basalts (Clr/P205Q0.003) and soils i n  s p i t e  of t h e  remarkable major 
and b r  e lanen t  s i m i l a r i t y  o f ,  f o r  instance,  74240 and 70181 to 10084 (PET, 
1973). An i n t e r e s t i n g  o b ~ e r v a t i o n ~ c o n s i s t e n t  wi th  that a t  o the r  sitestis that 
that the C1total/P205 ratio is a l s o  approximately cons tan t  w i t h i n  each group. 
It is worth not ing that in t h e  high r a t i o  group up to 3/4 of  the total C 1  is 
leachable. Rela t ive ly  l i t t le  of  the C 1  in the low r a t i o  group of  samples is  
leachable. 

A number of the samples measured have N O S  r a t i o s  near  t h e  0.5 va lue  
found i n  a number of Apollo 14 and 16 soils and in anor thos i t i c  brecc ia  
66095. An exception to  this p a t t e r n  is the e x t e r i o r  smple 76315,69. Its 
low 0s  content  relative to that of  the i n t e r i o r  sample 76315,70 is  cons i s t en t  
wi th  the deple t ion  of 0s f r m  rock sur faces  f i r s t  noted i n  -110 12 basalts. 
Simples 73141 and 76315, have O s / ~ i  r a t i o s  similar to Apllo 14 samples; how- 
ever  t h e  Ru/Os r a t i o s  do not correspond to those in Apollo 14 samples. This 
is perhaps further evidence f o r  a lunar chemistry of these Pt-metals.  

Ano- a s s e s s e n t  of the presence of  lunar atmospheric Hg has been made 
p s ib l e  by collecting Hg fran the lunar sample r e t u r n  conta iners  (SRC) . 
Through t h e  cooperation of R. Davis, Jr. and R. W. Stoenner Hg was pmpd  
£ram t h e  rock boxes and trapped on Au mesh. Apollo 16 and 17 SRCs maintained 
their vacuum on return £ran the moon. They contained several kgs of soil 
gathered frcan a man depth of ~3 cm. At this depth we have estimated a day 
t k  kqerature of ?.27OC. Our measurements indicate that t h e  munt of Hg 
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mobilized a t  27OC w i l l  be Ll/10 of the surface-related Hg concentration of 
~1 ppb released a t  %130°C (Reed et al., 1971). The amount of Hg found was 
consistent w i t h  what might be expected for  surface Hg desorbed a t  rocan 
temperature. 
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T a b l e  1. H a l o g e n s ,  l i t h i u m ,  u r a n i u n ,  t e l l u r i u m ,  m e r c u r y ,  r u t h e n i u m  a n d  osmium i n  A p o l l o  1 7  samples.* 

rt .t 
Sample  P P  P P ~ '  r ppb i P P ~  PPm PPm P P ~  P P ~  PPb 

S o i l s  

70161 ,17  52 1 4  1 9  840  43  1.2 7.2 0.22 26 
70006 .11b  94 crn 1 3  5  19C 6 0  3  9.4 0.29 

78501 ;52  

Rocks 

7 2 2 7 5 , 1 1 0 ~  2 8  1 . 6  94 3 0  3 .3  1 2  1.6 
73275 .27  3 0  11 0.89 7 1  4 4  0.9 9.4 1.1 
7 4 2 7 5 , 6 1  4 3  2.8 0 .64  8'2 3 i 1  0.9 9  0.17 6 1  
7 5 0 7 5 . 2 4 ~  1 2  3.1 1 0  6 2  0 .8  8.7 0.13 
7 6 3 ~ 5 . 6 9 ~  e x t .  7 . 8  1 . 3  52 24 r . 3  15 1 . 0  6 . 7  4.7 
76315 .70  i n t .  4 9  1 5  1.4 6 8  1 0  1 . 2  1 3  1.1 6 . 3  1 2  
7 6 5 3 5 , 2 3  9 0.22 0.77 6 6 3  1.1 - 0.03 
5 

T h e  c o u n t i n g  s t a t i s t i c a l  e r r o r s  a r e  u s u a l l y  1 0 1  o r  l e s s .  T e l l u r i u m  a t  g r e a t e r  t h a n  p y b  l e v e l  
A d e t e c t e d  o n l y  i n  74220 ,34  = l o 4  ppbb;  7 4 2 2 0 , 1 1 1  = 1 6  + 6  p p b  a n d  76281 ,7  = 26 2 1 2  p p b .  
: r  = r e s i d u e  a f t e r  l e a c h .  1 = l e a c h  s o l u t i o n .  

+ + I  d e t e c t e d  i n  l e a c h  o n l y .  a .  U a n d  L i  a r e  < 10% l e a c h a b l e .  b .  J o v a n o v i c  e t  a l .  ( 1 9 7 3 ) .  
c .  pE 5 l e a c h .  d .  E x t e r l o r  s u r f a c e  with p a t i n a .  e x t .  = e x t e r i o r .  i n t .  = i n t e r l o r .  
+ p e r m a n e n t l y  shadowed  s a m p l e .  
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