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To ta l  carbon and s u l f u r  abundances have been run i n  a s u i t e  of Apollo 
17 f i n e s ,  b r ecc i a s  and rock samples. The a n a l y t i c a l  techniques u t i l i z e d  were 
t h e  same a s  those  used f o r  Apollo 11 through Apollo 16 samples. The r e s u l t s  
given i n  Table 1 a r e  from samples provided during the  regular  sample a l l o -  
ca t ion .  Table 2 gives  carbon analyses done during t h e  Apollo 17 lunar  sample 
preliminary examination. 

The a n a l y t i c a l  r e s u l t s  f o r  t o t a l  carbon and s u l f u r  follow the  same 
pa t t e rn  a s  those of t h e  e a r l i e r  Apollo missions. Fines and dark so i l -brecc ia  
samples genera l ly  have higher t o t a l  carbon contents  than do the  fragmental 
rock-breccias and igneous rocks. I t  i s  of importance t o  note  t h a t  t he  t o t a l  
carbon contents  of t h e  Apollo 17 b a s a l t s  a r e  s imi l a r  t o  those found f o r  t h e  
Apollo 11 basa l t s .  For t h e  Apollo missions 11 through 16 the  t rend f o r  t o t a l  
carbon i n  rocks was constant ly  downward dropping from 60 t o  70 ug/g i n  t he  
Apollo 11 b a s a l t s  t o  lows of less than 5 pg/g i n  t he  Apollo 16 anor thos i tes .  
The r e t u r n  t o  higher  values  f o r  t h e  Apollo 17 rocks i nd i ca t e s  t h a t  t h e  t rend 
was a r e a l  one and not  due t o  improved contamination con t ro l  i n  t he  sample 
handling procedure. Likewise t he  t o t a l  s u l f u r  contents  i n  the  Apollo 17 
b a s a l t s  and assoc ia ted  f i n e s  re turned t o  t h e  higher values ,  i n  the  g rea t e r  
than 1000 ug/g range, found i n  t h e  r e l a t e d  Apollo 11 samples. Tota l  carbon 
values  obtained f o r  d i f f e r e n t  s p l i t s  of t h e  same sample run during both t h e  
preliminary examination and l a t e r  show t h e  same range i n  values  found i n  
r e p l i c a t e s  run f o r  e a r l i e r  missions. The decrease i n  t o t a l  carbon content i n  
t he  gabbroic brecc ia  78155 from 85 pg/g t o  21 ug/g may be a t t r i b u t e d  t o  t he  
f a c t  t h a t  t h e  preliminary examination sample was from a rock sur face  and may 
have contained high carbon f i n e s  p a r t i c l e s .  The second ana lys i s  of t he  
orange s o i l  74220 gave a much lower value of 5 ug/g then the  preliminary 
value of 100 pg/g. The lower va lue  i s  preferred.  

Most of t h e  f i n e s  samples a r e  gray t o  black i n  color  and a r e  s imi l a r  i n  
t o t a l  carbon content  t o  t h e  normal mature f i n e s  of e a r l i e r  Apollo missions,  
There i s  a c o r r e l a t i o n  of t o t a l  carbon content  and the  sample co l l ec t i on  
s t a t i o n .  Ind iv idua l  samples from each s t a t i o n  show lower ranges i n  t o t a l  
carbon content  than samples between s t a t i o n s .  Such va r i a t i ons  may be 
a t t r i b u t e d  t o  g ra in  s i z e  d i f fe rences  and percent agglu t ina tes  a t  t h e  d i f f e r -  
en t  a r ea s  i n  t h e  Taurus Li t t row landing s i t e .  Inspect ion of both of these  
parameters f o r  t h e  preliminary examination da ta  shows d i r e c t  co r r e l a t i ons  
between them and t h e  t o t a l  carbon content.  Fines samples from Steno Crater  
have cons i s t an t ly  lower t o t a l  carbon contents  than the  mature f i n e s  indi-  
ca t i ng  t h a t  they a r e  i n  p a r t  composed of rock fragments from t h e  c r a t e r ing  
event t h a t  have not  had sur face  exposure t o  s o l a r  wind. These samples to- 
gether with those from Shorty Cra te r  exh ib i t  t h e  l a rges t  mean g ra in  s i z e s  
and t h e  lowest agg lu t ina t e  contents  of t h e  f i n e s  samples s tud ies .  The orange 
s o i l  74220 from Shorty Crater  has t h e  l a r g e s t  mean gra in  s i z e  and e s s e n t i a l l y  
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Table 2. To ta l  Carbon i n  Apollo 17 P.E.T. Samples 

S t a t i on  
ALSEP 
ALSEP 
lA 
lA 
lA 

2 
2 
3 
3 
4 
4 
4 
5 
6 
7 
8 
8 
9 
9 

Sample Type 
< l m m  Fines 
<Imm Fines 
< lmm Fines 
< Imm Fines 
<lmm Fines 
< l m m  Fines 
< l m m  Fines 
clmm Fines 
< l m m  Fines 

unsieved f i n e s  
unsieved f i n e s  
unsieved f i n e s  

< l m m  Fines 
< l m m  Fines 
<lmm Fines 

Gabbroic Breccia 
<lmm Fines 
<lm Fines 
<lm Fines 

no agg lu t ina t e  content ,  The f i n e s  samples co l lec ted  a t  s t a t i o n  8 from d i f -  
f e r e n t  depths i n  a t rench shows no s i g n i f i c a n t  d i f fe rences  i n  e i t h e r  t o t a l  
carbon o r  s u l f u r  content .  

Tota l  s u l f u r  contents  of lunar  f i n e s  a r e  a l s o  wel l  cor re la ted  with t he  
sample co l l ec t i on  s t a t i o n s ,  Those from the  va l l ey  cen te r  have higher t o t a l  
s u l f u r  contents  than those along t h e  massifs r e f l e c t i n g  t h e  higher mare 
b a s a l t  percentage i n  t h e i r  make-up. Basalt  sample 75035 with 3140 vg/g 
t o t a l  s u l f u r  has t h e  highest  t o t a l  s u l f u r  content w e  have measured i n  a 
lunar  sample. 

There is no ind ica t ion  from t h e  da ta  found i n  the  ana lys i s  of t h e  
Apollo 17 samples t h a t  our previous conclusions t h a t  most of t he  carbon i n  
the f i n e s  is  of s o l a r  wind o r i g i n  and most of t he  s u l f u r  is  of lunar  o r i g i n  
should be modified. 
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T a b l e  1. T o t a l  Carbon  and  S u l f u r  i n  A p o l l o  17  

Sample No. 
70011,17 
70215 ,53  
71055,29 
72141,17 
72161,12 
72275 ,71  
72395,4:! 
72441 ,8  
72701,30 
73121,12 
73141,14 
7 3235,46 
74121,14 
74220,84 
75035,42 
75121, lO 
76240.12 
76260,6 
76321,12 
77017,47 
78121 ,8  
78155,28 
78221,9 
78421,32 
78441,17 
78461,13 
78481,29 
79135,27 
79221,20 
79241,20 
79261,26 

S t a t i o n  
LM 

SEP-LM 
1 A  

LRV 2 
LRV 3 

2 
2 
2 
2 
2 a 
2 
3 

LRV 6 
4 
5 

LRV 7 
6 
6 
6 
7 

l..RV 11 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 

Sample Type 
SESC 

F i n e  B a s a l t  
Medium B a s a l t  

< l m m  F i n e s  
i l m m  F i n e s  

L a y e r e d  l i g h t - g r e y  b r e c c i a  
Green-grey b r e c c i a  

< l m m  F i n e s  
clmm F i n e s  
elm F i n e s  
<lmm F i n e s  

B l u e  g r e y  b r e c c i a  
elm F i n e s  
u n s i e v e d  f i n e s  
Medium B a s a l t  
clmm F i n e s  
u n s i e v e d  f i n e s  
u n s i e v e d  f i n e s  
clmm F i n e s  

B r e c c i a t e d  O l i v i n e  Gabbro 
clmm F i n e s  

G a b b r o i c  B r e c c i a  
<lmm F i n e s  
<lmm F i n e s  
clmm F i n e s  
< l m m  F i n e s  
<lmm F i n e s  

Dark m a t r i x  b r e c c i a  
< l m m  F i n e s  
clmm F i n e s  
<lmm F i n e s  

Samples  

T o t a l  
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