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To ta l  s u l f u r  abundances have been determined f o r  a s u i t e  of Apollo 15  
and Apollo 16 f i n e s ,  b recc ias ,  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  t h a t  used f o r  Apollo 14 samples (1 ,2) ,  The r e s u l t s  
f o r  Apollo 15 a r e  given i n  Table 1 and Apollo 16 r e s u l t s  a r e  given i n  Table 2. 
For t he  Apollo 15 lunar  f i n e s  t h e  t o t a l  s u l f u r  abundances range from 440 t o  
900 vg S/g. Sul fur  abundances f o r  Apollo 16 f i n e s  range from 430 t o  880 
pg S/g. Basalt8 from Apollo 15  range from 340 t o  820 pg S/g and a n o r t h o s i t i c  
rocks from Apollo 16 have less than 27 pg/g t o t a l  su l fu r .  A complex brecc ia  
d i s t r i b u t i o n  ranges from <20 t o  1010 pg S/g f o r  t h e  Apollo 15 and 16 samples. 

The t o t a l  s u l f u r  content  f o r  t h e  Apollo 15 and 16 lunar  f i n e s  can be  
accounted f o r  by mixing models based upon the  s u l f u r  cont r ibu t ion  from in- 
d iv idua l  components found i n  t h e  f i n e s  a t  a p a r t i c u l a r  s t a t i o n ,  s imi l a r  t o  
models constructed by t h e  authors  f o r  Apollo 11, 12,  and 14(1,2).  Table 3 
i l l u s t r a t e s  t h e  t o t a l  s u l f u r  balance f o r  3 Apollo 15 s t a t i o n s  based on the  
pe t ro log ic  makup of t h e  f i n e s  co l l ec t ed  a t  t h a t  s t a t i o n  a s  given by Reid et 
a l ,  (3). The t o t a l  s u l f u r  va lue  f o r  t he  green g l a s s  component i s  from 
15426.32, given i n  Table 1. The Mare-derived and low-K, high A 1  b a s a l t  
values  were taken from analyses by Compston e t  al .  (4) and Hubbard and Gast 
(5). The Fra Mauro est imat ion is from LSPET (6) and ca l cu l a t i ons  by t h e  
authors  u t i l i z i n g  unpublished Apollo 12 r e s u l t s  i n  a mixing diagram following 
the  method of WZnke(7). The Highland b a s a l t  value was s e l ec t ed  from LSPET(8) 
and ano r thos i t i c  values  from LSPET(8) and 60015,61, 67455,7 (Table 2). Table 
4 gives a mixing model f o r  Apollo 16 f o r  s t a t i o n  1, based on t h e  pe t ro log ic  
makeup of 61221 given by Ridley et a 1  (9) .  

The r e s u l t s  i nd i ca t e  t h a t  l a r g e  amounts of s u l f u r  cannot have been added 
t o  t h e  lunar  sur face  from meteor i tes  unless  some major l o s s  mechanism has 
taken place.  This  is brought o u t  by t h e  Apollo 16 model based on 61221 which 
has a high concentrat ion of low temperature v o l a t i l e s ( l 0 )  which has been in- 
t e rp re t ed  by Gibson(l0) a s  poss ib le  evidence fo r  t h e  formation of North Ray 
e j e c t a  by cometary impact. The t o t a l  s u l f u r  abundance of 61221(11) i n  accor- 
dance with t he  model can be explained by the  s u l f u r  cont r ibu t ion  of t h e  in- 
d iv idua l  rock components which makeup t h e  North Ray e j ec t a .  
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Tabla 3. Apollo 15 mixing d e l  f o r  lunar fines' 

Sta t ion 2 
St.  Ccorga S i t e  L H Sit. 

St.t ion 94 
U l l e  S i t e  

Sp l fu r  Relative Sulfur  Relative Sulfur Br l a t ive  Sulfur  
obaamed abundance contribution abundance contribution abundance contr ibut ion 

Pock Type (ugslg) (2) (~sS/g) G )  (ugS/g) (2) (ugS/g) 

ereen glans 350 

K u c d e r i v e d  1200 

Blghland b a s a l t  300 

Tra-nauro 1000 

toy' K-Ugh Al 
basal t  1100 

Granite T 

Total  ca lcula ted f ines  

Obmuved f ine* 

Tabl* 4. Apollo 16 mixing d o 1  fo r  lunar finaa* 

Sta t ion 1 
UB of Plum Crater 

su l fu r  r e l a c i a  su l fu r  
l ock  cave obscrvcd (USS/E) abundance (2) contribution (ukSlq) 

Eilhland basa l t  300 68 201 
Lov K High A 1  baas l t  1100 I 4  U b  
Pr. Mauro 1000 7 70 
a r t d e r i v e d  1200 7 114 
Anorthosite 25 4 1 

Total  calculated f ines  - 510; observed - 500 (10) 
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