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S t r a t i g r a p h y  o f  Apollo 16 S i t e .  The new d a t a  (Table 1 )  suppor t  our  p re -  
vious i n t e r p r e t a t i o n  (1 ) .  - C a t a c l a s t i c  a n o r t h o s i t e s ,  comprising t h e  middle 
u n i t  a t  N .  Ray C r a t e r ,  have very low Rb and Au con ten t s  (lower l e f t  i n  F i g . 1 ) .  
They may r e p r e s e n t  deep e j e c t a  from Nec ta r i s .  The remaining rocks have h igher  
Au con ten t s ,  owing t o  t h e  presence o f  a n c i e n t  m e t e o r i t i c  components. One 
group, found only  a t  S t a t i o n s  11 and 13 and i n  3 g l a s s e s  from o t h e r  s t a t i o n s ,  
i s  charac te r i zed  by in te rmedia te  Rb and Au bu t  h igh Ir/Au r a t i o s  (Fig .  2 ) .  

T t  c o n s i s t s  mainly o f  B4-B5 dark-matrix b r e c c i a s  such a s  Outhouse Rock 67915, 
and apparent ly  comprises t h e  lowest  o f  t h e  3 s t r a t a  recognized by AFGIT. I t  
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probably r e p r e s e n t s  shallow e j e c t a  from Nectar is  and o l d e r  b a s i n s .  Another 

group, found a l l  over t h e  s i t e ,  has  high Rb and Au, b u t  low Ir/Au r a t i o s .  I t  
c o n s i s t s  mainly o f  B2 l i g h t - m a t r i x  b r e c c i a s ,  and apparen t ly  comprises t h e  top  
s t ra tum.  I t  probably r e p r e s e n t s  e j e c t a  from post -Nectar is  b a s i n s .  Ten ta t ive  
assignments t o  s p e c i f i c  b a s i n s  a r e  found i n  t h e  a b s t r a c t  by Morgan e t  a l .  (z), -- 
which a l s o  r e p o r t s  our  Apollo 17 d a t a .  

Planetesimal Debris? We attempted t o  f i n d  a s o i l  s e p a r a t e  s i m i l a r  t o  t h e  
f ine -gra ined  b r e c c i a  67602,14-3 (1) - whose high Ir/Au and low Ge/Au r a t i o s ( 6 . 5  
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and 0.25, normalized t o  C 1  chondr i t es )  suggested a m e t e o r i t i c  component s i m i -  
l a r  t o  t h e  bulk Moon i n  composition: r i c h  i n  r e f r a c t o r i e s ,  poor i n  metal  and 
v o l a t i l e s  (corresponding r a t i o s  es t imated f o r  t h e  Moon a r e  11.5  and 0.093; 
s e e  a b s t r a c t  by Ganapathy and Anders, - 3 ) .  Such m a t e r i a l  might r e p r e s e n t  de- 
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b r i s  o f  one o f  t h e  b u i l d i n g  blocks o f  t h e  Moon. However, t h e  two new samples 
had lower Ir, Re con ten t s  and lower Ir/Au r a t i o s  (0.54 and 1 .45) .  A micro- 
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probe search f o r  I r - r i c h  metal g r a i n s  i n  t h e s e  s e p a r a t e s  a l s o  gave nega t ive  
r e s u l t s .  
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I4ETEORITIC AND VOLATILE ELEMENTS: APOLLO 16 

Ganapathy, R .  e t  a l .  -- 

V o l a t i l e  Enrichment. Two of  t h e  newly analyzed rocks (64455 b a s a l t  and 
g lassy  coa t ing ,  and 68115) show a s u b s t a n t i a l  enrichment o f  T1, which we a t -  
t r i b u t e  t o  fumarol ic  volcanism (1). - I t  i s  o f t e n  accompanied by s i m i l a r  en- 
richments o f  B r  and Cd (Fig .  3 ) .  A l l  such v o l a t i l e - r i c h  rocks f o r  which d a t a  
a r e  a v a i l a b l e  have cosmic-ray ages  o f  1-7 Myr, sugges t ive  o f  an o r i g i n  from 
S. Ray C r a t e r .  

D i s t r i b u t i o n  o f  Trace Elements Within a Breccia.  Most o f  our  t r a c e  e l e -  
ments a r e  s t r o n g l y  s i d e r o p h i l e  i n  t h e  l u n a r  c r u s t ,  judging from t h e i r  "100- 
f o l d  enrichment i n  a metal f r a c t i o n  from 14306 (Fig.  4 ) .  I n t e r e s t i n g l y ,  t h i s  
includes  B r ,  B i ,  Zn, and Cd, which a r e  o f t e n  thought t o  be cha lcoph i le .  In  
c o n t r a s t ,  t h e  i n d i s p u t a b l y  cha lcoph i le  Se shows no enrichment i n  metal ,  whi le  
Te shows a moderate enrichment.  
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T a b l e  1 .  Abundances  ol Trace  E l e r n r l ~ t h  ~n A],oll<, 16 and 14 Samples  ( p p b ;  N1. Z n ,  and Rb, ppm) 

Re NI sbt  Ge Se Te  Ag Br Bi Zn C l a s s .  Ir  Cd TI Rb C s  U 

Rocks  - 
6 0 0 1 7 , 8 ~ *  8 4  DG-MMSB 1 . 2 4  0 . 1 0 3  Q? 47 0 . 3 7  9  4  2 1  6 . 8  3 . 4  230 0  3 6  3 . 3  5 . 0  1 . 7 6  0 . 7 0  4 1  135 

6 0 0 1 7 , 8 B  B4 DG-MMSB 1 . 7 5  0 . 1 6 1  0 . 4 1  3 5  1  0 1  20 1 7  7  7 . 2  0  59  560 0 . 2 4  5 . 4  4 1  3 . 0 9  0 . 7 8  4 9  117 

6 0 0 9 5 , 5  G l a s s  2 5 . 4  2 . 1 7  7 . 1 1  560 2 . 6 2  3 0 6  167 2 6  1 . 2  136 0 . 5 9  1  5 5  1  8  1 . 6 6  1 . 6 7  64 670 

6 0 3 1 5 , 7 9  C2 P o i k  1 1 . 0  1 . 3 6  1 8 . 3  7 9 8  1 1 . 0  6 2 5  520 4 . 7  0 . 9 4  23 0 . 1 3  0 . 3 0  5  0  0 . 2 0  1 0 . 8  540 2280 

6 3 3 3 5 , 1 7  B5 1 . 3 2  0 . 1 3 6  0 . 8 1  7 0  3  1 9  28 24 6 . 1  4 . 9  310 2 . 0 2  1 6 . 3  12 4  2 . 0 3  1 . 2 0  67 159 

6 3 3 5 5 , 7  B4 DGMRB 1 6 . 6  2 . 2 7  1 8 . 4  800 5 . 8 7  1910 3 4 0  3 8  2 . 3  230 0 . 4 4  5 2  5 7  6 . 0  6 . 5  3 0 0  980 

6 4 4 5 5 , 2 5  G l a s s  4 0 . 6  4 . 1 1  1 2 . 7  905 3 . 1 6  500 3 9 0  1 2 . 8  1 . 6  930 0 . 6 3  2 . 4  5 . 2  8 3 . 2  3 . 9  1 4 4  8 6 0  

6 4 4 5 5 , 2 7  C2 B a s a l t  2 . 2 5  0 . 2 8 4  1 . 5 6  8 0  0 . 4 5  62 190 2 . 5  1 . 2  1200 0 . 0 8  2 . 2  5 . 3  1 0 9  6 . 6  280 1430 

6 5 0 1 6 , 7  G l a s s  2 6 . 3  2 . 2 9  7 . 1 9  532 1 . 6 6  225 96 1 2 . 8  0 . 5 9  42 0 . 2 3  0 . 5 2  1 . 5  0 . 6 0  1 4 4  62 650 

S o i l  S e p a r a t e s  

67702,16-5  B r e c c i a  2 . 6 2  0 . 2 7 9  1 . 4 5  1 2 0  0 . 4 4  1 2 3  34 5 . 0  0 . 6 1  13 0 . 1 2  1  3 5  2 . 8  0 . 4 4  1 . 1  54 1 8 0  

6 7 7 0 2 , 1 6 - 6  B r e c c i a  1 . 6 3  0 . 1 4 4  0 . 3 4  60 0 . 1 6  1 7  1 9 . 0  0 . 7  0 . 4 0  6 . 3  0 . 1 5  1 . 3 5  2 . 8  0 . 2 1  0 . 3 4  1 8  57 

A p o l l o  1 4  

1 4 3 0 6 , 3 5 , 8 ' B R h y o l i t e  3 . 6  0 . 2 8  2 . 2  1 1 . 8  3 9  5 0  23 0 . 9 2  650 1 . 2  2 . 9  1 0  2 8  114 4500 7200 

1 4 3 0 6 , 3 5 , g 8  B  Bulk  8 . 1 4  0 . 6 4  5 . 3  1 . 4 1  390 9 9  5 . 3  2 . 5  270 0 . 2 8  2  7 3 1  6 . 0  1 8 . 6  1030 4800 

1 4 3 0 6 , 3 5 , 1 0  B  M e t a l  950 9 0 . 2  553 45600 525 64600 9 8  53 7 3  17600 3 2  41600 1430 2 4 . 0  2 . 7  440 630 

1 4 3 0 6 , 3 5 , 1 1  B  Nonmagn. 3 . 7 1  0 . 3 6 1  3 . 0 9  1 5 1  22.8 1 9 5  7 5  3 . 9  1 . 6  220 0  56 4 . 0  3 6  5 . 8 7  23 1100 5200 

1 4 2 5 8 . 3 6 . 1 4  S  M e t a l  3 6 . 2  4 . 7 5  4 5 . 2  3570 1 6 3  129000 430 1 6  1 . 3  7 8  0 3 7  0 . 6 5  17 0 . 4 5  2 . 1  6 1  820 
- - - -- - - -- 

C l a s s i f i e d  according t o  W l l s h l r e  % g . ( 1 9 7 3 )  a n d  Warner % g .  ( 1 9 7 3 )  ' ~ t a l i c i z e d  v a l u e s  a t e  h l g h ,  owing t o  c o n t a m i n a t i o n  

B  = b r c c c l a  LMB = l i g h t  r n a t r l x  b r e c c l a  

B1 = l l g h t  m a t r i x ,  l l g h t  c l a s t  MMSB = melted matrix shocked breccln 
' ~ r s h e n b u h l  g .  ( 1 9 7 3 )  G e u c h l m .  Cosmochlm 

8 4  = d a r k  m a t r l x ,  l l g h t  c l a s t  MRB = r n e s o s t a s l s - r i c h  b a s a l t  
A c t a .  S u p p l .  4, 1325-1348. 

R5 = d a r k  m a t r l x  d n r k  c l s z t  p u i k  = p o i k l l i t i c  r o c k  with p l a y l o -  
'Ganapathy -- e t  a l .  - ( 1 9 7 3 )  Georhlm.  Cr,smochlm 

C2 = c r y s t a l l i n e ,  r n e t a c l a s t i c  c l a s e ,  o l i v i n e ,  a n d / o r  
A c t a ,  Suppl  4. 1239-1261. 

DG = d e v l t r l f i e d  g l a s s  w l t h  p l a g l o -  l i t h i e  r e l i c s  

c l a s e  a n d / o r  l l t h l c  r e l i c s  


