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Over 220 of t h e  most magnetic p a r t i c l e s  i n  20g of <lmn Apollo 17 s o i l  
have been s t u d i e d  i n  p o l - t h i n  and pol ished s e c t i o n s .  The samples, 75081,9 
and 75081,54 from s t a t i o n  5  a t  Camelot c r a t e r  i n  the  v a l l e y  f l o o r  and 78501,48 
from s t a t i o n  8  a t  t h e  base  of t h e  Sculptured H i l l s ,  a r e  from s i t e s  covered by 
dark  mantle m a t e r i a l .  The magnetic, meta l -bear ing p a r t i c l e s  i n  78501 c o n s i s t  
of 31% metal  ( f r e e - s t a n d i n g  o r  wi th  minor p e r i p h e r a l  s i l i c a t e ) ,  17% "anortho- 
s i t e " ,  15% a g g l u t i n a t e ,  13% b a s a l t ,  7% g l a s s y  mat r ix  b r e c c i a  and 17% o t h e r  
c a t e g o r i e s .  "Anorthosite" i s  a  s e r i e s  of f ine -g ra ined  p l a g i o c l a s e - r i c h  rocks 
c l a s s i f i e d  a s  b r e c c i a s  with va r ious  metac las t  i c  t e x t u r e s ,  h o r n f e l s  (or  granu- 
l i t e )  with g r a n o b l a s t i c  t e x t u r e s  and p a r t l y  t o  wholly melted rocks with l a thy  
p lag ioc lase .  These resemble Apollo 16 (1)  and Luna 20 (2) a n o r t h o s i t i c  s o i l  
p a r t i c l e s  and a r e  i n t e r p r e t e d  a s  secondary products of t h e  o r i g i n a l  anortho- 
s i t i c  c r u s t .  The Sculptured H i l l s  may wel l  be composed l a r g e l y  of the  f i n e -  
grained p l a g i o c l a s e - r i c h  mater ia  1. The p ropor t ion  of metal  p a r t i c l e s  wi th  
l i t t l e  o r  no adher ing s i l i c a t e  was 0.07 w t %  i n  75081 and 0.03 w t %  i n  78501. 

Almost 20% of t h e  78501 meta l  p a r t i c l e s  c o n t a i n  two o r  more phases (Q,y, 
FeS, (FeNi) P, (FeNi) C) and many of these  show evidence of r e - e q u i l i b r a t i o n  

3  
a t  metamorp2ic temperatures .  Two phase p a r t i c l e s  a r e  most abundant i n  an- 
o r t h o s i t i c  fragments and t h e  f i n e  s c a l e  of p r e c i p i t a t e s  i n  some of t h e  metal  
i n d i c a t e s  r ap id  c o o l i n g  of these  rocks .  On the  o t h e r  hand l e s s  than  5% of 
75081 meta l  con ta ins  two o r  more phases.  M e t a l l i c  spheroids ,  g lobules  and 
remelted meta l  form 3% of the  75081 p a r t i c l e s  and 8% of 78501. Most of t h e s e  
probably formed by s e l e c t i v e  mel t ing  o f  me teor i t e s  on impact ( 3 ) .  Metal with 
c l e a r l y  preserved m e t e o r i t i c  s t r u c t u r e  was not  observed.  

The bulk  Co and N i  ana lyses  of one and two phase meta l  p a r t i c l e s  ( c i r -  
c l e s )  and of  remel ted  meta l  ( c r o s s e s )  a r e  p l o t t e d  i n  F ig .  l a  (75081) and 
Fig .  lb  (78501). The m e t e o r i t i c  and b a s a l t i c  (high Fe and high Co) metal  
composit ion ranges (2)  a r e  o u t l i n e d  i n  Fig.  1. The f i e l d  between m e t e o r i t i c  
and high Co may be des ignated s u p e r - m e t e o r i t i c  and t h a t  between 1-4% N i  below 
and the  high Co l i n e  sub-meteor i t i c .  Most of the meta l  from s o i l  75081 f a l l s  
i n  the  h igh Fe range (59%) wi th  22% m e t e o r i t i c ,  11% h igh  Co, 3% super-meteor- 
i t i c  and 5% sub-meteor i t i c  (Fig .  l a ) .  This i s  c o n s i s t e n t  wi th  exposure by 
Camelot c r a t e r  of  subf loor  mare b a s a l t  metal  in termedia te  i n  composit ion be- 
tween Apollo 11 (high Fe) meta l  and the  more Ni-poor Co-rich Apollo 12 b a s a l t  
metal ,  e .g . ,  12022 ( 4 ) .  Most of t h e  78501 metal  (44%) f a l l s  i n  the  meteor i t -  
i c  range, a long with 23% h i g h  Fe, 15% high Co, 13% super -meteor i t i c  and 5% 
sub-meteor i t i c .  78501 meta l  composit ions may be b e t t e r  understood by consid- 
e r i n g  s e p a r a t e  Ni-Co p l o t s  f o r  meta l  i n  b a s a l t ,  a n o r t h o s i t e ,  a g g l u t i n a t e s  and 
with l i t t l e  o r  no adher ing  s i l i c a t e  (Fig .  2a -d ) .  

The Co-Ni d i s t r i b u t i o n  o f  meta l  i n  b a s a l t  i s  q u i t e  s i m i l a r  t o  t h a t  of the  
metal  of Camelot c r a t e r  s o i l  75081 a f t e r  the  m e t e o r i t i c  component i s  sub- 
t r a c t e d .  A s i m i l a r  b a s a l t  component i s  p resen t  i n  the meta l  of 78501 ( F i g . l b )  
but  it i s  more c l e a r l y  bimodal, sugges t ing  d e r i v a t i o n  from two types  of b a s a l t  
(compare 5 )  wi th  the  more common type s i m i l a r  t o  Apollo 11 b a s a l t s .  
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The a n o r t h o s i t i c  fragments c o n t a i n  meta l  l a r g e l y  of m e t e o r i t i c  (69%) and 
super -meteor i t i c  (23%) composit ion.  When these  analyses  a r e  subdivided i n t o  
b recc ia ,  h o r n f e l s  and melted subgroups they do not p l o t  i n  d i f f e r e n t  composi- 
t i o n  f i e l d s ,  sugges t ing  t h a t  the  meta l  compositions have remained e s s e n t i a l l y  
unchanged dur ing t h e i r  incorpora t ion  i n  t h i s  f ine -g ra ined  s u i t e .  The meteor- 
i t i c  composit ion meta l  may be der ived from m e t e o r i t i c  metal  fragments incor -  
porated when t h e s e  a n o r t h o s i t  i c  rocks were formed and/or from a  l i q u i d  wi th  a  
h igh i n i t i a l  N i  Co r a t i o ,  e . g . ,  t he  primary lunar  c r u s t a l  melt con ta in ing  
metal  from condensate o r  bu i ld ing-b lock  p lane t i smals  . C r y s t a l l i z a t i o n  of 
metal  from such a  mel t  would produce super-meteor i t  i c  compositions . 

The f r e e  s t a n d i n g  meta l  ca tegory  has  a  d i s t r i b u t i o n  of  metal  composit ions 
s i m i l a r  t o  a  combination of b a s a l t i c  and a n o r t h o s i t  i c  me ta l .  It i s  t h e r e f o r e  
l i k e l y  t h a t  t h i s  meta l  was der ived mechanically from t h e s e  two source bedrocks. 
By c o n t r a s t  t h e  a g g l u t i n a t e s  have an unusual d i s t r i b u t i o n  of h igh Co, meteor- 
i t i c  and s u p e r - m e t e o r i t i c  p a r t i c l e s .  They lack a  b a s a l t i c  component and 
poss ib ly  were genera ted dur ing  impact even t s  d i r e c t l y  on the  Sculptured H i l l s  
rock.  

A composite 78501 s o i l  can be cons t ruc ted  by a  simple two component mix- 
ing  model involving the  metal  p a r t i c l e s  i n  b a s a l t  and a n o r t h o s i t  i c  rock f r a g -  
ments i n  t h e  measured r a t i o s  (45% b a s a l t  + 55% a n o r t h o s i t e ) .  A t h i r d  compo- 
nent  i n  t h e  form of  m e t e o r i t i c  me ta l  con t r ibu ted  from l o c a l  c r a t e r i n g  even t s  
would make a  complete agreement wi th  t h e  measured Co-Ni d i s t r i b u t i o n  and a l -  
low f o r  the  inc rease  i n  N i  con ten t  of  s o i l  78501 of approximately lOOppm over 
the  l o c a l  a n o r t h o s i t i c  rocks .  

A s i m i l a r  composite, but  with b a s a l t  i n  excess of a n o r t h o s i t e ,  might be 
proposed f o r  the  75081 s o i l .  However, t h e  aluminous component i s  l e s s  abun- 
dant i n  t h i s  s o i l  (5 )  than  i n  78501 and a n o r t h o s i t i c  fragments a r e  l e s s  than  
2%. I n  a d d i t i o n ,  the  m e t e o r i t i c  t o  super -meteor i t i c  r a t i o  i s  s o  much h igher  
i n  75081 than  i n  t h e  a n o r t h o s i t i c  ca tegory  t h a t  very  l i t t l e  of t h e  meta l  i n  
the  m e t e o r i t i c  range could be der ived from a n o r t h o s i t e .  The major N i  e n r i c h -  
ment i n  dark  mantle s o i l s  such a s  75081 must t h e r e f o r e  be due t o  a  l o c a l  
m e t e o r i t i c  source .  
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F i g .  l a  - 75081 F i g .  l b  - 78501 

F i g .  2a - 78501 B a s a l t  F i g .  2b - 78501 A n o r t h o s i t e  
A - Shocked b a s a l t  A - Shocked a n o r t h o s i t e  

- Luna 20 a n o r t h o s i t e  (2)  

F i g .  2c - 78501 A g g l u t i n a t e s  Fig.2d-78501 L i t t l e  o r  no a d h e r i n g  s i l i c a t e s  
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