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S o i l  samples 74220 and 74241 were c o l l e c t e d  on t h e  sou th  r i m  c r e s t  of 
Shorty Cra te r  l o c a t e d  near  t h e  edge of t h e  l i g h t  mantle d e p o s i t .  The orange 
s o i l  (74220) forms a band w i t h  sharp  boundaries between two gray s o i l s  (one 
of which i s  74241). A 1 / 2  cm t h i c k  s o i l  l a y e r  was repor ted  a s  mantl ing t h e  
sampling l o c a l i t y .  S o i l  sample 75081 was c o l l e c t e d  from t h e  r e g o l i t h  s u r f a c e  
on t h e  southwest r i m  of Camelot Crater loca ted  on t h e  mare p l a i n  and i s  
be l i eved  t o  r e p r e s e n t  a sample of t h e  dark mantle m a t e r i a l  [ I ] .  Objec t ives  
of t h i s  s tudy  were t o  examine t h e  d i f f e r e n c e s  i n  composition of mineral  f rag-  
ments from t h e  v a r i o u s  s o i l  samples i n  an a t tempt  t o  c h a r a c t e r i z e  t h e  n a t u r e  
of t h e  major rock types  c o n t r i b u t i n g  t o  t h e  makeup of t h e  s o i l s .  A n a l y t i c a l  
techniques  have been descr ibed i n  Taylor and Car te r  [ 2 ] .  

Comparative chemistry of i n d i v i d u a l  minera l  fragments from s o i l  sample 
75081 (Figs .  1-6) and t h e  minera log ica l  cons t i tuency  of rock fragments from 
Camelot Cra te r  [3 ,4 ,5 ,6 ]  i n f e r  t h a t  t h e  dark mantl ing m a t e r i a l  deposi ted on 
t h e  v a l l e y  f l o o r  merely c o n s i s t s  of comminuted mare b a s a l t  "subfloor" 
m a t e r i a l .  Ol iv ines  from dark mantle s o i l  75081 (Fig.  1 )  a r e  d i s t i n c t l y  
d i f f e r e n t  i n  Fo con ten t  from o l i v i n e s  of t h e  STA. 4 orange and g ray  s o i l s .  
Ol iv ines  from gray s o i l  74241, however, co inc ide  r a t h e r  c l o s e l y  i n  Fo content  
wi th  t h e  orange s o i l  (74220) o l i v i n e s  (Fig.  1 )  . Such a f e a t u r e  may be  caused 
by 1 )  mixing of s o i l  components, 2) a g e n e t i c  r e l a t i o n s h i p  o r  3) an i n t r o -  
duct ion of o l i v i n e  fragments from a s o i l  u n l i k e  e i t h e r  t h e  gray o r  orange 
s o i l s .  The f i r s t  exp lana t ion  i s  u n l i k e l y  because of 1 )  t h e  r e l a t i v e l y  un- 
gardened n a t u r e  of orange s o i l  74220, 2) t h e  broader range i n  Fo con ten t  of 
74220 o l i v i n e s ,  3) t h e  l ack  of orange g l a s s  a s s o c i a t e d  o l i v i n e s  i n  gray s o i l  
74241,and 4) s t u d i e s  of trapped gas  con ten t s  of t h e  orange and gray s o i l s  
[7 ]  which showed t h a t  orange s o i l  74220 i s  contaminated by m a t e r i a l  which i s  
no t  s i m i l a r  t o  gray s o i l  74241. The s i m i l a r i t y  of t h e  CaC! vs .  Fo con ten t  of 
f r e e  o l i v i n e s  from orange s o i l  74220 and gray s o i l  74241 (Fig.  2) and t h e  
d i f f e r e n t  range i n  F igure  2 of dark  mantle o l i v i n e s  from s o i l  75081 may re-  
q u i r e  a g e n e t i c  r e l a t i o n s h i p  between t h e  orange and g ray  s o i l  o l i v i n e s .  

, A l t e r n a t i v e l y ,  i f  o l i v i n e s  were in t roduced t o  t h e  orange and gray s o i l s  a t  
Shor ty  Cra te r  from a source  such a s  t h e  112 cm t h i c k  s o i l  l a y e r  over ly ing  t h e  
sampling a r e a ,  t h e  o l i v i n e  chemist ry  (Figs .  1 and 2) r e q u i r e s  t h e  e x o t i c  
component t o  be d i f f e r e n t  from t h e  mare-basal t ic  dark  mantle o l i v i n e s  sampled 
a t  Camelot Cra te r  and represen ted  h e r e  i n  s o i l  sample 75081. 

Most pyroxenes analyzed i n  s o i l s  74220, 74241, and 75081 a r e  s i m i l a r  
(Fig.  3) and g r e a t l y  resemble those  pyroxenes i n  mare b a s a l t  fragments from 
t h e  Camelot C r a t e r  a r e a  [3 ,6 ,8 ]  which a r e  r e p r e s e n t a t i v e  of t h e  subf loor  
b a s a l t s .  Dark mantle s o i l  (75081) pyroxenes were found t o  be  charac te r ized  
by a genera l ly  lower Ti-A1 enrichment (Fig.  4) than was observed i n  t h e  
pyroxene populat ions  of t h e  orange and gray s o i l s  a t  Shorty Cra te r .  The more 
Mg-rich p i g e o n i t e s  and t h e  orthopyroxenes i n  a l l  of t h e s e  s o i l s  (Fig.  3) a r e  
n o t  c h a r a c t e r i s t i c  of t h e  mare-type i l m e n i t e  b a s a l t s  and resemble c l o s e l y  
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pyroxenes of t h e  a n o r t h o s i t i c  gabbro group (ANT o r  r e c r y s t a l l i z e d  n o r i t i c  
b r e c c i a s )  of rock  f r agmen t s  [ 5 ]  which i s  t h e  dominant r o c k  t y p e  i n  samples 
r e p r e s e n t a t i v e  of  t h e  South  Massif  [5 ,9 ] .  

Most p l a g i o c l a s e  f r agmen t s  from d a r k  m a n t l e  s o i l  75081 have chemica l  
c h a r a c t e r i s t i c s  ana logous  t o  p l a g i o c l a s e  i n  i l m e n i t e  b a s a l t s  from Camelot 
Crater [ 4 , 6 ]  i n t e r p r e t e d  as s u b f l o o r  material. A major  m a r e - b a s a l t i c  compo- 
n e n t  is r e p r e s e n t e d  by p l a g i o c l a s e  f ragments  i n  d a r k  m a n t l e  s o i l  75081 (F ig .  
5 )  and complemented by o l i v i n e  and pyroxene chemis t ry  of  t h i s  s t u d y ,  adds  
s u p p o r t  t o  t h e  s u g g e s t i o n  t h a t  t h e  d a r k  man t l e  d e p o s i t  i s  mere ly  comminuted 
s u b f l o o r  b a s a l t i c  material.  The o range  and gray  s o i l s  from Shor ty  C r a t e r  
c o n t a i n  smaller r e l a t i v e  amounts o f  t h i s  m a r e  component as shown by t h e  l a r g -  
er components of Ca-rich p l a g i o c l a s e  (F ig .  5 ) .  Most p l a g i o c l a s e  from 75081 
is  c h a r a c t e r i z e d  by a h i g h  FeO c o n t e n t  (0.27 t o  0.69 wt .  2) and v a l u e s  of  
An r e l a t i v e  t o  p l a g i o c l a s e s  o f  t h e  a n o r t h o s i t i c  gabbro  group of  h igh-  

72-89'k 
h .  l a n  r o c  s w l c  r a r e l y  exceed 0 .35  wt .  % FeO and are g e n e r a l l y  more c a l c i c  

t h a n  AngO (Fig .  6 ) .  Orange (74220) and g r a y  (74241) s o i l s  from Shor ty  C r a t e r  
a r e  s e e n  t o  c o n t a i n  1 )  a major  component of  t h e  a n o r t h o s i t i c  gabbro group of  
h igh land  r o c k s ,  2)  a minor component of  t h e  d a r k  m a n t l e  component p r e v i o u s l y  
d e s c r i b e d ,  3)  a  KREEP-like component ( c h a r a c t e r i z e d  by An<90 and Fe0<0.3 
w t .  %), and 4) a component c h a r a c t e r i z e d  by p l a g i o c l a s e s  w i t h  h i g h e r  FeO con- 
t e n t s  (F ig .  6)  t h a n  t h o s e  i n  t h e  75081 (da rk  mant le )  p l a g i o c l a s e s .  T h i s  
f o u r t h  component may r e p r e s e n t  a  m a r e - b a s a l t i c  material t h a t  i s  of a s l i g h t l y  
d i f f e r e n t  b u l k  chemis t ry  t h a n  t h a t  r e p r e s e n t e d  by p l a g i o c l a s e s  from d a r k  
man t l e  s o i l  75081. T h i s  f o u r t h  component may r e f l e c t  1 )  t h e  b u l k  chemis t ry  
of t h e  mare-type g r a y  s o i l  (74241) a t  Shor ty  C r a t e r ,  o r  2) t h e  b u l k  chemis t ry  
of t h e  112 cm s o i l  l a y e r  cove r ing  t h e  sampling a r e a .  The former  i n t e r p r e -  
t a t i o n  s u p p o r t s  1) a g e n e t i c  r e l a t i o n s h i p  between m a r e - b a s a l t i c  f r agmen t s  i n  
t h e  orange  and g r a y  s o i l s  a t  Shor ty  Crater and 2) a  m a r e - b a s a l t i c  component 
i n  g r a y  s o i l  74241 u n l i k e  t h a t  of t h e  d a r k  man t l e  s o i l  (75081) from Camelot 
C r a t e r .  The la t te r  i n t e r p r e t a t i o n  s u p p o r t s  t h e  s u g g e s t i o n  of a  chemica l ly  
d i s t i n c t  l i t h o l o g i c a l  component a c t i n g  a s  a contaminant  i n  b o t h  t h e  orange  and 
g ray  s o i l s ;  a  contaminant  p o s s i b l y  induced a c c i d e n t a l l y  (du r ing  sampling) from 
t h e  112 cm s o i l  l a y e r  a t  Shor ty  Crater b u t  which was n o t  s p e c i f i c a l l y  sampled. 
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