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Thin s e c t i o n s  of (2-4 nun) s o i l  fragments from n ine  sampling s t a t i o n s  
(1, 2 ,  2a, 3, 4, 5 ,  6,  8,  9 )  show t h a t  t h e s e  fragment populat ions  con ta in  a t  
l e a s t  t h r e e  d i s t i n c t  b a s a l t  types  (1): Type 1--Apollo 11 i n t e r s e r t a l  i l m e n i t e  
b a s a l t s  ( l a r g e  rock equ iva len t  75055); Type 2--olivine p o r p h y r i t i c  i l m e n i t e  
b a s a l t s  ( l a r g e  rock equ iva len t  70215); Type 3--plagioclase p o i k i l i t i c  i l m e n i t e  
b a s a l t  ( l a r g e  rock equ iva len t  70035). Type 1 b a s a l t s  a r e  v i r t u a l l y  i d e n t i c a l  
chemically t o  t h e  Apollo 11 low-K b a s a l t s .  Type 2 and Type 3  b a s a l t s ,  a l -  
though t e x t u r a l l y  d i s t i n c t ,  have e s s e n t i a l l y  i d e n t i c a l  chemist ry  ( 2 )  and could 
r e p r e s e n t  d i f f e r e n t  coo l ing  h i s t o r i e s  i n  t h e  same b a s a l t  f low. F igure  1 and 
Table 1 i l l u s t r a t e  t h e  i n t e r s t a t i o n  d i s t r i b u t i o n  of t h e s e  b a s a l t s .  The h e i g h t  
of t h e  bar  i n d i c a t e s  t h e  t o t a l  fragment populat ion a t  each s t a t i o n  (% 30 f r a g -  
ments) and t h e  d i f f e r e n t  p a t t e r n s  i n d i c a t e  t h e  fol lowing from t o p  t o  bottom: 
s o l i d  = non-basalt  f ragments ,  s t i p l e d  p a t t e r n  = Type 1 b a s a l t s ,  l i g h t  colored 
p a t t e r n  = Type 2 b a s a l t s ,  h o r i z o n t a l l y  r u l e d  p a t t e r n  = Type 3  b a s a l t s .  Type 2 
b a s a l t s ,  which show a  complete t e x t u r a l  spectrum from o l i v i n e  v i t rophyres  t o  
medium-grained i n t e r s e r t a l ,  a r e  most abundant a t  S t a t i o n  4  (Shorty) and 8 
(base  of Sculptured H i l l s )  and appear t o  r e p r e s e n t  a  near-surface  component of 
t h e  subf loor  b a s a l t s .  Type 3  b a s a l t s  a r e  most abundant a t  S t a t i o n  5 (Camelot 
C r a t e r )  and decrease  i n  abundance wi th  d i s t a n c e  from Camelot. This type ap- 
pears  t o  be from t h e  deeper l e v e l s  of t h e  subf loor  b a s a l t s .  ~ p p a r e n t l y  Type 1 
b a s a l t s  a r e  a  r e l a t i v e l y  minor component of t h e  b a s a l t  s u i t e  a t  Apollo 17 ( 3 ) .  
A schematic c r o s s  s e c t i o n  a c r o s s  t h e  v a l l e y  of Taurus-Littrow i l l u s t r a t i n g  
t h i s  i n t e r p r e t a t i o n  i s  given i n  F i g .  2. 
Petrography 

Type 1 b a s a l t s  a r e  c h a r a c t e r i z e d  by abundant subca lc ic  t i t a n a u g i t e ,  Fe-Ti 
oxides  and p l a g i o c l a s e .  I n t e r s t i t i a l  g l a s s  i s  p r e s e n t  i n  moderate amounts and 
o l i v i n e  i s  r a r e .  Pyroxene composit ions fol low t h e  Apollo 11 t rend  t o  pyrox- 
f e r r o i t e  ( r i g h t  arrow F i g .  3 ) .  The Ti/A1 r a t i o s  i n  t h e  pyroxenes (Fig .  4,  
lower T i  and A 1  concen t ra t ions )  i n d i c a t e  t h a t  T i  and A 1  a r e  p resen t  i n  t h e  
component R ~ + T ~ A ~ ~ o ~ ,  suggest ing t h a t  p l a g i o c l a s e  and pyroxene c o p r e c i p i t a t e d .  

Type 2  b a s a l t s  a r e  c h a r a c t e r i z e d  by a d i s t i n c t i v e  e p i t a x i a l  r e l a t i o n s h i p  
of a u g i t e  on o l i v i n e .  Textures range from s k e l e t a l  e longa te  o l i v i n e  pheno- 
c r y s t s  wi th  ve ry  t h i n  a u g i t e  overgrowths s e t  i n  a  v i t r o p h y r i c  groundmass t o  
subequant o l i v i n e s  w i t h  very t h i c k  a u g i t e  overgrowths s e t  i n  a  medium-grained 
groundmass having an  i n t e r s e r t a l  t e x t u r e .  Microprobe ana lyses  of t h e  pyrox- 
enes and o l i v i n e s  from t h e  extremes of t h i s  group a r e  remarkably s i m i l a r .  The 
o l i v i n e s  a r e  s l i g h t l y  zoned wi th  r e s p e c t  t o  Fe/Mg ( F O ~ ~ - F O ~ ~ )  whereas t h e  py- 
roxenes a r e  uniform i n  Fe/Mg (Fig .  3, enclosed a r e a ) .  These pyroxenes have 
very high Ca and T i  c o n t e n t s  (CaO % 20%; Ti02 % 9 % )  and a r e  thus  d i s t i n c t  from 
most pyroxenes repor ted  from t h e  Apollo b a s a l t s .  The ~ i / ~ 1  r a t i o s  range from 

1 / 2  t o  1/4 (Fig .  4 )  r e f l e c t i n g  t h e  presence of oc tahedra l  aluminum (F ig .  5 ) .  
This i s  i n t e r p r e t e d  t o  mean t h a t  p l a g i o c l a s e  commenced c r y s t a l l i z i n g  a f t e r  py- 
roxene, a s  a l s o  i n d i c a t e d  by t h e  t e x t u r e s  of t h e s e  rocks .  Armalcol i tes  man- 
t l e d  by i l m e n i t e  a r e  extremely common. A microprobe scan a c r o s s  one such 
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g r a i n  (F ig .  6 )  shows: an  Fe/Mg r a t i o  of  1:l a t  t h e  c o r e  of t h e  a r m a l c o l i t e ,  
an i n c r e a s e  i n  t h i s  r a t i o  j u s t  b e f o r e  t h e  incoming of i l m e n i t e ,  and a  h i g h e r  
A l / C r  r a t i o  i n  t h e  a r m a l c o l i t e  than  i n  t h e  mant l ing i l m e n i t e .  We t e n t a t i v e l y  
i n t e r p r e t  t h a t  t h e  magnesium d e p l e t i o n  near  t h e  edges of t h e  a r m a l c o l i t e  was 
caused by t h e  incoming of o l i v i n e  and served t o  d e s t a b i l i z e  a r m a l c o l i t e  r e l a -  
t i v e  t o  i l m e n i t e .  

Type 3 b a s a l t s  a r e  c h a r a c t e r i z e d  by p o i k i l i t i c  c a l c i c  p l a g i o c l a s e  enc los -  
i n g  euhedra l  g r a i n s  of o l i v i n e ,  a u g i t e  and p igeon i t e .  Composite pyroxene 
phenocrysts  c o n t a i n  a u g i t e  c o r e s  and discont inuous  r ims of p i g e o n i t e  o r  some- 
t imes  t h e  r e v e r s e .  Pronounced s e c t o r a l  composi t ional  c o n t r o l  i s  observed.  A 
l a r g e  percentage of  t h e s e  phenocrysts  show only  very  l i t t l e  i r o n  enrichment 
and t h e  t r e n d  is  p r i m a r i l y  one of dec reas ing  calcium c o n t e n t  (Fig .  3, l e f t  
a r r o w ) .  I t  i s  on ly  i n  t h e  l a s t  few percen t  of pyroxene growth t h a t  extreme 
i r o n  enrichment i s  observed.  Th i s  appears  t o  be due t o  t h e  very  high Ti02 
c o n t e n t  [ %  13% Ti02,  ( 2 ) ]  of t h i s  b a s a l t  type .  I r o n  apparen t ly  was p re fe ren-  
t i a l l y  incorpora ted  i n  t h e  Fe-Ti oxides  which c o p r e c i p i t a t e d  wi th  t h e  pyrox- 
enes.  
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