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Wr have i n v e s t i g a t e d  t h e  f o l l o w i n g  r e g o l i t h  samples:  
71501, 71502: from S t a t i o n  l a ,  n o r t h  f l a n k  of  S teno C r a t e r ;  d a r k  man t l e ,  
acco rd ing  t o  t h e  Apol lo  F i e l d  Geology I n v e s t i g a t i o n  Team. 
72441, 72442: from S t a t i o n  2,  South  Mass i f ;  on boundary between mass i f  
m a t e r i a l  and b r i g h t  mant le .  
74121, 74122: from LRV 6 ,  1.1 km n o r t h e a s t  of S t a t i o n  3 ;  b r i g h t  man t l e .  
75081, 75082: from S t a t i o n  5 ,  sou thwes t  r i m  of  Camelot C r a t e r ;  d a r k  man t l e .  
76501, 76502: from S t a t i o n  6 ,  North Mass i f ;  mass i f  m a t e r i a l .  
79511, 79512: from S t a t i o n  9 ,  sou thwes t  r i m  o f  Van Serg  C r a t e r ;  d a r k  mant le .  

The b u l k  composi t ions  and t h e  c a l c u l a t e d  norms f o r  t h e  -1 mm f i n e s  are g i v e n  
i n  Tab le  1. The c l a s s i f i c a t i o n  of  t h e  i n d i v i d u a l  f ragments  i n  t h e  1-2 m 
f i n e s  is  g iven  i n  Tab le  2; t h i s  c l a s s i f i c a t i o n  i s  based  on t h e  mic roscop ic  
examinat ion  of t h i n  s e c t i o n s  p repa red  from t h e s e  f ragments .  W e  have d i s -  
t i n g u i s h e d  two groups  of  b a s a l t s ,  one medium t o  coa r se -g ra ined ,  t h e  o t h e r  
f i ne -g ra ined  t o  a p h a n i t i c ,  t h e  a v e r a g e  g r a i n s i z e  o f  t h e  l a t t e r  be ing  less 
t h a n  0 . 1  mm; t h u s  a t  l e a s t  two d i f f e r e n t  b a s a l t s  a r e  p r e s e n t  a t  t h e  m a r e  
s i tes ,  w i t h  t h e  medium t o  coa r se -g ra ined  be ing  t h e  commoner. B r e c c i a s  
r a n g e  c o n s i d e r a b l y ,  from d a r k  brown t o  b l a c k  m a t r i x  t y p e s  i n  mare l o c a t i o n s  
t o  l i g h t  t o  d a r k  g r a y  m a t r i x  t y p e s  i n  mass i f  and b r i g h t  man t l e  a r e a s .  The 
" n o r i t e s "  and " a n o r t h o s i t e s "  i n  Tab le  2 a r e  p robab ly  a l l  r e c r y s t a l l i z e d  
b r e c c i a s .  The chemica l  a n a l y s e s  i n  Tab le  1 and t h e  p e r c e n t a g e s  of  rock  
t y p e s  i n  Tab le  2 c l e a r l y  d i s t i n g u i s h  t h r e e  d i s t i n c t i v e  r e g o l i t h s :  h i g h l a n d ,  
mare b a s a l t ,  and mare b r e c c i a ,  which may be t r e a t e d  as u n i t s .  

Our samples o f  h igh land  r e g o l i t h  came from t h e  North Massif  (76501-2), 
t h e  South Massif  (72441-2), and t h e  b r i g h t  man t l e  b e l i e v e d  t o  b e  ava lanche  
m a t e r i a l  from t h e  South Massif  (74121-2); t h e  s i m i l a r i t y  i n  chemical  compo- 
s i t i o n  and rock  t y p e s  between t h e  l a t t e r  two s t r o n g l y  s u p p o r t s  t h e  pos tu-  
l a t e  of  ava lanche  o r i g i n  of  t h e  b r i g h t  man t l e .  The chemica l  compos i t i ons  
a t  a l l  t h r e e  s i tes  a r e  v e r y  s imilar  and correspond t o  a n  o l i v i n e  n o r i t e ;  
t h e  r e l a t i v e l y  h i g h  K20 and P2O5 i n d i c a t e  t h e  p re sence  of a KREEP component. 
The c o a r s e  f i n e s  from t h e  South Massif and t h e  b r i g h t  man t l e  con ta ined  no 
b a s a l t  f ragments ,  whereas t h e  c o a r s e  f i n e s  from t h e  North Massif  con ta ined  
some 15%,  e v i d e n t l y  because  t h e  s i t e  of t h e  l a t t e r  ( S t a t i o n  6) i s  p r a c t i c a l -  
l y  on t h e  mare-highland margin,  whereas t h e  o t h e r  l o c a t i o n s  are f a r t h e r  re- 
moved from mare m a t e r i a l .  The m a t e r i a l  from S t a t i o n  6 (76501-2) i s  note-  
worthy f o r  i t s  c o n t e n t  of l a r g e  p l a g i o c l a s e  f ragments ,  which make up 17% of 
t h e  c o a r s e  f i n e s  a t  t h i s  s i te ;  t h i s  i n d i c a t e s  t h e  occu r rence  of  a coarse-  
g r a i n e d ,  perhaps  u n b r e c c i a t e d  a n o r t h o s i t i c  rock  i n  t h e  North Massif and i t s  
absence  from t h e  South Mass i f .  The p r e s e n c e  i n  76501 of a c o n c e n t r a t i o n  of 
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magnesium-rich o l i v i n e  (mean composition Fal2), i f  de r ived  from t h i s  rock,  
i n d i c a t e s  t h a t  i t  i s  a t r o c t o l i t e .  The h igher  percentage of a g g l u t i n a t e  
i n  74122 than i n  t h e  o t h e r  coarse  f i n e s  suggest  t h a t  t h e  b r i g h t  mantle may 
have been exposed t o  glass-forming impacts f o r  a r e l a t i v e l y  longer  per iod 
than t h e  r e g o l i t h  a t  o t h e r  sites. 

The mare b a s a l t  m a t e r i a l s  (71501-2 and 75081-2) a r e  very s i m i l a r  i n  
composition and a r e  probably r e p r e s e n t a t i v e  of t h e  dark mantle.  They 
c o n s i s t  of mare b a s a l t  and comminuted m a t e r i a l  der ived therefrom, wi th  
minor admixture (10-20%) of t h e  p lag ioc lase - r i ch  m a t e r i a l  der ived from t h e  
highlands .  The absence of f r e e  s i l i c a  and t h e  presence of minor o l i v i n e  
i n  t h e  norm i n d i c a t e  t h a t  t h e  mare b a s a l t s  a t  t h i s  s i t e  a r e  on average 
s l i g h t l y  undersa tu ra ted .  

The m a t e r i a l  from S t a t i o n  9 (Van Serg C r a t e r ) ,  al though mapped a s  dark 
mantle l i k e  t h e  preceding samples, i s  c l e a r l y  d i s t i n c t .  Our samples 
(79511-2) c o n t a i n  rcuch l e s s  b a s a l t  and much more b r e c c i a  than t h e  o t h e r  
mare samples. The composition i s  a l s o  d i s t i n c t i v e ,  being h igher  i n  A 1  0 

2 . 3  and lower i n  Ti02 and FeO than t h e  mare b a s a l t  s i t e s ;  t h i s  can be seen I n  
t h e  norm a s  h igher  a n o r t h i t e  and lower i l m e n i t e  con ten t s .  The composition 
i n d i c a t e s  a mixture  of subequal amounts of highland m a t e r i a l  and mare b a s a l t ;  
however, few fragments of h ighland rocks were found i n  t h e  coarse  f i n e s ,  and 
t h e  two m a t e r i a l s  have e v i d e n t l y  been thoroughly mixed wi th in  t h e  b r e c c i a s  
t h a t  appear t o  form t h e  bedrock a t  t h i s  s i t e .  How ex tens ive  t h i s  b recc ia  
is  cannot be decided from t h e  few samples from a s i n g l e  s i t e  t h a t  we have 
examined. It does sugges t ,  however, t h a t  i t  may be a d i s t i n c t  geo log ica l  
formation border ing t h e  North Massif and t h e  Sculptured h i l l s .  
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Tab le  1. Chemical a n a l y s e s  and norms of  Apol lo  17  f i n e s ;  
72441, 74121, 79511 ana lysed  by J. Nelen,  remainder from PET r e p o r t .  

S i02  
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S 
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Tab le  2. P e r c e n t a g e s  of  r o c k  t y p e s  i n  Apollo 17 1-2 mm f i n e s ;  
A = medium t o  coa r se -g ra ined  b a s a l t s ,  B = f ine -g ra ined  b a s a l t s ;  C = b r e c c i a s ;  

D = a g g l u t i n a t e s ;  E = n o r i t i c  rocks ;  F = a n o r t h o s i t i c  r o c k s ;  G = g l a s s ,  
excep t  f o r  76502, which a r e  p l a g i o c l a s e  f ragments  

A B C D E F G 

71502 52 10  1 3  20 1 - 4 ( g l a s s e s )  
7 244 2 - - 80 4 9 4  3 ( g l a s s e s )  
74122 - - 63 30 1 1 5 ( g l a s s e s )  
75082 70 7 1 0  7 4 -  2 ( g l a s s e s )  
76502 5 2 50 11 1 0  5 1 7 ( f e l d s p a r s )  
79512 5 10  66 7 - 2 10  ( g l a s s )  
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