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Nine pol ished t h i n - s e c t i o n s  have been s t u d i e d  p e t r o g r a p h i c a l l y  
and the  minera l  assemblages c h a r a c t e r i s e d  by e l e c t r o n  microprobe a n a l -  
y s i s .  The mare b a s a l t s  a r e  from t h e  LM-ALSEP s i t e  (70017,109; 70035, 
16;  70215,142), S t a t i o n  1 A  (71055,66),  S t a t i o n  4 (74275,83) and 
S t a t i o n  5 (75035,72).  Te r ra  samples from S t a t i o n  6 (76535,50) and 7 
(77017,69) of t h e  North Mass i f ,  and S t a t i o n  3 (73235,59) near  Lara 
c r a t e r .  

The t h r e e  t e r r a  samples a r e  c h a r a c t e r i s e d  by very c a l c i c  p lag io -  
c l a s e  (An95) i n  c o n t r a s t  t o  t h e  mare b a s a l t s  (An87-79). One i s  a p lu-  
t o n i c  fragment ( a l l i v a l i t e ) ,  one a t r o c t o l i t e - r i c h  b r e c c i a  enclosed by 
t i t a n i f  e rous  b a s a l t ,  and t h e  t h i r d  a complex b r e c c i a  wi th  r h y o l i t e  
f  ragnents  and a l l i v a l i t  e- type fragments.  The s i x  b a s a l t s  a r e  broadly  
comparable with t h e  Apollo 11 b a s a l t s  i n  t h e i r  t i t a n i f e r o u s  c h a r a c t e r  
and i n  t h e  remarkable uni formi ty  of t h e  A1:Ti r a t i o  of  2 : l  i n  a l l  b u t  
t h e  l a t e s t - s t a g e  pyroxenes. However, t h e  group can b e  sub-divided 
i n t o  two d i f f e r e n t  t y p e s  ( o l i v i n e  b a s a l t s  and f e r r o b a s a l t s )  wi th  
p o s s i b l y  a t h i r d  t r a n s i t i o n a l  type ,  based c h i e f l y  on o l i v i n e ,  pyroxene 
and oxide  amounts and composit ions.  
Ter ra  a l l i v a l i t e  (76535).  P l a g i o c l a s e  (56%) ,  o l i v i n e  (38%) and two 
pyroxenes (5%) make up t h i s  u l t r a b a s i c ,  coarse g ra ined  (av .  8mm) rock ,  
wi th  only t r a c e s  of Ni- i ron  and chrome-spinel.  The p l a g i o c l a s e  is  An95 
and con ta ins  abundant p lanar  "decora t ionsT1 of a  metal  phase. The 
o l i v i n e  i s  Fo87 and i t s  C r 2 0 3  i s  very low (0 .04-0 .12%).  The i r o n  con- 
t a i n s  22% N i  and 4% Co. Pyroxenes and chrome-spinel occur a s  a  r e a c t -  
i o n  symplec t i t e  a long o l i v i n e - p l a g i o c l a s e  boundar ies ,  where b a r s  of 
o l i v i n e  (5-10 a l t e r n a t e  w i t h  b a r s  of Opx + Cpx (5-10 or chrcnne- PI P s p i n e l  (lr;). The Opx i s  magnesian b r o n z i t e  (Wo2 En87 s l l )  and t h e  
Cpx i s  d i o p s i d i c  a u g i t e  (Wo46 En50 F s 4 ) .  Both have r e l a t i v e l y  low A l ,  
T i  and C r  but  show an equi l ibr ium-type  d i s t r i b u t i o n  between the  two 
phases.  The s p i n e l  i s  extremely r i c h  i n  C r  and A 1  b u t  v a r i a b l e  f r a n  
g r a i n  t o  g r a i n  ( e . g .  A1203 from 1 4 . 7  t o  19 .2  w t  % ) .  Ti02 i s  remark- 
a b l y  low (41%). The rock  i s  t y p i c a l  of the  ANT s u i t e  i n  be ing r i c h  i n  
Mg and poor i n  C r .  I n  i t s  low T i  content  i t  r e p r e s e n t s  t h e  oppos i t e  
extreme f r m  t h e  Apollo 17-type mare b a s a l t s .  O l i v i n e  banding and sym- 
p l e c t i t e  in tergrowth sugges t  some deformation and r e c r y s t a l l i s a t i o n .  
T r o c t o l i t i c  b r e c c i a  (77017) .  An oval  fragment (1 x l%cm s e c t i o n )  of  
f e l d s p a t h i c  b r e c c i a  con ta ins  patches of t r o c t o l i t e ,  and t h e  whole i s  
rimmed by a s k i n  of  t i t a n i f e r o u s  b a s a l t .  The t r o c t o l i t e  con ta ins  
c a l c i c  p l a g i o c l a s e  (An95) b u t  t h e  o l i v i n e  i s  not  very magnesian (Fo61) .  
The b r e c c i a  ma t r ix  con ta ins  t h e  same o l i v i n e  and p l a g i o c l a s e  composit- 
i o n s ,  and fragments of p i g e o n i t e  (Fs30) .  The m a t e r i a l  i s  not t h e r e f o r e  
comparable with t h e  a l l i v a l i t e .  The fragment must have been t r anspor -  
t e d  i n  a  young mare b a s a l t  flow. The o l i v i n e  b a s a l t  r i n d  con ta ins  
a u g i t e  r i c h  i n  A 1  and T i ,  very s i m i l a r  t o  t h e  l o c a l  Type I ( s e e  below). 
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Thin ve ins  of  yel low g l a s s  pervade t h e  b r e c c i a  and a r e  a l s o  of t i t a n -  
i f e r o u s  o l i v i n e  b a s a l t ,  sugges t ing  r a p i d  c h i l l i n g  of t h e  l a v a  a g a i n s t  
t h e  x e n o l i t h .  
Polyqenet ic  microbreccia  (73235).  Contains fragments of  c a l c i c  p lag-  
i o c l a s e  (An94) and zoned magnesian o l i v i n e  (Fo87-81) with low C r 2 0 3 ,  
i n d i c a t i n g  a  source  r e l a t e d  t o  t h e  a l l i v a l i t e .  Also  b r o n z i t e  (no  Cpx),  
pa tches  of p o t a s s i c  r h y o l i t e  ( S i 0 2  74%, K20 10.2%, Na20 0 . 4 % ) ,  and 
purp le  chromian p leonas te .  Gra ins  o f  chrome-alumina s p i n e l  show t h e  
unusual  composition of t h o s e  i n  t h e  a l l i v a l i t e ,  suppor t ing  a  r e l a t e d  
source.  
Mare b a s a l t s  I .  Two b a s a l t s  (70215 and 74275) resemble t h e  r i n d  t o  t h e  
b r e c c i a  (77017) i n  be ing s t r o n g l y  t i t a n i f e r o u s .  They a r e  o l i v i n e  
b a s a l t s ,  w i t h  d i s t i n c t  and o f t e n  s k e l e t a l  phenocrys ts  of a  f a i r l y  mag- 
nes ian  o l i v i n e  (zoned,  Fo80-69). Modally they a r e  r i c h e r  i n  opaque 
oxides  t h e n  the  o t h e r  b a s a l t s  (31-37%) and poorer  i n  p l a g i o c l a s e  (6-  
19%) ,  whi le  they l a c k  f r e e  s i l i c a  and con ta in  t h e  most o l i v i n e  (9-14%) 
The t e x t u r e  is ve ry  f i n e - g r a i n e d ,  being dominated by a c i c u l a r  l a t h s  of 
i l m e n i t e .  Sample 70215 i s  s t r o n g l y  quenched and heterogeneous,  wi th  
da rk  patches  o f  v a r i o l i t i c ,  fe ldspar-poor  a r e a s .  T i e  p l a g i o c l a s e  i s  
An83-85. Armalco l i t e  and i n t e r m e d i a t e  chromian u lvosp ine l  a r e  common 
t o  a l l  t h e  Apollo 1 7  b a s a l t s  examined, and exsolved r u t i l e  i n  t h e  low- 
magnesium i l m e n i t e s .  The pyroxenes a r e  unique t o  t h e  Type I b a s a l t s .  
They a r e  a l l  p u r p l i s h  c a l c i c  a u g i t e s  ( c a .  Wo45 En38 Fs17) with h igh 
con ten t s  o f  Ti02 ( t o  6 .8%),  A 1 2 0 3  ( t o  8.3%) and Cr203 ( t o  0 .8%).  Even 
s o ,  they r e t a i n  t h e  A1:Ti r a t i o  of  2:1 c h a r a c t e r i s t i c  of Apollo 17  and 
Apollo 11 pyroxenes. 
Mare b a s a l t s  11. A tendency( shown by Type 111) i s  c h a r a c t e r i s e d  p a r t -  
i c u l a r l y  by sample 75035, which i s  a  w f e r r o b a s a l t "  and an extreme case. 
I t  con ta ins  no o l i v i n e ,  t h e  most c r i s t o b a l i t e  (6%) and t h e  most p lag-  
i o c l a s e  (33%) of  t h e  b a s a l t s .  Also  abundant t r a n q u i l l i t y i t e ,  i l m e n i t e  
w i t h  low Mg/blg+Fe ( 0 . 5  t o  5 . 3 ) ,  and u lv6sp ine l  wi th  l i t t l e  C r .  The 
pyroxenes show t h e  con t inuous - se r i e s  f e a t u r e  sha red  with Apollo 11, 
from s u b c a l c i c  a u g i t e  ( c a .  Wo30 En45 Fs25) t o  p y r o x f e r r o i t e  (Wo16 En3 
Fs81) .  They con ta in  only  moderate A1,Ti and C r ,  wi th  A1:Ti from 2: 1 t o  
1:l i n  the  p y r o x f e r r o i t e s  ( s u g g e s t i v e  of  t r i v a l e n t  t i t a n i u m ) .  
Mare b a s a l t s  111. T h i s  t h i r d  type  shows a f f i n i t i e s  wi th  both I and 11, 
and may be an i n t e r m e d i a t e  s t a g e  e i t h e r  i n  a  c r y s t a l  f r a c t i o n a t i o n  o r  
a  p a r t i a l  mel t ing  sequence. Samples a r e  70017, 70035 and 71055. They 
con ta in  much less o l i v i n e  ( I%), less opaques ( 23%), more p l a g i o c l a s e  
(25%) ,  and some c r i s t o b a l i t e  (1 .5%)  compared with Type I ,  and d i f f e r  
from Type I1 i n  the  same c o n s t i t u e n t s  conversely.  The o l i v i n e s  a r e  
l e s s  magnesian (Fo71-58) than i n  Type I ,  whereas i n  Type 11, o l i v i n e  
i s  absent .  The i r o n s  a r e  v i r t u a l l y  Ni - f ree  (Type I i r o n s  con ta in  1% 
N i ) .  T r a n q u i l l i t y i t e ,  b a d d e l e y i t e ,  Zr -a rmalco l i t e ,  a r m a l c o l i t e ,  
i l m e n i t e ,  t r o i l i t e  and r u t i l e  a r e  p r e s e n t ,  i n  common wi th  Type I1 i n  
p a r t i c u l a r  . Sample 70035 shows most a f f i n i t y  vkth Type 11, having 
u lvgsp ine l  r i m s  t o  chromian u lv8sp ine l  co res ,  and pyroxfe r ro i t e - type  
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r i m s  t o  t h e  pyroxenes. The probable l l l i n k "  f e a t u r e  of Type I11 i s  
shown e s p e c i a l l y  by t h e  pyroxenes. The cores  a r e  of c a l c i c  a u g i t e  
(4 .3% A 1 2 0 3 ,  3.5%Ti02) and they zone i n  a  complex manner t o  e i t h e r  
s u b c a l c i c  f e r r o a u g i t e  o r  t o  p igeon i t e .  P igeon i t e s  a r e  unique t o  Type 
111. A p re l iminary  look a t  71055 (work i n  p rogress )  i n d i c a t e s  c r y s t a l -  
l i z a t i o n  of extreme Type I pyroxene cores  (6Y&1203, 5%TiO2) be fo re  
p l a g i o c l a s e  and i l m e n i t e  began t o  c r y s t a l l i z e .  
B a s a l t  r e l a t i o n s .  There appears  t o  b e  a  sequence, Types I--)III-)II, 
r e l a t e d  t o  dec reas ing  m e l t  t empera tures .  Ea r ly  phases i n  t h e  sequence 
a r e  Al-Ti- r ich  a u g i t e ,  magnesian o l i v i n e  and a r m a l c o l i t e .  P igeon i t e ,  
i l m e n i t e  and p l a g i o c l a s e  fo l low and a r e  succeeded by fer ropyroxene,  
~ l v % ~ i n e l  and c r i s t o b a l i t e .  The a l l i v a l i t e s  f r m  t h e  t e r r a e  a r e ,  i n  
s h a r p  c o n t r a s t ,  g r e a t l y  dep le ted  i n  T i  and C r ,  and g r e a t l y  en r i ched  
i n  Mg ( o l i v i n e  and pyroxene),  Ca ( p l a g i o c l a s e )  and N i  ( i r o n ) .  

NOTE: 9 SECTIONS RECEIVED FRCM 34 ALLOCATED. THE CONFERENCE PAPER 

MAY THEREFORE DIFFER I N  EMPHASIS FRCM THIS ABSTRACT! 
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