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P o i k i l i t i c  b a s a l t  sample 62235, A KREEP b a s a l t ,  was s t u d i e d  
wi th  a  view toward determining t h e  o r i g i n  of  t h e  p o i k i l i t i c  
rocks re tu rned  by t h e  Apollo 16 mission.  The r e s u l t s  of  t h i s  
s t u d y  suppor t  t h e  conc lus ions  of  Simonds -- e t  a l .  [I7 t h a t  t h e  
p o i k i l i t i c  rocks a r e  c r y s t a l l i z e d  mel t s  c o n t a i n i n g  va ry ing ,  b u t  
minor,  p r o p o r t i o n s  of x e n o l i t h s  and xenocrys t s .  I n  62235, 
shocked and p a r t i a l l y  o r  t o t a l l y  annealed p l a g i o c l a s e  g r a i n s  
and aggregates  a r e  i n t e r p r e t e d  a s  xenocrys t s .  Some p l a g i o c l a s e -  
o l i v i n e  aggrega tes  showing ve ry ing  degrees  of  a s s i m i l a t i o n  by 
t h e  mel t  a r e  a l s o  thought  t o  be i n c l u s i o n s .  The r e s t  of  t h e  
minera l  assemblage r e s u l t s  from t h e  c r y s t a l l i z a t i o n  sequence 
which would be expected from a  mel t .  

The f i r s t  phases t o  form a r e  Fe-Ni g l o b u l e s ,  t h e  a n o r t h i t e  
c o r e s  (Ang8-96) of  t h e  l a r g e r  ( .  3-. 1 mm) p l a g i o c l a s e  g r a i n s ,  and 
one g r a i n  of  p ink  chromian p l e o n a s t e .  They a r e  each surrounded 
by a  r e a c t i o n  r i m  o f  l a t e r  c r y s t a l l i z i n g  phases ( b r o n z i t e  on 
some F e - ~ i  g l o b u l e s ,  p l a g i o c l a s e  on s p i n e l ,  bytownite  (An89) on 
a n o r t h i t e . )  Each o f  t h e  e a r l y  phases might a l s o  be i n t e r p r e t e d  
a s  p a r t  of  t h e  xenocrys t  assemblage b u t  t h e  euhedra l  shape of  
t h e  core  a n o r t h i t e ,  t h e  symmetrical outward zoning of  F e ,  Mg and 
A1 i n  t h e  s p i n e l ,  and t h e  evidence t h a t  Fe-Ni-P g lobu les  separ-  
a t e  a s  immiscible l i q u i d s  from KREEP mel t s  [ 2 ]  permit  t h e  i n t e r -  
p r e t a t i o n  t h a t  t h e s e  minera l s  formed from t h e  62235 mel t .  The 
presence of  chromian p l e o n a s t e  a t  o r  nea r  t h e  l i q u i d u s  i n  a  rock 
of  t h i s  composition would r e q u i r e  i n i t i a l  c r y s t a l l i z a t i o n  a t  
h igh  p r e s s u r e .  

Ol iv ine  ( F o ~ ~ - ~ ~ )  occurs  a s  aggregates  and s i n g l e  g r a i n s  
subsequent ly  rimmed by b r o n z i t e  and r a r e l y  a s  smal l  i n c l u s i o n s  
a t  t h e  margins of t h e  a n o r t h i t e  c o r e s  of  t h e  l a r g e  p l a g i o c l a s e  
g r a i n s .  The bytownite  (An86) forms equant  g r a i n s  .2--05 mrn i n  
d iameter  a s  w e l l  a s  r i m s  around t h e  a n o r t h i t e .  Both o l i v i n e  
and bytownite g r a i n s  c o n t a i n  round and e longa te  i n c l u s i o n s  of 
d e v i t r i f i e d  mel t  a  few microns i n  s i z e .  In  o l i v i n e ,  t h e  mel t  
i n c l u s i o n s  r e a c t e d  t o  produce a  pyroxene s i m i l a r  i n  composition 
t o  t h a t  which r i m s  t h e  o l i v i n e ,  and a  potassium-rich residuum 
( a t  l e a s t  7.1% K 2 0 ) ,  probably  a  mixture of f e l d s p a r  and g l a s s .  
The i n c l u s i o n s  i n  p l a g i o c l a s e  now c o n s i s t s  of  a  T i  phase 
( i l m e n i t e ? )  , a  P  phase ,  o l i v i n e ,  K-fe ldspar ,  and g l a s s .  This  
g l a s s  i s  h igh i n  S i 0 2  and low i n  ~ 1 2 0 3  ( l e s s  than  6%). The 
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compositions of t h e  i n c l u s i o n s  i n  both  p l a g i o c l a s e  and o l i v i n e  
sugges t  t h a t  they  a r e  t h e  remainders of entrapped samples of t h e  
KREEP r i c h  mel t  from which t h e  o t h e r  phases were growing.   he 
abrup t  change i n  p l a g i o c l a s e  composition and t h e  formation of 
o l i v i n e  and new p l a g i o c l a s e  g r a i n s  which c r y s t a l l i z e d  r a p i d l y  
enough t o  e n t r a p  m e l t  i n c l u s i o n s  a r e  i n t e r p r e t e d  a s  r e s u l t i n g  
from a  decrease  i n  p r e s s u r e  (magma rise) and a  consequent r e l e a s e  
of t h e  v o l a t i l e s  which formed t h e  numerous vugs i n  t h e  rock.  
S i m i l a r  zoning and m e l t  i n c l u s i o n s  i n  p l a g i o c l a s e  due t o  t h e  
p r e s s u r e  drop on e r u p t i o n  occur  i n  t e r r e s t r i a l  rocks al though t h e  
composi t ional  change i n  t h e  l a t t e r  i s  more extreme due t o  d i f f e r -  
ences i n  magma composition and v o l a t i l e  c o n t e n t .  

Continued c r y s t a l l i z a t i o n  involved r e a c t i o n  between t h e  
o l i v i n e  and t h e  mel t  t o  form b r o n z i t e  (En81Fsl6Wo3, A1203>2.5%). 
an i n c r e a s e  i n  t h e  calcium c o n t e n t  of  t h e  p l a g i o c l a s e  rimming 
both  t h e  e a r l i e r  g e n e r a t i o n s  of p l a g i o c l a s e  g r a i n s ,  and t h e  f o r -  
mation of new p l a g i o c l a s e  n u c l e i  ( a l l  Ang3). When t h e  b r o n z i t e  
reached t h e  composition En78Fs18W03, wi th  A1203 between 1.84 and 
1.64%, t h e  r a t e  of pyroxene growth slowed r e l a t i v e  t o  t h e  r a t e  
of p l a g i o c l a s e  n u c l e a t i o n ,  and t h e  pyroxene began t o  enc lose  t h e  
smal l  p l a g i o c l a s e  c r y s t a l s .  Beyond t h i s  s t a g e  a l l  pyroxene i s  
h i g h l y  p o i k i l i t i c .  A t  En72Fs23Wog t h e  b r o n z i t e  i s  joined by 
a u g i t e  (En49Fs15W036) a s  d i s c r e t e  g r a i n s  i n  t h e  groundmass and 
a s  - 0 1  mrn wide lamel lae  p a r a l l e l i n g  (100) of  t h e  b r o n z i t e .  Sub- 
sequen t ly  some of t h e  b r o n z i t e  continued along a  p a t h  of  increas-  
ing  Fe-Mg r a t i o  wi th  no change i n  Ca whereas o t h e r  g r a i n s  a r e  
rimmed by p i g e o n i t e .  The o p h i t i c  a u g i t e  and p i g e o n i t e  i n  t h e  
groundmass a r e  i d e n t i c a l  i n  composition t o  t h e  o u t e r  margins of 
t h e  c o a r s e r  g r a i n s .  The groundmass c o n s i s t s  predominantly of  
t i n y  p l a g i o c l a s e  l a t h s  a s s o c i a t e d  wi th  t h e  o p h i t i c  pyroxene 
g r a i n s ,  s u b o p h i t i c  i l m e n i t e  l a t h s ,  t i n y  pa tches  of a  h igh  K 
phase ,  probably K-feldspar  , and a  P minera l .  During t h e  f i n a l  
s t a g e  of c r y s t a l l i z a t i o n ,  n e a r  e q u i l i b r i u m  c o n d i t i o n s  must have 
obta ined a s  shown by t h e  o r i e n t e d  pyroxene overgrowths,  t h e  very 
l i m i t e d  zoning of t h e  pyroxenes,  and t h e  s i m i l a r i t y  of  composi- 
t i o n s  between t h e  r i m s  o f  c o a r s e  g r a i n s  and t h e  f i n e  groundmass. 

Microscopic examination of  s e c t i o n s  of  p o i k i h i t i c  rock 
samples 60315 and 65010, which a r e  descr ibed i n  t h e  Fourth Lunar 
Science Conference Proceedings ,  r e v e a l s  many of t h e  same fea-  
t u r e s  a s  62235. A l l  p o i k i l i t i c  rocks a r e  t h u s  i n t e r p r e t e d  a s  
p o s s i b l y  c r y s t a l l i z i n g  from a  magma e rup ted  from t h e  lunar  
i n t e r i o r .  This  i n t e r p r e t a t i o n  r e s t s  on t h e  d i scon t inuous  
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p l a g i o c l a s e  zoning p a t t e r n  seen i n  many of  t h e  p o i k i l i t i c  rocks 
desc r ibed  t o  d a t e  a s  w e l l  a s  i n  t h e  more obvious igneous- 
t e x t u r e d  rocks  14310 and 68415 [ 3 ]  , and on t h e  occurrence  of  
mel t  i n c l u s i o n s  i n  t h e  more s o d i c  p l a g i o c l a s e  and i n  t h e  o l i v i n e .  
The l a t t e r  a r e  thought  t o  be a  second genera t ion  of  minera l s  
c r y s t a l l i z e d  from t h e  mel t  r a t h e r  than  g r a i n s  formed dur ing  an 
i n i t i a l ,  r a p i d  quench. 
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