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The anomalous composition of lunar  plagioclases  (1) i s  not due t o  t he  
s e l e c t i v e  v o l a t i l i z a t i o n  of a l k a l i s  under vacuumo Separated t e r r e s t r i a l  
plagioclase heated f o r  one week a t  1000°C i n  vacuo t o r r )  showed no 
change i n  composition ( f i g  I ) .  The r e l a t i v e l y  high a l b i t e  content  and com- 
p l e t e  exposure of t h e  p lag ioc lase  sur face  t o  t h e  vacuum would be more favour- 
ab l e  t o  a k l a l i  v o l a t i l i z a t i o n  than i s  t h e  case  with lunar  p lag ioc lase ,  

F'henocryst and groundmass p lag ioc lases  i n  t e r r e s t r i a l  b a s a l t s  exh ib i t  
no anomalies i n  composition ( f i g  21, ( t he  plagioclase compositions a r e  i l l u s -  
t r a t e d  by t h e  same method a s  Wiell e t  a 1  (2) .  The composition of p lag ioc lases  
i n  most individual  lunar  rocks v a r i e s  from normal a t  95% anor th i t e  t o  ex t re -  
mly anomalous ( f i g  3 and 4) .  The ex ten t  of departure  from normality i s  direc-  
t l y  proport ional  t o  t h e  a l b i t e  conten t  of t he  plagioclase.  A l l  the  plagioc- 
l a s e s  i n  rocks 14310 have normal compositions i r r e spec t ive  of t h e i r  a l b i t e  
content  ( f i g  5) .  

The anomalous canposi t ion of t h e  lunar plagioclases  i s  not obviously 
co r r e l a t ed  with t he  cool ing r a t e ,  a s  def ined by t h e  t ex tu re s  of the  rocks (4)  
and i s  not e n t i r e l y  a disequi l ibr ium f e a t u r e  because i t  p e r s i s t s  unchanged 
( f i g s  3 ,  4 and 5 )  even i n  p lag ioc lase  t o t a l l y  r eequ i l i b r a t ed  i n  experiments 
and then rap id ly  quenched (although t o t a l  Fe + Mg does increase ( f i g  6 )  ). 

The dominant f a c t o r  which gives  rise t o  t he  anomalous composition of 
lunar  plagioclase appears t o  be t h e  composition of the l i q u i d  from which the 
plagioclase c r y s t a l l i z e d .  

The departure  from i d e a l  composition i s  g r e a t e s t  f o r  those plagioclase 
which have c r y s t a l l i z e d  from the  melts  poorest  i n  normative fe ldspar .  

I n  t he  case of Apollo 12 samples the  s i m i l a r i t y  of these l i qu ids  regard- 
l e s s  of whole rock chemistry has been i l l u s t r a t e d  (3)  and a s  shown i n  f i g  4 
t h e i r  plagioclases  show s imi la r  departures  from i d e a l i t y  f o r  s imi la r  a l b i t e  
contents  . 

A s  indicated i n  f i g  3 a s imi l a r  co r r e l a t i on  e x i s t s  f o r  t h e  Apollo 11 
samples where t h e  l i q u i d s  a r e  more t i tanium-rich than those of Apollo 12 (3) .  
The anomalous composition of the lunar  plagioclases  probably r e f l e c t s  t h  5+ 
s t r u c t u r a l  groups and hence t h e  a c t i v i t i e s  of the  i ons ,  i n  pa r t i cu l a r  A 1  , i n  
t he  co-exis t ing melt .  The inf luence of sodium and/or water may be c r i t i c a l  i n  
t h i s  respec t  and i t  i s  probable t h a t  t h e i r  higher concentrat ion i n  t e r r e s t r i a l  
m e l t s  i s  responsible  f o r  t h e  i d e a l  compositions of t e r r e s t r i a l  plagioclases .  
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F i g  1 . E f f e c t  of h e a t i n g  plagio- F i g  2 ,  T e r r e s t r i a l  p l a g i o c l a s e  compo- 
c l a s e  i n  vacuo on composit ion Q s i t i o n s  from * Reunion o Aden (5 )  and 
o r i g i n a l  a f t e r  h e a t i n g  a t  100O0C, V Hawaiian b a s a l t s  (161, ground- 
l o m 7  t o r r  f o r  one week. mass p l a g i o c l a s e  
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S t o r e y ,  W. c. e t  a 1  . 

FIG L 

F i g  3.  Apollo 11 p l a g i o c l a s e  compo- 
s i t i o n s  . 10017, U 10017 heated a t  
1 1 0 8 ~ C  f o r  17 hrs i n  Mo f o 2 5  -13, 
A 10045 ( 6 )  ( 7 ) , a  10022 (8 )  (91,  

00 @ 3 l i t h i c  f ragments  i n  10019 
(10) @ l i t h i c  fragment i n  10021 (10) .  

Osor FIG 5 / 

F i g  4 .  Apollo 12 p l a g i o c l a s e  com- 
p o s i t i o n s  0 12040, 0 12040 (11 ), 

12040 heated a t  1 1 4 9 ~ ~  f o r  5 h r s  
i n  Mo f o 2 r  -12.5, A 12018 (111, 

12051 (11 ), 12051, A 12020. 
The composit ions of p l a g i o c l a s e  i n  
12021(11~ ,12004(11~ ,12063(12)  and 
12039(13 a l s o  p l o t  w i t h i n  t h e  a r e a  
bounded by t h e  s o l i d  l i n e s  

FIG 6 . F i g  6. Fei-Mg 
conte::ts of 
o r i g i n a l  and 
exper imenta l  
p l a g i o c l a s e  
A 10017(or ig )  
A 10017(exp) 
( f o r  condi-  
t i o n s  s e e  f i g  
3 1 0  12040 
(orig). 12040 
( e x p ) ( f o r  con 
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f i g  4 1 0  14310 
(orig). 14310 

F i g  5. P l a g i o c l a s e  composit ions i n  
- 
A,.% 

(exp)(14)  (15) 
rock 14310@experimental  (14)  A 
exper imenta l  ( l 5 ) , 0  ,@ ,. , m  , a ,  
A, a n a l y s i s  publ ished i n  Proc 3rd  
Lunar S c i  Conf Vol 1 p 597, 136,  354, 223, 263 and 201 r e s p e c t i v e l y ;  
c=core ,  R = r i m ,  'g= g-ro&%sass. 
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