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commonly produces d i f f u s e  s t r e a k s  along a* (3)  which were n o t  
d e t e c t e d  i n  our  twinned p i g e o n i t e s ,  and because t h e  composition 
of our  sample is more i r o n - r i c h  than exper imenta l ly  produced 
proto-phases,  it is  u n l i k e l y  t h a t  t h e  twinning was produced by 
invers ion  from a  protopyroxene precursor .  Rather ,  t h e  twinning 
may i n d i c a t e  i n v e r s i o n  from an orthopyroxene a t  a  temperature 
n e a r  1150°C f o r  t h e  p i g e o n i t e  composition l i s t e d  above. (M. 
Ross, pe r sona l  communication). A s i m i l a r  conclus ion  was reached 
by Takeda and Ridley  (4)  f o r  twinned p i g e o n i t e s  from rock 14310. 

An untwinned p i g e o n i t e  c r y s t a l  w i t h  a  smal l  g l a s s  co re  
rimmed by (100) a u g i t e  c o n s t i t u t i n g  roughly 10% of t h e  c r y s t a l ' s  
d i f f r a c t i n g  volume was used t o  c o l l e c t  i n t e n s i t y  da ta .  P r e c i s e  
c e l l  parameters  of  t h e  p i g e o n i t e  a r e  5=9.698 ( 3 ) ,  b=8.895 ( 2 ) ,  
c=5.2459 ( 7 ) .  P =108=61(1) .  The f i n a l  weighted ~ = 0 . 0 5 2  u s i n g  - 
812 r e f l e c t i o n s .  Mean M ~ ( v I ) - 0  and M2 (VI1)-0 bond l e n g t h s  a r e  
2.082 and 2.341 1, r e s p e c t i v e l y .  Comparison of Si-02 bond 
l e n g t h s  i n d i c a t e d  t h a t  N 0.07 A 1  is  l o c a t e d  i n  t h e  SiB t e t r a -  
hedron. The c a t i o n  d i s t r i b u t i o n  is 0.829 (5)  Mg + 0.171 Fe i n  
M 1  and 0.411 Mg + 0.469 Fe + 0.12 Ca i n  M2 y i e l d i n g  a  KD=0.18. 
This  is one of t h e  h i g h e s t  KD v a l u e s  y e t  determined f o r  a  l u n a r  
p i g e o n i t e  i n d i c a t i n g  a  r e l a t i v e l y  h igh  degree  of d i s o r d e r  r e s u l t -  
ing  from r a p i d  cool ing .  The temperature a t  which t h e  ~ e / ~ g  
d i s t r i b u t i o n  of 15597 p i g e o n i t e s  e q u i l i b r a t e d  is roughly 
es t ima ted  t o  b e  1050°C u s i n g  t h e  p l o t  of  KD v e r s u s  T from 
Hafner e t  a l .  (5 ) .  

Peak d i f f u s e n e s s  measurements on a  4 - c i r c l e  d i f f r a c t o m e t e r  
showed t h a t  &+& (odd) r e f l e c t i o n s  a r e  more d i f f u s e  than  a d j a c e n t  
h+k (even) r e f l e c t i o n s .  The d i f f e r e n c e s  a r e  s i m i l a r  t o  those  - - 
determined f o r  a  t e r r e s t r i a l  p i g e o n i t e  from t h e  I s l e  of Mull (5)  
sugges t ing  smal l  domains on t h e  o r d e r  of s e v e r a l  hundred 
angstroms i n  diameter .  

Chemical and c r y s t a l l o g r a p h i c  evidence is i n d i c a t i v e  of  
r a p i d  c r y s t a l l i z a t i o n  and coo l ing  of 15597 p i g e o n i t e s  from an 
e rup ted  m e l t .  Cooling below ..I 1050°C was t o o  r a p i d  t o  a l low 
f u r t h e r  d i f f u s i o n  o f  Fe and Mg between o c t a h e d r a l  s i t e s .  I t  
is a l s o  probable  t h a t  subsequent  r e h e a t i n g  i f  any of 15597 
b a s a l t i c  v i t r o p h y r e  has  n o t  exceeded&500°C f o r  long d u r a t i o n s .  

REFERENCES 

(1) Weigand, P.W. and H o l l i s t e r ,  L.S. (1972) -- Geol. Soc. Amer. 
A b s t r a c t s  w i t h  Programs - 4 ,  702-703. 

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



15597 PIGEONITES 

Brown, G = E = ,  e t  a l .  

( 2 )  Sadanaga R,  okamura F. P. and Takeda H. (1969) Minera l .  
J o u r .  6 ,  110-130. -- 

( 3 )  Pap ike  J.J., Bence A . E . ,  Brown G.E., P r e w i t t  C.T. and Wu 
C - H e  (1971) E a r t h  P l a n e t .  S c i .  L e t t .  10, 307-315. 

( 4 )  Takeda H. and R i d l e y  W. I. (1972) Proc.  T h i r d  Lunar S c i .  
C o n f - ,  Suppl .  - 3 ,  Geochim. Cosmochim. Acta  1, 423-430. 

( 5 )  Hafner  S - S - ,  Virgo D. and Warburton D. (1971) - Proc.  
Second Lunar  S c i  Conf. - 1, 91-108. 

( 6 )  Brown G.E., P r e w i t t  C.T., Pap ike  J.J. and Sueno S -  (1972) 
J o u r .  Geophys. Res. 77, 5778-5789. 

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


