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Abundances of  twenty e l emen t s  have been de termined by I N A A  i n  g l a s s  and 
b r e c c i a  f r a c t i o n s  s e p a r a t e d  from g la s s -coa ted  b r e c c i a  c h i p s  15465,15 and 16 .  
Each subsample was crushed i n  a n  a g a t e  m o r t a r  and samples of  b r e c c i a  and 
g l a s s  were hand-picked under  a  microscope .  The g l a s s  f r agmen t s  ranged from 
d a r k  g r e e n  t o  b l a c k  i n  c o l o r .  R e p r e s e n t a t i v e  s p l i t s  of  app rox ima te ly  1 0  mg 
each  were used f o r  t h e  a n a l y s e s .  The b r e c c i a  and s p l i t  1 of t h e  g l a s s  from 
c h i p  15465,16 were ana lyzed  i n  one exper iment ,  w h i l e  s p l i t  2 o f  15465,16 
g l a s s  and bo th  t h e  b r e c c i a  and g l a s s  s p l i t s  o f  c h i p  15465,15 were p rocessed  
i n  a second experiment  w i t h  a d i f f e r e n t  set o f  W - 1  and BCR-1 s t a n d a r d  r o c k s  
f o r  comparison s t a n d a r d s .  Data f o r  a l l  s p l i t s  of rock  15465 are p r e s e n t e d  
i n  Tab le  1. Est imated  a n a l y t i c a l  e r r o r  l i m i t s  a r e :  Fe,  Na, Mn, Co, and 
Sc = 1 - 5%; A l ,  Mg, Ca, T i ,  C r ,  Eu, H f ,  La, Lu, Sm, Th, V ,  and Yb = 6 - 10%;  
Ba and K = 11 - 15%. 

Our d a t a  i n d i c a t e  t h a t  t h e  composi t ion  of  t h e  g l a s s - c o a t i n g  and t h e  b u l k  
b r e c c i a  a r e  ex t remely  similar f o r  b o t h  subsamples of 15465. Our p r e v i o u s l y  
pub l i shed  p r e l i m i n a r y  d a t a  (1)  f o r  o n l y  one s p l i t  of  b r e c c i a  and g l a s s  from 
15465 l e d  us  t o  t h e  o p p o s i t e  c o n c l u s i o n ,  based  on i n c o r r e c t  p r e l i m i n a r y  d a t a  
f o r  C r  and Ca. The s i m i l a r i t y  of  t h e  g l a s s - c o a t i n g  and t h e  b u l k  b r e c c i a  h a s  
a l s o  been i n d i c a t e d  by oxygen i s o t o p e  s t u d i e s  ( 2 ) .  Gold (3)  h a s  sugges t ed  
g l a z i n g  o f  l u n a r  s u r f a c e  r o c k s  by r a d i a t i v e  s o l a r  h e a t i n g .  While t h i s  mech- 
anism would e x p l a i n  t h e  remarkable  s i m i l a r i t y  o f  composi t ions  f o r  t h e  b u l k  
b r e c c i a  and t h e  g l a s s - c o a t i n g ,  t h e  l a r g e  amount of  g l a s s  p r e s e n t  and i t s  
p e n e t r a t i o n  i n t o  b r e c c i a  f r a c t u r e s  even  s m a l l e r  t han  0 . 1  rum s u g g e s t  t h e  g l a s s  
had i ts  o r i g i n  a s  a v e r y  f l u i d  impact  m e l t  d e r i v e d  from s o u r c e  m a t e r i a l  
ex t remely  s i m i l a r  t o  t h e  b r e c c i a  i t  invaded.  

The g l a s s  from 15465 i s  compared i n  Tab le  1 w i t h  ou r  I N A A  d a t a  f o r  
emerald g r e e n  g l a s s  s p h e r e s  e x t r a c t e d  from t y p i c a l  Apollo 1 5  s o i l  15301. The 
major element  d a t a  we o b t a i n e d  f o r  t h e  15301 g l a s s  s p h e r e s  a r e  i n  good ag ree -  
ment w i t h  o t h e r  p u b l i s h e d  d a t a  on t h e  same material (4 )  and a l s o  w i t h  mean 
composi t ions  r e p o r t e d  by Reid e t  a l .  (5) f o r  g r e e n  g l a s s e s  from t h r e e  Apol lo  -- 
1 5  s o i l s .  The e l e m e n t a l  a b u n d a n c e ~  we r e p o r t  f o r  t h e  g l a s s - c o a t i n g  o f  15465 
do n o t  c l o s e l y  match e i t h e r  o f  t h e  two compos i t i ona l  groups of  Apol lo  1 5  
g l a s s e s  r e p o r t e d  by Delano (6 ) .  However, w i t h  t h e  e x c e p t i o n  of  K t h e  15465 
c o a t i n g  i s  c l o s e s t  t o  t h e  h i g h  K group o f  g l a s s e s  and i s  q u i t e  d i f f e r e n t  from 
t h e  u l t r a m a f i c  group of  g l a s s e s ,  a s  r e p r e s e n t e d  by o u r  a n a l y s e s  o f  t h e  g r e e n  
g l a s s  s p h e r e s  from 15301. The u l t r a m a f i c  g reen  g l a s s  s p h e r e s  have  been p o s t -  
u l a t e d  t o  have  a n  o r i g i n  by l a v a  f o u n t a i n i n g  ( 7 )  and a r e  c l e a r l y  n o t  d e r i v e d  
from t h e  same s o u r c e  m a t e r i a l  a s  t h e  c o a t i n g  on b r e c c i a  15465. 
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Table 1. Elemental abundances i n  g l a s s  and b r e c c i a  f r a c t i o n s  of g lass-coated b r e c c i a  15465 
and green g l a s s  spheres  from s o i l  15301. 

15465,16 15465,16 15465,15 15465,15 15301,87 
Element Breccia Glass coa t ing  Breccia  Glass coa t ing  Green g l a s s  
( S p l i t s )  (1) (2) (1) (2) (3) spheres  

Fe (%) 7.8 8.9 8.9 9 .1  9.2 - - 16.5 e 
e, 

A 1  7.96 9.44 - 8.4 8.0 7.9 8.4 4.0 z E 
Mg - - - 6.31 6.12 6.05 6.72 9.34 1 

C a 7.4 7.4 - 8.3 7.26 7.36 8.24 5.6 
P g 
" e, 

T i  0.73 0.67 - 0.59 0.67 0.68 0.84 0.32 
- - 3 g 

Na 0.428 0.36 0.36 0.346 0.328 0.119 
K - - 0.21 0.17 0.16 - - 0.03 P" 2 
C r 0.17 0.20 0.23 0.22 0.23 - - - .4 $ 
Mn 0.132 0.120 - 0.126 0.130 0.123 0.132 0.206 

1 
u 
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