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Orange g l a s s e s  s i m i l a r  t o  t h e  Apollo 17 orange s o i l  (74220) have been 
discovered a s  a  quenched, f r o t h y  c o a t i n g  on t h e  s u r f a c e s  of s o i l  b r e c c i a  
(70019) and gabbro (79155). The c r y s t a l  f i e l d  s p e c t r a  of t h e s e  coa t ings  a r e  
n e a r l y  i d e n t i c a l  wi th  those  measured on t h e  orange s o i l  suggest ing t h a t  t h e  
c o l o r  i s  caused by t h e  i n t e r a c t i o n  of t h e  absorpt ion of F e ( I I ) ,  T i ( I I I ) ,  and 
Ti(1V). The orange g l a s s  coa t ings  e x h i b i t  flow banding and a r e  f raugh t  w i t h  
bubbles and v e s i c l e s  g iv ing  evidence of a  gas phase. composit ional  v a r i a t i o n  
w i t h i n  t h e  bands has  apparen t ly  been caused by r e a c t i o n  wi th  t h e  s o i l  and 
rock t o  which it adheres.  F ine-gra in  s o i l  covers  t h e  o u t e r  s u r f a c e  of t h e  
g l a s s  and obscures i t s  co lo r .  

Chemical r e a c t i o n  of t h e  molten l i q u i d s  wi th  t h e  s o i l  and gabbro can be 
seen i n  t h e  remarkable quench t e x t u r e .  T h r e p r e v i o u s l y  unrepor ted r e a c t i o n s  
have occurred: 1. Reaction between s i l i c a t e  l i q u i d  and a r m a l c o l i t e  t o  form 
i i lvospinel  and i l m e n i t e  s e p a r a t e l y ;  2 .  Reaction between s i l i c a t e  l i q u i d  and 
r u t i l e  t o  form zones of a r m a l c o l i t e  and i l m e n i t e ;  3.  Armalcol i te  appears t o  
have formed by a  breakdown of i l m e n i t e  accompanied by t h e  product ion of 
m e t a l l i c  i r o n  and t h e  r e l e a s e  of oxygen. There i s  a  suggest ion t h a t  implanted - 
s o l a r  wind gases  played a  r o l e  i n  the  v o l a t i l e  phase. 

This study of orange g l a s s e s  sugges t s  t h a t  a  s p e c i a l  o r  unique process  
f o r  t h e  formation of g l a s s  spheres  i n  t h e  Apollo 17 s o i l s  i s  n o t  r equ i red .  
Prel iminary d a t a  imply t h a t  t h e  l i q u i d s  from which t h e  orange g l a s s e s  formed 
were abundant a t  the  Apollo 17 s i t e .  There i s  t e x t u r a l  evidence of shock- 
impact i n  70019 and 79155 but  t h i s  i s  no t  n e c e s s a r i l y  r e l a t e d  t o  t h e  o r i g i n  
of the  l i q u i d s .  

The s tudy of t h e  orange g l a s s  coa t ing  may provide d a t a  wi th  fa r - reach ing  
impl ica t ions  on t h e  chemical h i s t o r y  of t h e  lunar  r e g o l i t h :  A. Evidence of 
t h e  process  of formation of a  l i q u i d  unrepresen ta t ive  of any known lunar  rock 
type;  B. Quenched r e a c t i o n s  of molten l i q u i d  wi th  components of t h e  r e g o l i t h ;  
C. Or igin  and n a t u r e  of v o l a t i l e s ;  D. Charac te r iza t ion  of impact and mel t  
processes  i n  t h e  development of t h e  lunar  r e g o l i t h .  
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