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INTRODUCTION. Spherules  of v o l c a n i c  f i r e  f o u n t a i n  g l a s s e s ,  t e r r e s t r i a l  
and e s p e c i a l l y  t h o s e  from t h e  moon, namely t h e  emerald green and t h e  b r i g h t  
orange g l a s s e s ,  have always kindled an  i n t e r e s t  i n  t h e  l u n a r  s c i e n c e  
community [ I ] .  However, no model i s  y e t  a v a i l a b l e  r e l a t i n g  t h e  mean s i z e  of 
g l a s s  s p h e r u l e s  and t h e  s t y l e  of e r u p t i o n ,  phys ica l  p r o p e r t i e s ,  and t h e  
composition of t h e  l a v a  foun ta in .  

A s  a  f i r s t  s t e p  i n  working towards such a  model, an analogy may be 
drawn from spray  format ion s t u d i e s  of c o a l - o i l  mixtures .  I n  a  r e c e n t  exper- 
iment v a r i o u s  c o a l - o i l  mix tu res ,  us ing  o i l s  of d i f f e r e n t  d e n s i t i e s  and 
v i s c o s i t i e s ,  were sprayed through an a i r  b l a s t  atomizing nozz le  [Z]. The 
r e s u l t s  show t h a t  t h e  p a r t i c l e  s i z e  of t h e  sp ray  depends, t o  a  l a r g e  e x t e n t ,  
on t h e  v i s c o s i t y  of t h e  o i l  and t h e  flow r a t e s . ,  The e m p i r i c a l  equat ion 
der ived f o r  t h e  mean diameter  of t h e  drops i s  of t h e  form: 

where, d  = mean diameter  of t h e  drops;  p = l i q u i d  d e n s i t y ;  cs = l i q u i d  s u r f a c e  
t ens ion ;  n  = l i q u i d  v i s c o s i t y ;  v = r e l a t i v e  a i r  v e l o c i t y ;  L = l i q u i d  mass 
f low r a t e ;  and, A = a i r  mass f low r a t e  121. I n  t h e  l a v a  f o u n t a l n  analog,  t h e  
l i q u i d  i s  obviously  a  s i l i c a t e  mel t  and t h e  a i r  i s  t h e  gas  phase i n  t h e  mel t .  

RATIONALE, We hypothesized t h a t  t h e  composit ions of s i l i c a t e  m e l t s ,  
t h e i r  gas  c o n t e n t s ,  f low r a t e s ,  e t c .  would be s u f f i c i e n t l y  d i f f e r e n t  f o r  f i r e  
foun ta in ing  episodes  d i s t i n c t l y  s e p a r a t e  i n  space and time. I f  so ,  t h e  mean 
s i z e  of f i r e  f o u n t a i n  s p h e r u l e s  should be d i f f e r e n t  i n  d i f f e r e n t  ep i sodes  of 
e rup t ion .  Given t h a t  f i v e  composi t ional  groups can be i d e n t i f i e d  even w i t h i n  
t h e  Apollo 1 5  green g l a s s e s  [3] ,  i t  i s  l i k e l y  t h a t  a  s ize-composi t ional  re-  
l a t i o n s h i p  e x i s t s  i n  a l l  t h e  s u i t e s  of vo lcan ic  f i r e  f o u n t a i n  g l a s s e s .  

RESULTS. We, t h e r e f o r e ,  undertook t o  analyze unbroken spheru les  i n  
s ieved s i z e  f r a c t i o n s  of two green g l a s s  s o i l s  (15301; 15401) and one orange 
g l a s s  s o i l  (74220) by e l e c t r o n  microprobe. Our r e s u l t s  ( see  f i g u r e s )  show 
t h a t  t h e r e  i s  no d i f f e r e n c e  i n  composi t ional  v a r i a t i o n  between s i z e  f r a c t i o n s  
i n  each s u i t e .  Within t h e  green g l a s s  s u i t e  t h e  composi t ional  v a r i a t i o n  in- 
d i c a t e s  a  two-f o l d  d i f f e r e n c e  i n  c a l c u l a t e d  v i s c o s i t i e s  a t  1 1 0 0 ~ ~ - - e n o u ~ h  t o  
a f f e c t  t h e  s i z e  d i s t r i b u t i o n  of t h e  d r o p l e t s  according t o  t h e  sp ray  equat ion.  
Yet no s ize-composi t ional  e f f e c t  i s  d i s c e r n i b l e .  

CONCLUSION. The ages  of t h e s e  g l a s s e s  a r e  a l s o  t i g h t l y  grouped, 3.3 
b.y. f o r  t h e  green g l a s s e s  [4] and 3.48 b.y. f o r  t h e  orange g l a s s e s  [5].  We 
conclude,  i n  t h e  l i g h t  of our d a t a ,  t h a t  each of t h e s e  two groups of f i r e  
f o u n t a i n  g l a s s e s  i s  a  product  of s i n g l e  s e t s  of e r u p t i o n s  i n  which t h e  
physico-chemical c o n d i t i o n s  remained more o r  l e s s  t h e  same. Such condi t ions  
may be i n d i c a t i v e  of primary magmas, Our r e s u l t s  thus  provide an i n d i r e c t  
suppor t  t o  t h e  p roposa l  of Delano and L i v i  [6] t h a t  only  a  ve ry  smal l  number 
of d i s t i n c t  primary magmas account f o r  a l l  t h e  v a r i e t i e s  of vo lcan ic  g l a s s e s  
on t h e  moon. 
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GREEN GLASS 
P l o t s  o f  Mg/SI vs. ~ g / ( ~ g + F e )  i n  
s e l e c t e d  s i z e  f r a c t i o n s  o f  g reen  
and o r a n g e  g l a s s e s  from t h e  moon. 
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