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D e t a i l e d  a n a l y s e s  of impact  g l a s s e s  from t h e  Lonar M e t e o r i t e  C r a t e r  have  
confirmed some p r e l i m i n a r y  c o n c l u s i o n s  ( 1 ) .  More t h a n  90% of  t h e s e  g l a s s e s ,  
bombs ("Flgdle")  and f r agmen t s ,  c l o s e l y  r e p r e s e n t  t h e  ave rage  of  t h e  b a s a l t  
f lows p e n e t r a t e d  (Table  1, i l l -5 ) .  Sma l l e r  p a r t i c l e s ,  e s p e c i a l l y  s p h e r u l e s ,  
o f t e n  l o s t  s u b s t a n t i a l  amounts o f  a l k a l i s ,  Table  1, #6-7, and presumably o t h e r  
v o l a t i l e s  i n c l u d i n g  w a t e r .  Most s p h e r u l e s  a r e  a l s o  homogenous b u t  v a r i a t i o n  i n  
a l k a l i  c o n t e n t  was obse rved ,  mos t ly  d e c r e a s i n g  from c e n t e r  towards p e r i p h e r y .  
Although t h e  b a s a l t  f l ows  va ry  i n  g r a i n  s i z e  and some have l a r g e  phenoc rys t s ,  
g l a s s e s  s t r o n g l y  d e v i a t i n g  from t h e  b a s a l t s  a r e  r a r e .  This  seems t o  s u p p o r t  
t h e  c o n t e n t i o n  (2)  t h a t  t h e  ave rage  composi t ion  of  groups of l u n a r  g l a s s e s  
might r e p r e s e n t  r o c k  t y p e s .  

Morpho log ica l ly  t h e  Lonar g l a s s  s p h e r u l e s  resemble  t h e i r  l u n a r  equ iva -  
l e n t s  which i n  t u r n  have  many a n a l o g i e s  w i t h  m e t e o r i t i c  chondru l e s  a s  h a s  now 
been observed  by a  number of i n v e s t i g a t o r s .  We have ,  however, e s p e c i a l l y  no t ed  
t h e  r e l a t i v e  abundance o f  " b l i s t e r e d "  s p h e r u l e s ,  F i g s .  1 t o  6 ,  common i n  chon- 
d r i t e s ,  l e s s  abundant  i n  Moon s o i l  and around Lonar,  and a p p a r e n t l y  non-exis-  
t e n t  among v o l c a n i c  ( o r  a r t i f i c i a l )  g l a s s  d r o p l e t s .  We propose t h a t  t h e s e  
s p h e r u l e s  a r e  formed from supe rhea t ed  (by impact)  d r o p l e t s  which by ex t r eme ly  
f a s t  r a d i a t i v e  c o o l i n g  form a  r a p i d l y  s h r i n k i n g  "sk in"  through which h o t  l i q -  
u i d  i s  f o r c e d  o u t  i n  form of b l i s t e r s  which a g a i n  c o o l  r a p i d l y .  The p roces s  
would resemble t h e  e j e c t i o n  of  m i c r o d r o p l e t s  from a  f r e e z i n g  undercooled  w a t e r  
d r o p l e t  d e s c r i b e d  by Cheng ( 3 ) ;  i t  i s  noteworthy t h a t  t h e  shape  of  t h e  c o o l i n g  
cu rve  i s  s i m i l a r  t o  t h e  c o o l i n g  cu rve  observed  by K e i l  e t  a l .  (4) f o r  a r t i f i -  
c i a l l y  produced c h o n d r u l e - l i k e  d r o p l e t s .  

Although Lonar b r e c c i a s  a r e  p roduc t s  of  a  s i n g l e  impact  i n  b a s a l t ,  t hey  
a r e ,  i n  t h i n  s e c t i o n ,  t e x t u r a l l y  s i m i l a r  t o  many l u n a r  b r e c c i a s .  However, 
t h e r e  i s  l i t t l e  o r  no ev idence  i n  t h e  Lonar agglomera tes  f o r  i n d u r a t i o n  by 
shock o r  r e c r y s t a l l i z a t i o n ,  s o  common i n  l u n a r  rocks  and c h o n d r i t e s ;  r a t h e r ,  
secondary  p r o c e s s e s  may have caused  t h e  i n d u r a t i o n .  "In s i t u "  monomict impact  
b r e c c i a s  f r o m ~ 4 5 0 m  below t h e  Lonar r i m  may have a  more d i r e c t  g e n e t i c  r e l a t -  
i o n s h i p  t o  some l u n a r  b r e c c i a s ,  e . g .  60135 o r  72135, and some c h o n d r i t e s ,  e . g .  
Soko Banja (LL6). Except  f o r  m a s k e l y n i t e ,  impact g l a s s  i s  s c a r c e  i n  Lonar 
b r e c c i a s  and when p r e s e n t  i s  b a s a l t i c .  I n  c o n t r a s t ,  Moon rocks  l i k e  70019 and 
79035 c o n t a i n  a  v a r i e t y  of  impact  g l a s s e s ;  a  few a n a l y s e s  a r e  l i s t e d  i n  
Tab le  2 .  The most abundant  g l a s s e s  resemble  t h e  l o c a l  s o i l ,  w h i l e  t h e  second 
most abundant t ype  seems t o  be formed from l o c a l  (? )  b a s a l t s  t o  which i s  add- 
ed more e x o t i c  v a r i e t i e s .  These l u n a r  b r e c c i a s  appear  t o  c o n t a i n  t h e  p roduc t s  
of s e v e r a l  impacts  on a  v a r i e t y  of  t a r g e t s .  
REFERENCES: (1)  Sc i ence  180, p.862,  1973.  (2) G & C Acta ,  Suppl.#3, p.363, 
1970. (3)  Sc i ence  2, p.1395, 1970. (4) U. New Mex., Spec .  Publ .#7,  1973. 
FIGURE CAPTIONS: f l1.Spherule from 74420. b)Thin s e c t i o n :  w h i t e = o l i v i n e ;  grey= 
g l a s s ;  black=opaque "g l a s s " .  i lZ .Bjurb8le  chondru l e .  #3,4.Lonar g l a s s  beads .  
# 5 . ~ l a s s  p a r t i c l e  from 14259. # 6 . ~ i t t o  from Lonar .  b )Thin  s e c t i o n ,  Tab le  1, #7,- 
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Tab le  1. Chemical composi t ion  of  Lonar, I n d i a ,  r ocks  and g l a s s e s .  
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l f l .  B a s a l t ,  d r i l l c o r e ~ . 5 0 0  m below r i m .  112. B a s a l t ,  o u t c r o p  N .  r i m .  
lf3. Impact g l a s s  bomb ("Flgdlel ' )  , l i g h t  homogeneous. jf4. From same sample 
a s  lf3; d a r k  inhomogeneous v e s i c u l a r  w i t h  i n c l u s i o n s ;  ave rage .  if5. C l e a r  
impact  g l a s s  s h a r d - 1  mm,from t r e n c h  E. of  c r a t e r .  if6. Homogeneous g l a s s  
s p h e r u l e ,  .cl mm. jf7. Complex g l a s s  p a r t i c l e ,  s e e  F i g .  6 , ~  1 mm. 

Table  2 .  Chemical compos i t i on  o f  s e l e c t e d  l u n a r  b r e c c i a s  and g l a s s e s .  
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* Elec t ronprobe  a n a l y s i s  of  Li2B407 bead of 0.03g sample. 
if1. Most common g l a s s ,  c r u s t ,  f r agmen t s .  112, "Basa l t1 '  g l a s s  s p h e r e ,  
t y p i c a l .  #3.  High alumina g l a s s ,  r e p r e s e n t a t i v e  of v a r i a b l e  group.  
#4.  S i m i l a r  t o  ill. and t o  s o i l  samples from t h e  a r e a .  if5. "Basa l t "  g l a s s  
s p h e r e .  lf6. Rare A l - r i c h ,  Ti -poor  s p h e r u l e .  
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