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The orange s o i l ,  74220, has been suggested t o  have 
or ig ina ted  from 1) impact on e i t h e r  a s o l i d  c r u s t ,  o r  2 )  
l i qu id  lava ,  3 )  from f i r e  fountaining or  4 )  vapor condensation. 
The hypothesis of o r i g i n  by impact has been t e s t e d  by high 
vol tage e l e c t r o n  microscopy (HVEM);  t he  experiment a l s o  allowed 
e s t ab l i sh ing  c o n s t r a i n t s  on t h e  s i z e  and d i s t r i b u t i o n  of the  
magnetic phase. The assumptions for  t he  t e s t  a r e  a s  follows: 
HVEM s t u d i e s  of c l a s s  A b recc i a s  (no r e c r y s t a l l i z a t i o n  i n  g l a s s -  
c r y s t a l l i n e  matr ix)  has indicated t h a t  a l l  t he  Fe is f i ne -  
grained ( s i n g l e  domain o r  superparamagnetic) whereas t h a t  i n  
the  r e c r y s t a l l i z e d  rocks i s  coarse-grained (mul t ip le  domain) 
( 1 2 )  S imilar  work on a s e t  of experimentally shocked Apollo 
16 s o i l s  shows t h a t  t he  Fe remains i n  the  f ine-grained condi t ion 
over the  range of shock pressures  covered, but t h a t  t h e r e  i s  an 
increase  i n  t he  amount of Fe present  i n  the  250kb range ( 3 ) .  
Our observat ions  on these  shocked specimens shows an increase  
i n  magnetic (bcc) Fe i n  t he  f i n e l y  dispersed p a r t i c l e s  of the  
g lassy  phase ( ~ i g .  1) .  Therefore i f  t he  orange s o i l  o r ig ina ted  
by shock one might expect t o  f ind a f i n e l y  dispersed phase of 
bcc Fe, which could be observed by e l ec t ron  microscopy. 

Experimental Procedure: A specimen of orange g l a s s ,  74220, 
was obtained from P.M. B e l l ,  t he  same specimen from which 
absorpt ion spec t ra  were obtained ( 4 ) .  The g l a s s  sphere (0.3 mm 
d i a . )  was ion thinned and examined a t  800 kV i n  bo th  b r i g h t  
f i e l d  (Fig. 2 )  and dark f i e l d  ( ~ i g .  3 )  e l ec t ron  microscopy and 
by e l ec t ron  d i f f r a c t i o n  (Fig. 4 ) .  Approximately 500 sq.  microns 
of t he  sample were e l e c t r o n  t ransparen t .  

Results:  No f i n e l y  dispersed phase, bcc i ron  phase (or  
n e t i t e  ( 4 , 5 ) )  was present  i n  t h e  a rea  s tudied.  P a r t i c l e s  

o r  g r e a t e r  would c e r t a i n l y  have been detected.  The presence 
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of l a r g e r  p a r t i c l e s ,  wi th  a  d i s t r i b u t i o n  of l e s s  than 2 x  l o 5  
par t ic les /cm2,  a r e  not precluded by t h i s  negat ive  r e s u l t .  

Discussion: The observed magnetic p rope r t i e s  of the  orange 
g l a s s  presumably a r i s e  from l a rge  multidomain p a r t i c l e s  ( 6 )  
r a the r  than small  d ispersed p a r t i c l e s .  The absence of d ispersed 
p a r t i c l e s ,  which we be l i eve  increase  wi th  shock i n t e n s i t y ,  
p laces  doubt on the  o r i g i n  of the  orange s o i l  a s  a  product of 
impact on a  s o l i d  c r u s t .  
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Dispersed fcc  and bcc Fe 
p a r t i c l e s ,  c r y s t a l  fragments 
and pores. 250 kb, 65010 s o i l ,  

Bright f i e l d  electron 
micrograph 74420 g l a s s ,  
800 kV. 

Dark f i e l d  e lec t ron  micro- 
graph, 74420 g lass .  The black 
area i s  a hole. 

Electron d i f f r a c t i o n  -- 
orange g lass  74420, 
showing d i f fuse  ring. 
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