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M e t e o r i t e  Impac t  C r a t e r s ,  C r a t e r  S i m u l a t i o n s  and  

t h e  M e t e o r i c  F l u x  i n  t h e  E a r l y  S o l a r  System 

S e l e c t e d  a r e a s  o f  l u n a r  samples  12006,  12022 ,  12063 ,  10019 

and  10046 were  s e a r c h e d  f o r  impac t  c r a t e r s  o f  cosmic d u s t  

p a r t i c l e s  by means o f  a  b i n o c u l a r  mic roscope  and  a n  e l e c -  

t r o n  s c a n n i n g  m i c r a s c o p e .  The maxi mu^ c r a t e r  number den-  

s i t i e s  a r e  100 c r a t e r s  > 0 . 1  mm d i a m e t e r  and 20 c r a t e r s  

> 0 . 3  rnm d i a m e t e r  p e r  cmL s u r f a c e  a r e a .  

The i n t e r i o r  o f  s e v e r a l  c r a t e r s  was c h e m i c a l l y  a n a l y z e d  

u s i n g  a m i c r o p r o b e ,  and compared w i t h  t h e  c o m p o s i t i o n  i n  

t h e  d i r e c t  n e i g h b o r h o o d .  We s e a r c h e d  f o r  p r o j e c t i l e  ma- 

t e r i a l  d i f f e r e n t  f rom l u n a r  s u r f a c e  m a t t e r ,  e s p e c i a l l y  

f o r  n i c k e l .  G e n e r a l l y ,  t h e  c h e m i c a l  c o m p o s i t i o n  i s  s i m i -  

l a r  t o  t h e  c o m p o s i t i o n  o f  t h e  s u r r o u n d i n g  m a t e r i a l .  

S i m u l a t e d  h i g h  v e l o c i t y  i m p a c t  c r a t e r s  on q u a r t z  g l a s s ,  

boron s i l i c a t e  g l a s s  and  n o r i t e  gave a c r a t e r  t o  p r o j e c -  

t i l e  d i a m e t e r  r a t i o  o f  a b o u t  2 a t  20 km/sec impac t  v e l o -  

c i t y .  

The numbers o f  l a r g e  c r a t e r s  i n  t h e  Mare T r a n q u i l l i t a t i s  

and  i n  t h e  l u n a r  h i g h l a n d s  were  compared w i t h  t h e  meteor  

i n f l u x  r a t e s  as known by r o c k e t  and s a t e l l i t e  e x p e r i m e n t s  

i n  t h e  e a r t h ' s  v i c i n i t y .  These  compar i sons  l e a d  t o  a t i m e  

v a r i a b l e  cosmic  f l u x  o f  $(m) w i t h  + ( m ) =  p r e s e n t  f l u x  
9 B=2,6 - 2 , 8  and  t = t i m e  i n  10 y e a r s  . Then a c r a t e r l p a r -  

t i c l e  d i a m e t e r  r a t i o  o f  2 r e s u l t s , u h i c 5  i s  c o n s i s t e n t  w i t h  

a meteor  v e l o c i t y  o f  a b o u t  20 km/sec .  The model a l s o  g i v e s  

a  r a t i o  o f  l a r g e  c r a t e r s  i n  Mare T r a n q a i l l i t a t i s  t o  Mare 

P r o c e l l a r u m  of 3 : l .  

16 4 

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



Cosmic d u s t  e x p o s u r e  a g e s  c a n  b e  d e f i n e d  and c a l c u l a t e d  

u s i n g  t h e  t i m e  v a r i a b l e  f l u x  mode l .  F o r  t h e  0 . 1  a n d  0.3mm 

d i a m e t e r  c r a t e r s  t h e s e  a g e s  a r e  i n  t h e  o r d e r  o f  l o 5  -10 
6 

y e a r s .  
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