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Hartung and Storzer (1)  have measured the spatial  density of solar  Flare 
tracks a t  a depth of 10 pm in the glass-lined bottom of each of 56 microcrater 
p i t s  on lunar rock 15205. Because the impact shock melting associated with 
p i t  formation en t i re ly  erases the previous solar f l a r e  track record, tracks 
accumulate in the glass linings only from the time that  each cra ter  was 
created. This fac t  permitted them to  deduce the time behavior of e i the r  the 
microcrater or  the solar  f l a r e  track production ra te  i f  the production ra te  of 
one was assumed constant. The resul t  of the i r  analysis, assuming that  the 
production ra te  of solar  f l a r e  tracks i s  constant i n  time, i s  that  the micro- 
cra ter  production ra te  has recently increased (by a factor of ~ 1 0 )  as i s  shown 
in F i g .  1 .  

There i s  other evidence, however, that  indicates that  the meteoroid cra- 
tering ra te  probably has n o t  increased by such a large factor in the l a s t  
10,000 years. Southworth and Sekanina ( 2 )  found in a year long study of 
20,000 radar meteors t ha t  only about a third of these meteors could be identi-  
f ied as belonging t o  one of 256 streams and no single stream accounted fo r  
more than 1 %  of the to ta l  number of meteors observed. Most newly created 
meteoroids probably are grouped into streams, especially streams associated 
with presently existing or extinct  comets. Collision and Poynting-Robertson 
lifetimes for  stream meteoroids i n  the radar mass range should exceed 10,000 
years ( 3 ) .  Hence, large increases in meteoroid ac t iv i ty  in the l a s t  10,000 
years should s t i l l  be evident as dominant streams. Such dominant streams do 
not appear t o  ex i s t ,  however. 

There i s ,  on the other hand, independent evidence from historical  obser- 
vations of sunspots and aurora and from C-14 re la t ive  to  C-12 abundance in 
t r ee  rings (4)  that  solar  f l a r e  ac t iv i ty  has varied greatly in the past few 
hundred years. 

The preceding observations strongly suggest tha t  solar  ac t iv i ty  may be 
more variable than meteoroid impact ra tes  over time periods less  than 10 or 20 
thousand years. Therefore cumulative cra ter  numbers (both raw data and 
corrected for  thermal annealing) are plotted in Fig. 2 along the abscissa 
which i s  also taken to  be the time axis and solar f l a r e  track densit ies form 
the ordinate. Only 17 cra ters  are included i n  th i s  figure as we have a t -  
tempted t o  remove certain experimental biases by not including cra ters  with 
p i t  diameters less  than 40 um. Also track density data on p i t s  from one of 
the three chips were not included because these p i t s  appear t o  have anoma- 
lously low track densit ies compared t o  the pi ts  on the other two chips. The 
time scale i s  obtained from present-day spacecraft window meteoroid cratering 
data (5,  6)  which show that  the f lux of meteoroids causing p i t s  a t  leas t  40 pm 
in diameter i s  =0.0075/cm2 yr .  Hence i t  requires about 16,000 years t o  create 
1 7  such p i t s  on the 0.14 cm2 associated area of rock 15205. 

In Fig. 3, the cumulative corrected data of Fig. 2 i s  plotted to  an 
expanded scale.  Also plotted i s  the curve derived by differentiat ing the 
exponential f i t  to  the cumulative curve. The solar  f l a r e  track production 
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F i g .  2 :  Cumulative data f o r  s o l a r  f l a r e  t r acks  a s  
measured a t  a  depth of 10 microns below 
the  surface of 17 microcraters ( l e f t  hand 
s c a l e )  and as corrected f o r  thermal . 
annealing ( r i g h t  hand . sca le ) .  Time sca le  
assumes meteoroid c ra t e r ing  r a t e  i s  
constant  with time and i s  based on 
present-day spacecraf t  window da ta .  
Dotted l i n e  i s  a  l e a s t  squares f i t  of 
an expontial t o  the  data .  
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Fig. 3: Corrected s o l a r  f l a r e  t rack data of Fig. 2 , 

a t  an expanded sca le  ( l e f t  hand s c a l e )  
versus c~ :nu la t ive  number of c r a t e r s  ( o r  t i n e ) .  
The r i g h t  hand scale  r e f e r s  t o  the  curve 
obtained by d i f f e r e n t i a t i n g  the 1  e a s t  squares 
f i t  t o  the  cumulative data .  The "recent  
a c t i v i t y "  extension of the production r a t e  
o r  "der ivat ive"  curve i s  primarily based on 
h i s to r i ca l  sunspot and auroral  data and i s  
not derived by d i f f e r e n t i a t i n g  the  cumulative 
curve (see t e x t ) .  


