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Accretionary Par t i c l e s :  Accretionary pa r t i c l e s  (5)  are  small , primarily 
glassy fragments adhering t o  host surfaces. We have examined accretionary 
pa r t i c l e  populations on a number of surfaces varying in exposure geometry, 
composition and 1 ength of exposure. Disk and disk-1 i  ke accretionary pa r t i c l e s  
occur only on surfaces which have a co-existing microcrater population, and 
the density of these accretionary par t ic les  per unit  area increases as the 
density of mi crocra ters  increases. Continuous deposition of accretionary 
par t ic les  resul t s  in the continuous renewal on a small sca le  of the host 
surface as successive generations of accretionary pa r t i c l e s  cover and obscure 
pre-existing generations. Such a surface can be considered t o  be saturated 
with accretionary par t ic les .  

The morphology of disks and di sk-1 i  ke accretionary pa r t i c l e s  (5)  suggests 
tha t  they are  formed by the impact and f la t tening of highly f l u i d  glass 
droplets; the impacting droplets  must have high temperatures and 1 ow voscosi - 
t i e s  a t  the time of impact. J .  0. Isard (personal communication) indicates 
tha t  viscosi ty of approximately 1 poise and a temperature on the order of 
1200°C would be required. Consequently, the source of the molten droplets 
must be re la t ive ly  close,  probably within a few meters or  less  in order to  
maintain t h i s  high temperature. This r e s t r i c t ion  also requires tha t  most 
droplets arr ive a t  re1 a t ive ly  low angles o r  s t r a igh t  1 ine t r a j ec to r i e s  ; para- 
bol i c  t r a j ec to r i e s  are  largely precluded because the f l i g h t  times would a1 low 
the droplets t o  cool and harden prior  t o  impact. 

The re la t ive  abundances of accretionary par t ic les  and co-existing micro- 
c ra te r  populations are variable indicating tha t  the r a t e  of accumulation of 
accretionary par t ic les  i s  variable. Ratios between accretionary pa r t i c l e s  
and microcraters of a  given diameter vary from greater  than 10 t o  l e s s  than 
one, with the lower r a t i o s  more typical of millimeter and submillimeter 
regol i  t h  par t ic les .  Par t ic les  from 7231 1 and 15001 (Apol 1 o 15 dri  11 core) 
have been observed with 2 t o  5 x l o 7  craters/cm2 of 0.1 micron diameter which 
i s  equivalent t o  15015,21 in c ra te r s  per cm2, b u t  with only about 1 %  of the 
surface area covered with accretionary par t ic les ,  whereas rock 1501 5,21 i s  
approximately 100% covered by accretionary par t ic les .  Where the r a t io  between 
accretionary pa r t i c l e s  and microcraters i s  low on regol i  t h  pa r t i c l e s  , the 
microcrater populations occur in depressions effect ively shielded from low 
angle t r a j ec to r i e s ,  This also imp1 i e s  tha t  the areas containing the micro- 
c ra te r  populations subtended a small so l id  angle. In contrast  t o  regoli th 
par t ic les  a1 1 of the rock surfaces (g lasses)  which we have examined (15015, 
1501 7 ,  60095, 791 15) have more accretionary par t ic les  than mi crocraters .  
These surfaces vary in c r a t e r  density by a fac tor  of 50, and accretionary 
pa r t i c l e s  are from 6 t o  100 times more abundant than microcraters. The slope 
of the s i ze  frequency dis t r ibut ion  of well developed accretionary pa r t i c l e  
populations on rock surfaces i s  approximately -1.5 in the 0.1 to  1.0 micron 
range extending in some cases t o  10 micron diameter pa r t i c l e s  before steepen- 
ing sharply t o  higher values. 

Data from Apollo 17 rocks indicate t h a t  accretionary pa r t i c l e s  may have 
an e f fec t  on the s i ze  frequency dis t r ibut ion  of larger  cra ters  in certain 
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s i t u a t i o n s .  F ig .  1  i l l u s t r a t e s  t h i s  p o i n t .  The h e a v i l y  p a t i n a t e d  s u r f a c e  o f  
75035 r e f e r r e d  t o  i n  f i g u r e  1  faced approx imate ly  downsun, was o r i e n t e d  a t  
about  90" t o  t h e  l u n a r  su r face ,  and was ad jacent  t o  a  bou lder .  T h i s  geometry 
reduced t h e  e f f e c t i v e  f l u x  o f  m ic rometeo r i t es  b u t  enhanced t h e  r a t e  o f  p a t i n a -  
t i o n  by a c c r e t i o n a r y  p a r t i c l e s .  The su r face  i s  b l a c k  and comple te ly  coated 
w i t h  a l a y e r  o f  g lassy  a c c r e t i o n a r y  p a r t i c l e s .  The s u r f a c e  shown as l i g h t l y  
p a t i n a t e d  i n  f i g .  1 faced  upward and was i n c l i n e d  about  45" t o  t h e  l u n a r  
sur face.  There was no ad jacen t  b o u l d e r  t o  reduce t h e  f l u x .  The s i z e  f r e -  
quency d i s t r i b u t i o n s  o f  m i c r o c r a t e r s  on these two sur faces a r e  ve ry  d i f f e r e n t ,  
b u t  t h e  d e n s i t i e s  o f  t h e  l a r g e r  c r a t e r s  a r e  s i m i l a r  and c l o s e  t o  t h e  l i m i t i n g  
f requency va lue  (5) .  We i n t e r p r e t  bo th  sur faces as steady s t a t e  su r faces  o f  
2  d i s t i n c t  types. The f i r s t  has a  -2 s lope  f o r  t h e  s i z e  f requency d i s t r i b u -  
ti on curve and i s  c o n t r o l  l e d  by  mi c r o c r a t e r i n g .  The second ( h e a v i l y  p a t i n a t e d  
su r face )  has a  s lope  o f  -1.6 t o  -1.7 and i s  c o n t r o l  l e d  by  a c c r e t i o n  o f  
p a r t i c l e s .  

M i c r o c r a t e r s  on So i  1  P a r t i c l e s :  Data on t h e  s i z e  f requency d i s t r i b u t i o n s  
o f  submicron c r a t e r s  suggests t h e  presence o f  two groups (3 ) .  One p o p u l a t i o n  
i s  c h a r a c t e r i z e d  by r e l a t i v e l y  s teep s lopes i n  t h e  0.1 t o  1  micron d iameter  
range and s l i g h t l y  s t e e p e r  s lopes (-2.0 vs -2.5) i n  t h e  1.0 t o  10 micron 
d iameter  range (5 )  (7) .  The second p o p u l a t i o n  i s  c h a r a c t e r i z e d  by a  f l a t t e r  
s lope  (approx imate ly  -1 ) vs t h e  1.0 t o  10 micron d iameter  range (2) .  We have 
examined s o i l  p a r t i c l e s  f rom 72321 ( A p o l l o  17, Sta. 2) ,  75081 ( A p o l l o  17, 
Sta. 5 ) ,  and 15001,34 (bot tom o f  Apol l o  15 d r i  11 co re  a t  240 cm) t o  determine 
whether o r  n o t  these p o p u l a t i o n s  p e r s i s t  on r e l a t i v e l y  o l d  sur faces,  Fig.  2 
shows p r e l i m i n a r y  r e s u l t s  and compares them w i t h  r o c k  15017 which  has a  
d i s t r i b u t i o n  w i t h  s teep  s lopes s i m i l a r  t o  t h a t  o f  15076 as determined by  
Schneider, e t  a l .  ( 7 ) .  A l l  o f  t h e  d i s t r i b u t i o n s  observed have s teep s lopes 
(approx imate ly  -2.0) comparable t o  those f i r s t  determined by  Schneider (7)  i n  
t h e  0.1 t o  1.0 m ic ron  d iameter  range. The Apol l o  15 deep co re  m a t e r i a l  was 
depos i ted  a t  l e a s t  400 x  l o 6  yea rs  BP ( 1 )  ( 6 )  and t h e r e f o r e  t h e  m i c r o c r a t e r  
popu la t i ons  observed were produced a t  l e a s t  be fo re  400 x  l o 6  BP. We have n o t  
observed m i  c r o c r a t e r  popu la t i ons  w i t h  s i z e  f requency d i s t r i b u t i o n  s lopes 1  ess 
than -2.0 on any o f  t h e  p a r t i c l e s  examined. We conclude t h a t  t h e  group o f  
mi c r o c r a t e r  popul a t i o n s  c h a r a c t e r i z e d  b y  a  s lope  o f  approx imate ly  -2.0 i n  t h e  
-0.1 t o  1.0 micron d iameter  range were be ing  produced 400 x  l o 6  yea rs  BP as 
w e l l  as i n  the  more r e c e n t  past .  
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F i g u r e  1  F i g u r e  2  

F ig .  1 :  Comparison of  s i z e  f requency d i s t r i b u t i o n s  o f  m i c r o c r a t e r s  on h e a v i l y  
and l i g h t l y  p a t i n a t e d  sur faces o f  rock  75035 ( b a s a l t ) .  The h e a v i l y  
p a t i n a t e d  surface shows a  d e p l e t i o n  i n  smal l  c r a t e r s  b u t  no d e p l e t i o n  
f o r  1  a rge r  c r a t e r s .  

Fig.  2: M i c r o c r a t e r  s i z e  f requency d i s t r i b u t i o n s  on fe ldspars  f rom s o i l  
samples f rom Sta. 2, A p o l l o  17 (72321,7) and the  240 cm depth o f  t h e  
Apol l o  15 d r i  11 (1 5001,34) compared t o  rock  (g lass  su r face )  o f  15017. 
Other s o i l  p a r t i c l e s  w i t h  numbers o f  c r a t e r s  v a r y i n g  f rom 12 t o  178 
p e r  p a r t i c l e  show the  same d i s t r i b u t i o n .  Slope i s  approx imate ly  -2. 
N i s  equal t o  6. 15017 d e n s i t i e s  have been normalized. 
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