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We have r e p o r t e d  e a r l i e r  on t h e  con ten t  of 53Mn i n  a  s e r i e s  of l u n a r  
c o r e s  [I-61. I n  t h e  near-surface  l a y e r s ,  t h e  con ten t  of SCR-produced 53Mn 

6 (t112 = 3 . 7 ~ 1 0  y r )  a long w i t h  d a t a  from o t h e r  groups on 2 6 ~ 1  ( 7 . 2 ~ 1 0 ~  y r )  , 
nuc lea r  t r a c k s ,  and cosmogenic r a r e  gases ,  have given informat ion on t h e  
h i s t o r y  of gardening of t h e  lunar  s u r f a c e ,  e s p e c i a l l y  i n  t h e  t ime range 
lo5-10 y e a r s  [ 5 , 7 ] .  Models have been b u i l t  t o  d e s c r i b e  t h e  process  ( [8 ]  
and r e f e r e n c e s  t h e r e i n )  . There i s  rough agreement between models and exper i -  
mental  d a t a ,  but  t h e r e  a r e  some puzzl ing f e a t u r e s .  New d a t a  con t inue  t o  be 
needed. 

(1) The l e v e l  around 4  g/cm2 dep th  ( u n i t  7) was suggested p rev ious ly  
[9] t o  be an  o l d  t o p  s u r f a c e ,  bur ied by e j e c t a  i n  r e c e n t  t imes .  The s e r i e s  of 
r o c k l e t s  above and down t o  t h a t  l e v e l ,  show a  s t e e p l y  f a l l i n g  g r a d i e n t  of 
a c t i v i t y .  The bu lk  s o i l  v a l u e s  a r e  f l a t  and high,  i n d i c a t i n g  t h a t  t h e  bu lk  
m a t e r i a l  comes mainly from near  t h e  s u r f a c e .  However, t h e  r o c k l e t s ,  e s p e c i a l l y  
t h e  one a t  4  g/cm2 depth ,  must come from deeper l e v e l s .  It probably o r i g i n a t e s  
from a  dep th  g r e a t e r  than one meter i n  rock  o r  s o i l ,  suggest ing t h a t  a  l a r g e  
impact i s  involved.  These two d i f f e r e n t  a s p e c t s  must be  reconc i led  t o  ach ieve  
a  complete d e s c r i p t i o n .  

( 2 )  One of two r o c k l e t s  a t  13 .5  g/cm2 depth  l i e s  s i g n i f i c a n t l y  above t h e  
curve  of product ion and t h e  bulk v a l u e  a t  10 g/cm2 dep th .  Of course  i n d i v i -  
d u a l  sample measurements w i l l  be a  more s e n s i t i v e  probe f o r  d i s t u r b a n c e  
than bulk  (average) measurements. We need a  bulk  measurement a t  t h e  same 
l e v e l  f o r  f u l l e r  i n t e r p r e t a t i o n .  

(3) A broad tendency i s  seen i n  t h e  r o c k l e t  d a t a  (wi th  t h e  two 
except ions  d i scussed  above),  t o  conform more c l o s e l y  w i t h  t h e  product ion 
p r o f i l e  than wi th  t h a t  def ined by t h e  bu lk  f r a c t i o n s .  The s i g n i f i c a n c e  of 
t h i s  i s  no t  obvious t o  u s ;  i t  may be an  acc iden t  of sampling. 

Core 15011, t h e  upper p o r t i o n  of a  double d r i v e  t u b e  c o r e ,  has  n o t  
been repor ted  p rev ious ly .  This c o r e ,  according t o  t h e  f i e l d  d e s c r i p t i o n  
[ l o ]  should be a  good one f o r  s tudying gardening a t  t h e  s p e c i a l  r eg ion  near  
Hadley r i l l e .  It appears  t o  be among t h e  l e a s t  mature s o i l s  of t h e  Apollo 
1 5  s i t e  [ l l ] .  Some l o s s  i n  handling i s  s a i d  by Al l ton  [12] t o  have occurred 
from t h e  top l a y e r s .  We have rece ived  15 5 3 ~ n  samples from t h e  r e a c t o r  a t  
t h e  t ime of w r i t i n g .  We expect t o  r e p o r t  p re l iminary  r e s u l t s  a t  t h e  confer-  
ence.  

We wish t o  thank our co l l eague  M. T. f i r r e 1 1  f o r  h i s  c o n t r i b u t i o n s  t o  
t h e  e a r l y  p a r t  of t h i s  work. 

REFERENCES: 

[ I ]  Imamura, M . ,  e t  a 1  (1973) Ear th  P l a n e t .  S c i .  L e t t .  20, 107-112. - - -  
[2] Imamura, M . ,  e t  a 1  (1974) Proc.  5 t h  Lunar Conf., 2093-2103. - --- 
[3] Nishiizumi,  K . ,  e t  a 1  (1976) Proc.  Lunar S c i .  Conf. 7 t h ,  41-54. - -- - - 
[4] Murre l l ,  M. T . ,  e t  a 1  (1979) Lunar P l a n t .  S c i  X ,  881-883. -- -- 
[5] Nishiizumi,  K . ,  e t  a 1  (1979) Ear th  P l a n e t .  S c i .  L e t t .  9, 409-419. -- 
[6] Nishiizumi,  K . ,  e t  a 1  (1980) Lunar P l a n e t .  x. XI, 818-820. -- 
[7]  Arnold, J .  R. (1975) Proc. Lunar S c i .  Conf. 6 t h ,  2375-2395. - -- - - 
[8]  Langevin, Y .  and Arnold, J .  R. (1977) Ann. Rev. Ear th  P l a n e t .  S c i .  --- 

5, 449-489. 
[9]  G k e ,  M. B .  and Nagle, J .  S. (1974) NASA Publ . ,  JSC 09252. 

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



5 3 ~ n  P r o f i l e s  and Gardening Processes  --------- 

Nisbiizumi and Arnold 

1101 Swann, G. A.  et a 1  (1971) U.  S. Geol. Survey, In teragency Report 36. 
[ I l l  Bogard, D. D . ,  e t  a1 (1980) Lunar P l a n e t  S c i .  a, 94-96. 
[ I21 Al l ton ,  J.  (1979) Lunar P l a n e t .  S c i .  s, 30-32. 

D e p t h  ( c m )  

8 00; 
2 4 6 8 10 

1 I I I I 7 

5 3 Mn 60010 Rockle t 
d N i s h i i z u m i  eto l . ( l979)  

R o  = 100 M V  
J = 70 - c ~ ~ - s e < '  - 

m 
Y 

(E > I0 M e V  , 4 8 1  

- 
-u 
Y 

% 
e . - 
5 -- 

+ 
- 

O6 
I I I 

5 10 15 20 
D e p t h  ( g / c m 2 )  

FIGURE 1 

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


