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The depth p r o f i l e  of spa l logen ic  i so topes  e.g. 26Al. o r  53Mt-1 i n  l u n a r  
samples depends upon t h e  f l u x  and shape of t h e  energy s p e c t r a  of so  
g a l a c t i c  cosmic r a y s  but  t h e  depth p r o f i l e  of i s o t o p i c  r a t i o  ( 26P/%h?:s 
n e a r l y  independent of t h e s e  parameters. The r a t i o ,  however,is ve ry  s e n s i t i v e  t o  
change i n  s h i e l d i n g  depth  and time of i r r a d i a t i o n .  Consequently i t  i s  more 
d iagnos t i c  of dynamic processes  such a s  eros ion of rocks [ l l and  s u r f a c e  t r a n s -  
p o r t  and accumulation of s o i l s .  

The depth  p r o f i l e  of 26Al and 53~n  i n  s e v e r a l  rocks and s o i l  columns 
have been s tud ied  e a r l i e r  123  . Based on d i f fe rences  i n  absolute  a c t i v i t i e s  i n  
rocks ( taken t o  be due t o  s o l a r  f l a r e  protons with f l u x  Js and r i g i d i t y  % = 
(70, 100) der ived from rock 68815 [3) ) and i n  s o i l s  (which i s  much h igher  ), 
Langevin e t  a l r 2 3  have pro sed a sedimentation model f o r  accumulation o f  
s o i l s .  We d i scuss  here  t h e  B g A 1 ~ h n  p r o f i l e  which can be used t o  c l a s s i f y  
d i f f e r e n t  processes  respons ib le  f o r  growth of t h e  r e g o l i t h  and provides 
a d d i t i o n a l  c o n s t r a i n t s  on models of accumulation. 

The d e p t h p r o f i l e s i n  some s o i l  columns a r e  shown i n  f i g .  1. The follow- 
i n g  observat ions  can be made: 1 ) A t  depths <2g  /cm2 t h e  p r o f i l e  i s  n e a r l y  
f l a t  and f a l l s  near  o r  below values  f o r  (73,100). 2 )  A t  depths > 2 g  /cm2 t h e  
p r o f i l e s  i n  s o i l s  e.g. 1202s and 15011 a r e  c lose  t o  t h e  p r o f i l e  c a l c u l a t e d  
wi th  (1 25,125). 

In t h e i r  sedimentation model ( 2 1  it i s  assumed t h a t  a t h i n  veneer of 
l u n a r  s o i l  i s  i r r a d i a t e d  on t h e  ve ry  sur face  of t h e  moon, which d e p o s i t s  in 
c r a t e r s , d u e  dominantly t o  downslope movement on t h e  l u n a r  surface ,a t  a r a t e  of 
about 1-3 cm/Myr. This type of sedimentation process on ly  s l i g h t l y  modif ies  
t h e  i s o t o p e  p r o f i l e ;  i t s  n e t  e f f e c t  i s  t o  f l a t t e n  t h e  p r o f i l e  near  t h e  s u r f a c e  
and t o  i n c r e a s e  t h e  concentra t ion wi th  depth, depending on t h e  r a t e  of sedi-  
mentation ( f i g . 1 ) .  Isotope r a t i o ,  however, changes s i g n i f i c a n t l y  due t o  sedim- 
e n t a t i o n  and i t  i s  p o s s i b l e  t o  d i s t i n g u i s h  d i f f e r e n t  sedimentation models 
based on 26Al/53Nn r a t i o  alone. The observed a c t i v i t i e s  f o r  both  t h e  i s o t o p e s  
shown i n  f ig .1  do n o t  match p r o f i l e s  f o r  any sedimentation r a t e .  A comparison 
of 26~1/53Mn depth  p r o f i l e s  ( f i g . 2 )  a l s o  show t h a t  n e i t h e r  t h e  abso lu te  va lues  
nor  t h e  shape of t h e  p r o f i l e  measured i n  var ious  cores  match t h e  c a l c u l a t e d  
sedimentation p r o f i l e .  Because of t h e s e  d i f f i c u l t i e s ,  p a r t i c u l a r l y  t h e  low 
a c t i v i t i e s  i n  s u r f a c e  gra ins ,  which must be t h e  m a t e r i a l  sedimenting, we 
consider  o t h e r  p o s s i b l e  processes  f o r  s o i l  accumulation. It must be noted t h a t  
t h e  observed r a t i o  p r o f i l e s  f o r  va r ious  cores  could be categor ized i n t o  two 
types:  cores  12025,1501 1 and 60037 showing n e a r l y  a f l a t  p r o f i l e  a t  > Sg /cm2 
and r i s i n g  s lowly towards t h e  surface .  The o ther  cores  (60010,70009 and 76001 ) 
showing a f l a t  p a t t e r n  a t  su r face  and poss ib ly  higher depths wi th  a t rough i n  
t h e  in termediate  depth  regions .  Some of these  fea tu res ,  a t l e a s t  i n  cores  12025 
and 15011 can be explained if (Js,Fto) i s  taken as  (125,125), c o n s i s t e n t  wi th  
t h a t  observed i n  61016 rh], and i f  deep sea ted  g ra ins  (no t  r e c e n t l y  i r r a d i a t e d  
t o  s o l a r  f l a r e  p a r t i c l e s )  a r e  cont inuously  e j e c t e d  by meteor i t e  impacts and 
mixed i n  upper 1-2g/cm2 region of t h e  s o i l .  For t h e s e  two cores  it i s  then  n o t  
necessary  t o  invoke sedimentation t o  expla in  e i t h e r  i so tope  o r  r a t i o  p r o f i l e s .  
In such a case  t h e  top  l a y e r  of t h e  lunar  s o i l  w i l l  n o t  have enough exposure 
on t h e  su r face  t o  a t t a i n  s a t u r a t i o n  i n  t h e  rad io i so topes  and w i l l  g ive  lower 
value  of t h e  i s o t o p e  a c t i v i t y  and higher value of i so tope  r a t i o  a s  observed. 
This observat ion i s  c o n s i s t e n t  wi th  low t r a c k  dmsi ty  and low NH/N i n  12025C 53. 

other coTes i . e ,  6g010,70009 arid 76001 v a r i a b l e  sedimentation r a t e s  between 
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0.3-4.0 cm/Myr a r e  required t o  explain the r a t i o  prof i les .  However, it 
appears d i f f i c u l t  t o  choose a unique sedimentation r a t e  which can explain 
the  observed a c t i v i t i e s  a s  well  a s  the  r a t i o  prof i les .  
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Mg.1 2 6 A l  ((a) and 5% (b )  depth prof i les .  Calculated p r o f i l e s  f o r  (70,100), 
(1 25,125) and f o r  various sedimentation r a t e s  (cmfi~yr) on (70,100)are shown. 

H g . 2  Observed (3)and calculated 26~1/5%n depth p ro f i l e s  i n  various cores 
f o r  sedimentation r a t e s  of 0.5,1,1.5 and 3cm/~yr. Prof i les  f o r  zero sedimen- 
t a t i o n  r a t e  a r e  shown by so l id  c i r c l e s .  
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