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We have made a petrographic study o f  12 samples along the 62 cm p r o f i l e  o f  Apol lo 16 core 60013/14, 
taken a t  S ta t i on  10' near the  Lunar module. The basic core desc r i p t i on  and ma tu r i t y  va r i a t i ons  have been 
discussed e a r l i e r  17-41. This core is . impor tant  because i t  enables a s t ra t i g raph i c  conparison wi th  nearby 
cores 60001-7 and 60009/10. These cores form a t r i a n g l e  w i th  s ides 35-40111. FMR data show a maturity-match 
between 60009/10 and 60013/14 [3,51. Unfortunately,  segments o f  the core 60001-7 are  too  d is turbed f o r  any 
cm sca le  cornpar ison 161 . 

We present new data on the g r a i n  s i z e  d i s t r i b u t i o n  (Table 1) and the modal petrography (Table 2) 
f o r  s i x  samples from s i x  Levels o f  60013 using the same approach and r a t i o n a l e  used f o r  60014 [41. We have 
ccnnbined the new data w i t h  our previous data on 60014 C41 t o  p l o t  the  va r i a t i ons  o f  g r a i n  s i z e  
d i s t r i b u t i o n s  and g r a i n  type abundances, i n  the  5 0 0 - 1 0 0 0 ~  and 9 0 - 1 5 0 ~  s i z e  f rac t ions ,  w i th  depth (Figs. 
1-3). Agg lu t ina te  abundances match the I s /FeOpro f i l e  (Fig.1) and both show a s i g n i f i c a n t  break a t  a depth 
o f  about 45 cm, w i th  Lower ma tu r i t y  mater ia l  below t h a t  po in t  [3,81. Grain s i z e  d i s t r i b u t i o n s  show tha t  
f o r  a l l  analyzed samples, the  mean g r a i n  s i ze  i s  below 9 0 ~ .  The two lowest samples are  someuhat more 
coarse-grained than the  r e s t  o f  the core. The break a t  about 45 cm i s  t he  most prominent fea ture  o f  the  
core and was described dur ing  the i n i t i a l  d i ssec t i on  as a pronowrced change i n  co lo r  from dark t o  l i g h t  
C21. As emphasized by [81, i t  now seems c lea r  t ha t  t h i s  break i s  p r i m a r i l y  one o f  ma tu r i t y  ra ther  than of 
bu lk  chemical canposi t ion.  

I n  our data, the  abundances o f  s i n g l e  fe ldspar gra ins  (Felds) and fe ldspath ic  fragmental breccias 
(FFBx) are  p o s i t i v e l y  co r re la ted  w i th  each other down t o  a depth o f  about 27 cm. Below tha t  depth, the 
c o r r e l a t i o n  between these two components i s  not p a r t i c u l a r l y  good. This c o r r e l a t i o n  does not mainly r e s u l t  
from c losure  d r i ven  by v a r i a t i o n s  i n  the major components ( c r y s t a l l i n e  breccias a t  the la rger  g ra in  s i z e  
and c r y s t a l l i n e  breccias p lus  agg lu t ina tes  a t  the  f i n e r  g r a i n  size); the  va r i a t i ons  i n  the  much Less 
ahmian t  fe ldspath ic  c m p n e n t s  does not mi r ror ,  i n  most cases, the  va r i a t i ons  i n  these major components as 
would be expected from simple c losure  re la t i onsh ips  (Fig. 2,3). I n  the  Lower p a r t  o f  the  core below about 
41 cm, the  fe ldspar fragments co r re la te  ( i n  a p o s i t i v e  sense) be t te r  w i t h  the  c r y s t a l l i n e  brecc ia  L i t h i c  
fragments and do not co r re la te  p o s i t i v e l y  u i t h  the  fe ldspath ic  fragmental breccias. I n  normal reworking or  
Path I s o i l  evo lu t i on  171, fe ldspars  co r re la te  negat ive ly  w i t h  f e l dspa r - r i ch  L i t h i c  fragments; the  L i t h i c  
fragments are  sys temat ica l ly  comninuted and destroyed and s i n g l e  mineral  g r a i n  abundance increases. 
Conversely, i n  Path I 1  evo lu t i on  (mixing), daughter fe ldspars and parent L i t h i c  fragments may be mixed i n t o  
s o i l s  as encmember pa i rs ,  and the r a t i o  between the two w i l l  then r e f l e c t  the  r a t i o  i n  the o r i g i n a l  
endmember, ra ther  than any reworking i n  the  mixed s o i l .  This suggests t ha t  s i n g l e  fe ldspars i n  these two 
s t r a t i g r a p h i c  i n t e r v a l s  were der ived p r i n c i p a l l y  from these two types o f  breccias respect ively;  t h i s  
d e r i v a t i o n  occurred i n  processes tha t  operated p r i o r  t o  the  emplacement o f  the  s t ra t i g raph i c  segments a t  
t h i s  Location. The major source o f  fe ldspars i n  the lower core may be from c r y s t a l l i n e  breccias and t h i s  
Lower core may include an endmember which contained these two components as a set .  The segment between 27 
cm and 41 crn i s  intermediate. I t  may r e f l e c t  some degree o f  i n  s i t u  reworking, or  may simply r e f l e c t  a 
more complex mixing. Ue i n f e r  t ha t  Path I 1  processes operated t o  produce much o f  the mineralogic 
v a r i a b i l i t y ,  which then may have been subdued o r  modif ied by subsequent Path I processes. I t  i s  L i ke l y  
t h a t  both processes were dominant dur ing d i f f e r e n t  and poss ib ly  even i n  overlapping episodes. One 
imp l i ca t i on  o f  t h i s  i n t e r p r e t a t i o n  i s  t ha t  two major populat ions o f  fe ldspars may be present, and the 
r e l a t i v e  abundance o f  each may change s i g n i f i c a n t l y  w i th  depth. 

F ina l l y ,  fragments o f  mare basa l ts  a re  extremely r a r e  i n  the  >90pm f rac t ion ;  green and orange 
glasses are  a lso  rare. Therefore, the  chemical mare basa l t  component [a] must be i n  the  f i n e r  f rac t ions ,  
and the mare basa l t  glasses t91 could be a pa r t  o f  an ancient rego l i t h .  

Table 1. 

Depth(cm) 
S p l i t  

>Imn 
0.5-lmn 

2 5 0 - 5 0 0 ~  
150-25Op 
90-15Opm 

( 9 0 ~  
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REGOLITH EVOLUTION AT 60013/14: Basu, A. et al. 

S p l i t  
Depth(crn) 

Agg 1 
RegBx 
FFBx 
XLlBx 
Felds 
Pyrox 
OrG L 
G r G l  
Y L G L  
CLGL 
KBasa 1 t 
MBasal t 
Other 
Tota l  
Ugrain 

Table 2. Petrographic Modal Analysis o f  Core 60013 
(500-1000rrrn) (90-150rrrn) 

233 248 263 278 293 308 239 254 269 284 299 314 

MATURITY AND PETROLOGIC PROFILES OF 6001 311 4 
500-1 000um size fraction 90-1 50um size fraction 
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Abundance Percent Abundance Percent Abundance 

Is/FeO (bulk) Aggl + XllBx + Felds 

Aggl% (90-1 50um) A FFBx/An X RegBx 

+ Aggl% (500-1 000um) 
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