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A ye1 low-brown g lass  c h a r a c t e r i s t i c a l l y  r i c h  i n  potassium, r a r e  e a r t h  elements 
and phosphorous (designated KREEP) i s  an impor tan t  rock  type i n  t he  A p o l l o  12 s o i l .  
W i t h i n  narrow l i m i t s  these g lass  fragments have a  common composi t ion (S i02  48%, 
A1203 15%, FeO 11%, CaO 11%, MgO 8%, T i02  2%, K20 1.2%, P2O5 0.6% , and Na20 0.5% 
by we igh t ) .  T h i s  unusual composi t ion i n d i c a t e s  t h a t  t h i s  g lass  was n o t  d e r i v e d  by 
t h e  me1 t i n g  o f  A p o l l o  11 o r  12 basal t s  o r  s o i l  and thus i s  p robab ly  n o t  rep resen t -  
a t i v e  o f  indigenous mare m a t e r i a l .  

KREEP g lass  occurs i n  t h r e e  mor h o l o g i c  forms: 1  ) r opy  s t rands w i t h  i n t e r n a l  
f l o w  t e x t u r e ,  2) b locky  fragments, 37 m a t r i x  of b r e c c i a  fragments composed o f  t h e  
minera l  assemblage; hypersthene - p l a g i o c l a s e  (An70-80) - (K, Ba) f e l d s p a r  - r a r e  
e a r t h  phosphate w i t h  c l  inopyroxene, 01 i v i n e ,  i lmeni t e ,  t r o i  1  i t e  and i r o n  as 
accessor ies.  The ropy  s t rands t y p i c a l l y  have many small  fragments welded t o  t h e i r  
w r i n k l e d  o r  f l u t e d  sur faces;  these fragments c o n s i s t  predominant ly  o f  t h e  above 
m ine ra l s .  The b locky  g lass  fragments and b recc ias  i n c l u d e  fragments o f  t h e  same 
m ine ra l  assemblage i n  va r i ous  stages o f  p a r t i a l  me1 t i n g .  Shock metamorphism o f  
t h e  i nc luded  f e l d s p a t h i c  rock  fragments and t h e  presence o f  maske lyn i te  and rounded 
i l m e n i t e  b lebs  i n  t h e  g lass  fragments i n d i c a t e s  t h a t  KREEP g lass  was formed by 
impact  me1 t i n g .  

The KREEP component o f  t h e  Apol l o  12 s o i l  a1 so i nc ludes  smal l  fragments o f  
unmel t e d  f e l d s p a t h i c  o r thopyroxen i  t e s  and gabbroic ano r thos i  t e s  , bo th  c o n t a i n i n g  
abundant K- fe ldspar  and REE phosphate. The c l o s e  a s s o c i a t i o n  o f  these r o c k  types 
w i t h  t h e  KREEP g l a s s  and t h e  compos i t iona l  resemblance t o  KREEP suggests t h a t  t h e  
fragments rep resen t  t h e  o r i g i n a l  igneous pa ren t  m a t e r i a l  f o r  t h e  KREEP g lass .  
The fragments a re  m i n e r a l o g i c a l l y  and chemica l l y  more s i m i l a r  t o  Luny Rock 1  than 
Apol 1  o  11 ano r thos i  t es .  

Th in  sec t i ons  o f  t h e  coarse f i n e  f r a c t i o n  o f  s o i l  samples 12032, 12037, and 
e s p e c i a l l y  12033 show t h a t  t hey  c o n t a i n  s i g n i f i c a n t l y  more KREEP g lass  than f o r  
t h e  o t h e r  s o i l  samples. The composi t ions o f  KREEP glasses and o f  t h e  average 
b a s a l t i c  rocks  can be used as end members f o r  a  s imple  two component m i x i n g  
model e x p l a i n i n g  Apol l o  12 s o i  1  and b r e c c i a  composi t i o n s .  The constant  composi t ion 
o f  KREEP g lass  and i t s  enr ichment i n  some s o i l  samples suggests t h a t  a  s i n g l e  
impact  event  may have added t h i s  unique component t o  t h e  Apo l l o  12 r e g o l i t h .  

Copernicus i s  t h e  c l o s e s t  c r a t e r  t o  t h e  Apo l l o  12 s i t e  t h a t  penet ra tes  mare 
m a t e r i a l ,  and one o f  i t s  rays  passes c l o s e  t o  t h e  s i t e .  We t h e r e f o r e  suggest 
t h a t  KREEP glasses and the  assoc ia ted  o r thopy roxen i tes  i n  t h e  Apo l l o  12 s o i l  
may have been d e r i v e d  f rom t h e  Imbr ian  e j e c t a  a t  Copernicus. Th i s  r a i s e s  the  
i n t e r e s t i n g  p o s s i b i l i t y  t h a t  t h e  Apol l o  14 samples may c o n t a i n  cons ide rab le  
amounts o f  KREEP-1 i ke m a t e r i  a1 . 
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