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Concent ra t ions  of K, U, and Th from many miss ions (1,2,3) were summarized. 
The K-U sys temat ics  a r e  shown i n  f i g u r e s  1, 2, and 3. There a r e  severa l  obser-  
v a t i o n s  one can make: A) The Th/U r a t i o  f o r  t h e  m a j o r i t y  o f  t h e  l u n a r  samples 
i s  3.8 2 0.2. The except ions  a r e  g r a n i t e  12013 t h a t  has a  Th/U r a t i o  o f  3.3 
(1 )  and t h e  A p o l l o  17 mare b a s a l t s  have a  Th/U r a t i o  o f  3.2 (3 ) .  B )  The major -  
i t y  o f  t h e  s o i l  s  and b recc ias  (except ions  a r e  those o f  Apol l o  11 and Luna 16 
samples) f o l l o w  a  K:U t r e n d - l i n e  ( f i g u r e  1 )  between t h e  mare b a s a l t s  and KREEP 
suggest ing  simp1 e  m i x t u r e s  between those 2 components. There a r e  problems 
w i t h  t h i s  s imple  approach s i n c e  new r o c k  types have been found such as low K  
Fra  blauro b a s a l t  ( 4 ) ,  VHA b a s a l t  ( 5 ) ,  KREEPy 16 (avera e  of 6501 5,  60315, and 
62235), and KREEPy 17 ( n o r i  ti c  b r e c c i a  f rom Apol l o  17 9 3 ) )  t h a t  have r a t h e r  
s i m i l a r  K/U r a t i o s  t o  KREEP and f a l l  on t h e  t r e n d  l i n e  i n  f i g u r e  1. There fore  
based o n l y  on t h e  K-U sys temat ics  i t  i s  d i f f i c u l t  t o  determine t h e  component 
abundance i n  t h e  s o i l s  and a  mu1 t icomponent and mu1 t i e l e m e n t  m ix ing  model 
a n a l y s i s  i s  r e q u i r e d  (6,7). C) The A p o l l o  11 s o i l  and b recc ias  f o l l o w  a  d i f -  
f e r e n t  t r e n d  l i n e  between t h e  h i g h  and l o w  K  mare b a s a l t s  f rom A p o l l o  11. 
M ix ing  models c a l c u l a t i o n s  u s i n g  many components and elements, show t h a t  t h e r e  
a r e  o t h e r  components p resen t  such as an " a n o r t h o s i t i c "  and KREEP components 
( 6 ) .  Th i s  m i x i n g  l i n e  has a  n e g a t i v e  i n t e r c e p t  i n  t h e  K  a x i s  t h a t  does n o t  
have any geochemical s i g n i f i c a n c e  s i n c e  i t  i s  a  m i x i n g  l i n e .  
Comparison w i t h  o t h e r  element sys temat i cs .  The K-U sys temat ics  o f  l u n a r  sam- 
p l e s  a r e  i m p o r t a n t  i n  unders tand ing t h e  processes by which the  moon was formed 
and evo lved (8 ) .  The K/U r a t i o  i n  l u n a r  samples i s  r a t h e r  cons tan t  when com- 
pared w i t h  r a t i o s  found i n  t h e  e a r t h  and me teo r i t es  ( f i g u r e  3 ) .  Recen t l y ,  o t h e r  
s i m i l a r  p a i r s  o f  v o l a t i l e - r e f r a c t o r y  sys temat ics  have been developed showing 
a l s o  r e l a t i v e  constancy o f  t h e  r a t i o  o f  l a r g e - i o n  1  i t h o p h i l e  t race-elements 
such as K-La ( 9 ) ,  K-Ba, K-Zr (10) .  These and t h e  K-Sm sys temat ics  f o r  l u n a r  
samples a r e  compared i n  f i g u r e  2  f o r  a  v a r i e t y  o f  rock  types.  Th is  f i g u r e  
shows t h a t  i n  a l l  cases t h e  r a t i o s  f o r  these p a i r s  i s  much s m a l l e r  than t h e  
va lue  found i n  c h o n d r i t e s  suggest ing  enr ichment o f  r e f r a c t o r y  elements and 
d e p l e t i o n  o f  v o l a t i l e  elements on t h e  moon ( 8 ) .  These r a t i o s  a r e  r a t h e r  cons- 
t a n t  b u t  t h e r e  i s  a  " f i n e "  s t r u c t u r e  o r  smal l  degree o f  v a r i a b i l i t y  i n  r a t i o s .  
K  and U  concen t ra t i ons  o f  t h e  average upper mant le  o f  t h e  moon. O f  t he  2  
t r e n d  l i n e s  i n  f i g u r e  3 one i s  t h e  m e t e o r i t i c  t r e n d  l i n e  and t h e  o t h e r  i s  t h e  
approx imate ly  cons tan t  K/U 1  i n e  f o r  t h e  Moon (averase about  2500). Assuming 
t h a t  t h e  b u l k  compos i t ion  o f  that  p a r t  o f  t he  moon where most o f  t h e  l u n a r  
samples were d e r i v e d  had K  and U concentrations t h a t  f o l l o w  t h e  m e t e o r i t i c  
t r e n d  l i n e ,  then t h e  i n t e r s e c t i o n  o f  those 2  t r e n d  l i n e s  would g i v e  t h e  K and 
U  concen t ra t i ons  o f  t h e  upper mant le  o f  t h e  moon o r  t h a t  p a r t  o f  t he  moon 
where most l u n a r  samples were de r i ved .  That  i n t e r s e c t i o n  f o r  a  K/U r a t i o  of 
2500 i s  220 ppm K and 85 ppb U. The U c o n c e n t r a t i o n  agrees w i t h  t h e  va lue  
c a l c u l a t e d  by ~ S n k e  ( 9 )  us ing  a  d i f f e r e n t  approach. For K/U r a t i o s  o f  1500 
and 3500 t h e  c a l c u l a t e d  U values a r e  110 and 70 ppb r e s p e c t i v e l y .  There c o u l d  
t h e r e f o r e  be a  smal l  degree o f  o r i g i n a l  he te rogene i t y  i n  the  moon, c o n s i s t e n t  
w i t h  t h e  " f i n e "  s t r u c t u r e  shown b e f o r e  i n  o t h e r  sys temat ics  (K-Bay K-Zr, K-Sm 
and K - ~ a ) .  The above va lue  o f  t h e  c o n c e n t r a t i o n  o f  U can be compared w i t h  t h e  
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U c o n c e n t r a t i o n  es t ima ted  f o r  t h e  moon f rom t h e  hea t  f l o w  exper iment i n  the  
Apol l o  15 and 17 s i t e s  ( l l ) ,  t h a t  corresponds t o  about  75 ppb o f  U (assuming 
u n i f o r m  d i s t r i b u t i o n  of U, K/U=2500 and Th/U=3.8), suggest ing  t h a t  n o t  o n l y  
t h e  upper mant le  b u t  p robab ly  a l a r g e  p a r t  o f  t h e  moon, on t h e  average, i s  
en r i ched  about  7 t imes i n  U w i t h  r e s p e c t  t o  chondr i t es .  
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