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Lunar cumulate n o r i t e  78235-8 rece ived much a t t e n t i o n  as a  poss ib l e  parent  
f o r  KREEP and as a  member o f  t he  Mg-r ich p l u t o n i c  s u i t e  i n  t h e  l u n a r  c r u s t  (1, 
2,3). Much i n f o rma t i on  regard ing  t he  t ime o f  format ion o f  t h i s  n o r i t e  i s  a l -  
ready a v a i l a b l e  based on s tud ies  o f  t h e  system Sm-Nd on s p l i t s  o f  ou r  sample 
( 1 )  and o f  t he  systems Rb-Sr, Sm-Nd and Ar-Ar on sample 78236,4 (2 ) .  Each sys- 
tem was found t o  be d i s t u rbed  presumably because o f  severe shock metamorphism 
(3).  Since t h e  Ar-age record  i s  gene ra l l y  bes t  preserved i n  l u n a r  p lag ioc lases 
and i n  view of t h e  severe shock metamorphism, we have sampled t h ree  major 
macroscopica1ly d i s t i n c t  p lag ioc lases .  
Plag. A (>lmm): Seven aggregates o f  m i l  ky-whi te and o f  minor amounts of co l o r -  
l e s s  t o  gray p lag ioc lases,  w i t h  est imated < 0.5% o the r  phases. 
Plag. B-1 (Clmm): Grains o f  0.5 t o  lmm s i z e  o f  g lassy c o l o r l e s s  p l ag ioc l ase  
(maskelyn i te)  w i t h  est imated < 1% adher ing opx and opaque phases. 
Plag. B-2 ( e l m )  : Grains o f  0.5 t o  lrnm s i z e  o f  m i l  ky-whi te p lag ioc lase  ( re1  i c t )  
w i t h  est imated < 1% o f  adher ing opx and opaque phases. The r e s u l t s  f o r  t h e  
Plag. samples a re  shown i n  f i g u r e s  1, 2 and i n  (4). I n  a l l  samples, A r  i s  o n l y  
re leased a t  ve ry  h i gh  temperatures (Fig.  1 ) .  I n  f ac t ,  i t  i s  more r e t e n t i v e l y  
s i t e d  than Ar i n  any o the r  l u n a r  ma te r i a l  (5,6,7). A l l  t h ree  samples show es- 
s e n t i a l  l y  i dea l  examples of 3 9 ~ r - 4 0 A r  age p la teaus w i t h  a  p la teau  range o f  from 
Q, 0.1 t o  1.0 o f  t h e  f r a c t i o n a l  39Ar release. A1 so, t he  t h ree  p la teau  ages a re  
i d e n t i c a l  w i t h i n  t h e  narrow e r r o r  l i m i t s .  Furthermore, t he  K/Ca r a t i o  remains 
constant  over t h e  p la teau  range as expected f o r  h i gh  p u r i t y  minera l  separates. 
Since the  t o t a l  4 0 ~ r  l oss  i s  l e s s  than 2%, i n  s p i t e  o f  t he  c l e a r  i m p r i n t s  o f  
s t rong  shock metamorphism, we conclude t h a t  t he  p l ag ioc l ase  system remained 
c losed f o r  t he  l a s t  4.11 + 0.02 Gy. However, our  r e s u l t s  a re  a t  var iance w i t h  
A r  data repor ted  by (2 )  in which a 78236,4 plag. sample shows a d i s t i n c t  r e -  
lease curve and age as we l l  as much lower K and Ca contents  than our  p l a g i o -  
c lase  (4 ) .  Furthermore, i f  p l ag ioc l ase  e q u i l i b r a t e d  4.11 Gy ago, then t h e  Sm- 
Nd data (1  ) r e q u i r e  t h a t  1 4 3 ~ d  i n  orthopyroxene (opx) was cons iderab ly  evolved 
a t  t h i s  t ime and, the re fo re ,  o lde r .  We were aware o f  t h e  i nhe ren t  d i f f i c u l t i e s  
of Ar-Ar d a t i n g  o f  opx o f  low K content ,  bu t  we thought t h i s ,  never the less,  t o  
be an impor tan t  datum towards e s t a b l i s h i n g  t h e  age o f  t h i s  n o r i t e .  Sample 
Opx-El i s  a  s i n g l e  aggregate o f  opx, and sample Opx-E2 i s  a  c o l l e c t i o n  o f  opx 
c r y s t a l s  and aggregates o f  0.4 t o  1mm size.  Only g ra ins  w i t h  g lass - f ree  sur -  
faces were hand-picked under a  b i nocu la r  microscope on an x-y stage. I n t e r -  
cumulus mesostasis was no t  observed on surfaces bu t  can occur i n t e r s t i t i a l l y  
(2) .  The Ar re lease  pa t t e rns  i n  opx (Fig.  3 )  appear complex and do n o t  def ine 
a  p la teau  age. A second minor (contaminant)  phase charac te r i zed  by ve ry  h i gh  
K and low Ca contents  i s  present  i n  a d d i t i o n  t o  opx. Since t he  K concentra- 
t i o n  i n  Opx-E2 i s  o n l y  3lppm, t h e  K- r i ch  phase, which f i t s  t he  c h a r a c t e r i s t i c s  
o f  intercumulus mesostasis (2 ) ,  severe ly  a f f e c t s  the  opx age data. Fig. 3  a l -  
lows a measured lower  l i m i t  o f  3.6 Gy t o  be se t  f o r  t he  Ar-age o f  opx (average 
1300-1400" s teps) ,  bu t  t h e  c o r r e c t  age may be compat ib le w i t h  t he  4.11 Gy 
value. The K- r i ch  phase i t s e l f  revea ls  a  very low 40Ar r e t e n t i o n  age which ap- 
pears t o  be compat ib le w i t h  t he  cosmic-ray exposure age o f  300 My, as i n f e r r e d  
from Ar and Kr s p a l l a t i o n  data. The p o s s i b i l i t y  o f  i t s  outgassing o r  forma- 
t i o n  a t  t h i s  t ime  cannot be excluded. We cons ider  two models f o r  t he  e a r l y  
h i s t o r y  o f  t he  n o r i t e :  ( i )  Slow c o o l i n g  i n  the  l u n a r  c r u s t  ( 2 )  and excavat ion 
a t  4.11 Gy; ( i i )  Formation c lose  t o  4.4 Gy and a near-complete r e s e t t i n g  o f  t h e  
4 0 ~ r - c l o c k  i n  p l ag ioc l ase  4.11 Gy ago. 
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