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I n t r o d u c t i o n  - Nine c o n t r o l l e d  h e a t i n g  a n a l y s e s  h a v e  been 
p e r f o r m e d  on n e u t r o n - i r r a d i a t e d  s a m p l e s  of A p o l l o  X I V  a n d  XV 
materials. The r e s u l t s  are summarized i n  t h e  t a b l e  a n d  t h e  f i g -  
u r e .  
P p o l l o  X I V  A n a l y s e s  1 4 0 7 2 , 6  C o n t r o l l e d  h e a t i n g  r u n s  were car- 
r i e d  o u t  on t w o  n e u t r o n - i r r a d i a t e d  f r a g m e n t s  o f  i g n e o u s  r o c k  
14072 ,6 .  Low 4 0 ~ r / 3 9 ~ r  r a t ios  i n  t h e  low t e m p e r a t u r e  f r a c t i o n s  
i n d i c a t e  s l i g h t  a r g o n  loss.  The r e m a i n i n g  9 5  p e r  c e n t  of t h e  g a s  
r e l e a s e d ,  however ,  h a s  4 0 ~ r / 3 9 ~ r  r a t ios  c o r r e s p o n d i n g  t o  a g e s  i n  
t h e  r a n g e  3.83-4.07 b o y .  E v i d e n t l y  less t h a n  5 p e r  c e n t  of t h e  
r a d i o g e n i c  a r g o n  h a s  been l o s t  f r o m  t h i s  sample  a n d  t o t a l  g a s  
a g e s  of 3 .94  a n d  4 . 0 2  b.y. were found .  Bo th  a n a l y s e s  a p p e a r  t o  
show a v e r y  s l i g h t  d r o p  i n  4 0 ~ r / 3 9 ~ r  rat ios i n  t h e  mid-upper 
t e m p e r a t u r e  r a n g e .  I t  seems t h a t  t h i s  r o c k  c r y s t a l l i z e d  on t h e  
moon a b o u t  4 . 0  b o y .  a g o  a n d  i t s  A r / K  r a t i o  h a s  n o t  been s e r i o u s l y  
d i s t u r b e d  s i n c e .  1 4 1 6 7 , 9  Two b a s a l t i c  f r a g m e n t s  of t h e  2-4 mm 
f i n e s  were a n a l y z e d .  The 40Ar/39Ar e v o l u t i o n  p a t t e r n s  are clear- 
l y  r e p r o d u c e d  between r u n s .  The p a t t e r n ,  i n  f ac t ,  is a p p a r e n t l y  
an e x a g g e r a t e d  v e r s i o n  o f  t h a t  o f  14072 ,6 .  Low 40Ar/39Ar ra t ios  
are a p p a r e n t  i n  low t e m p e r a t u r e  f r a c t i o n s  w h i l e  t h e  l a r g e s t  v o l -  
umes are e v o l v e d  i n  t h e  m i d d l e  t e m p e r a t u r e  r a n g e  w i t h  e q u i v a l e n t  
a g e s  o f  3.84-3.97 b. y. T h e r e  i s  a g a i n  a d i m i n u t i o n  i n  40Ar/39Ar 
r a t i o s  a t  h i g h e r  t e m p e r a t u r e s ,  b u t  i n  t h i s  case much more pro -  
nounced.  A s  y e t ,  t h e r e  is  n o  d e f i n i t i v e  e x p l a n a t i o n  o f  t h i s  
e f fec t .  W e  t e n t a t i v e l y  t a k e  t h e  p l a t e a u  a g e s  of 3.91 a n d  3 . 9 5 b . 3  
as i n d i c a t i n g  t h e  a g e  o f  c r y s t a l l i z a t i o n  o f  t h e s e  f r a g m e n t s .  
1 4 3 2 1  T h r e e  b a s a l t i c  c las ts  f rom t h i s  b r e c c i a  h a v e  been examined  
( 1 8 4 , 1 ~ ; 1 8 4 , 1 2 B ; 1 8 4 , 1 7 B ) .  The r e s u l t s  f o r  1 8 4 , l D  are shown i n  
d e t a i l  i n  t h e  f i g u r e .  The t e n d e n c y  f o r  t h e  4 0 ~ r / 3 9 ~ r  rat ios to  
s a g  i n  t h e  mid-high t e m p e r a t u r e  r a n g e  i s  a g a i n  a p p a r e n t .  D e s p i t e  
t h i s ,  o n l y  a b o u t  5  p e r  c e n t  a r g o n  loss  i s  a p p a r e n t  f o r  t h i s  
sample  which h a s  a p l a t e a u  a g e  of 3 .90 b.y. a n d  a t o t a l  g a s  a g e  
o f  3.84 b.y. The e v o l u t i o n  s p e c t r a  o f  t h e  o t h e r  t w o  c l a s t s  
184,12B a n d  184,1773 are v e r y  s imilar  h a v i n g  p l a t e a u  a g e s  of 3 .99  
a n d  3.95 b. y. r e s p e c t i v e l y .  T h e s e  f r a g m e n t s  e v i d e n t l y  c r y s t a l -  
l i z e d  3.9-4,O b e y .  ago.  They are also n o t a b l y  l o w  i n  t r a p p e d  
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argon component. In summary, three d i f fe ren t  Apollo X I V  source 
materials ( b a s a l t ,  coarse s o i l ,  breccia)  a l l  yield apparent 
4O~r/39Ar ages i n  the range 3.95 2 0.15 b.y. indicat ing a s igni f -  
icant  event occurred on the moon a t  t h i s  time. I t s  r e l a t ionsh ip  
t o  the excavation of the Imbrium basin is  s t i l l  not c l e a r ,  
however. Approximate 3 8 ~ r  exposure ages of between 20 and 30 my. 
probably date the formation of cone c ra te r .  
Ppollo XV Analyses Two control led heating analyses were perform- 
ed on basal t  15,555,26. The sample appears to  have l o s t  a l i t t l e  
over 20 per cent of i t s  argon. 50 per cent of the 3 9 ~ r  i s  relea- 
sed i n  the temperature range 860-1175O~ w i t h  e s s e n t i a l l y  constant 
4O~r/39Ar r a t i o s  ( a f t e r  cor rec t ions) .  Plateau ages thus found 
f o r  the two r u n s  a re  3.29 and 3.32 b. y. T h i s  sample, therefore,  
probably c r y s t a l l i z e d  on the moon 3.31 2 0.05 b.y. ago. An 
approximate exposure age of 75 m.y. i s  found. Both analyses give 
evidence of high temperature diminution of 4 0 ~ r / 3 9 ~ r  r a t i o s ,  t h i s  
time i n  the l a s t  5 per cent or  so of the gas- released. 

; 
f o r  Apollo X I V  and XV Samples 

Plateau Age Total Gas Cosmic Ray Exposure 
Sample (be Y e  Age(b. Y. ) Aae (m.y. ) 

Ppollo XIV 
14167,9 
2-4mm Fines, I 
14167,9 3.95 
2-4mm Fines, I1 
14072,6 4.01 
Igneous Rock I 
14072,6 4.06 
Igneous Rock I 1  
14321,184,lD 3.90 
Basalt  Clast  
l4321,184,12B 3.99 
Basalt  Clast  
14321,184,17B 3.95 
Basalt  Clast  

Basalt  
15555,26, I1  3.32 
Basalt  

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



40-39 AGES OF X I V  AND XV 

D e r e k  York 

0 Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


