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A general  t ime-scale  of lunar rock formation ha s  been established by 
radiometr ic  dating. In broad t e r m s  there  a r e  two immediate problems 
concerning this t ime -scale  which a r e  st i l l  la rgely  unresolved: 

(a )  Does the clustering of t e r r a  rock ages  reflect  a lunar cataclysm (1) in 
the sense  that a substantial f rac t ion of the m a r i a  was excavated in a re la -  
tively shor t  time in terval  3.95 AE ago, o r  i s  the clustering observed 
because the l a s t  2 l a rge  impacts  (by the Oriental  and Imbrian project i les)  
have obliterated the record  of e a r l i e r  events a t  the lunar surface  near  the 
Apollo landing s i t e s  (2) ,  leaving only ve ry  few t r ace s  of older rock fo rma-  
tion (3)?  

(b )  Was the filling of a m a r e  basin accomplished within a relatively shor t  
period, o r  did the filling by successive lava flows las t  over t imes  compara-  
ble to the interval  between excavation and filling. 

This paper i s  meant a s  a contribution to answering these two 
que stions . 

All hi hland rocks  investigated in  the past in  our laboratory have 
yielded Ar3\-Ar4' ages  near  3.95 AE (4),  whenever a high o r  intermediate 
temperature  plateau was found. Encouraged by the repor t  of higher ages  of 
smal l  rock f ragments  f r om the neighbourhood of the Apollo 16 North Ray 
Cra t e r  (3)  we have begun a study of rock f ragments  in  the 2 - 4 m m  size  
range collected a t  station 13, about 800 m f rom the r i m  of this c ra te r .  The 
resu l t s  obtained so  f a r  f rom 4 f ragments  a r e  shown in figure 1. The data 
were  corrected fo r  trapped ~r~~ which was determined f rom ~ r ~ ~ / ~ r ~ ~  - 
~ r ~ ~ / ~ r ~ ~  plots. A smal l  piece of each fragment was se t  aside for pet ro-  
logic classification. The ages  of 3 f ragments  lie between 3.95 and 4.00 AE,  
but one gives an  age of 4.19 + .06  AE. This age i s  based on a well defined 
plateau (Figure l ) ,  and therefore  i t  i s  not simply some re l ic t  f r o m  the ea r ly  
h is tory  of this rock, but should represen t  a definite period of rock fo rma-  
tion o r  a t  l eas t  a severe  metamorphic event. The exposure age of 5 5  m.y .  
fo r  this f ragment  indicates a North Ray Cra t e r  origin (cf. 5). This c r a t e r  
may  have excavated older mate r ia l  f r o m  below the Cayley layer  (cf. 2). Age 
determinations on additional f ragments  f r om station 13 a r e  in progress .  

The exposure age of 1 . 8  m. y. of rock 65315, a B2 breccia with anor-  
thositic composition, indicates excavation f rom South Ray Cra te r .  Taken a t  
face value the ~ r 4 0 / ~ r ~ 9  re lease  curve implies a 2- stage metamorphism in 
the his tory  of this  rock (Figure  2). This  would be i n  agreement with the 
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postulate that the B2 rocks  have been brecciated and rebreccia ted (6).  The 
low temperature  pa r t  of the re lease  curve (-2 AE) would then correspond 
to the rebrecciat ion caused during formation of older c r a t e r s ,  whereas  the 
p r ima ry  brecciation took place between 3 and 4 AE. If we assume that this  
event was accompanied by a ve ry  high Ar  loss ,  then the apparent  age of the 
l a s t  temperature  s tep  of 4.30 + . 26 AE could be an  indication of anor -  
thosite formation ea r l y  in  the his tory  of the moon (7). 

Turner  (8)  found a sys temat ic  difference between the ~ r ~ ~ - ~ r ~ ~  ages  
of the low-K and high-K Apollo 11 basalts.  Our data confirm this  (Figure 3). 
I t  i s  not c lea r  yet  whether there  i s  a quasi continuous sequence of ages  o r  
whether there a r e  three  age groups. In ei ther case  the age pattern implies 
that the lava flows i n  Mare Tranquil l i tat is  las ted  a t  l eas t  400 million years .  
Models of Apollo 11 rock strat igraphy have been deduced f r o m  the exposure 
age distribution and the contents of slow neutron products (9). In one model 
the high-K basalts  overl ie  the low-K rocks.  This would f i t  the ~ r ~ 9 - ~ r ~ ~  
age relation. The highest age (3.92 zk .03  AE, rock 10003) i s  ve ry  well 
established by measurements  on whole rock and separated fe ldspar  samples.  
Considering the large  spread of Apollo 11 basalt ages ,  the fact  that a rock 
of such a high age was found near  the surface of the lava filled Tranquillity 
basin suggests that the l a t t e r  was excavated appreciably ea r l i e r  than the 
cataclysmic period mentioned above. 
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