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3 9 The40Ar- Ar age dating technique has been applied to separated 
minerals (plagioclase, pyroxene, quintessence, and "ilmenite") as well as to 
unseparated whole rock samples from Apollo 14 and Apollo 15. These 

investigations make it clear that the age resolution possible by the 40Ar- 

3 9 ~ r  method is limited not by experimental errors but rather by the 
interpretation of variations in the K-Ar age spectrum which exceed the 
experimental errors. 

A monotonic increase of apparent age with release temperature is 

frequently observed in40~r-39~r experiments. It is a well-understood 
consequence of prior gas loss and does not affect the validity of an age 
determined from a high-temperature plateau. However, seemingly unambiguous 
ages differing by 0.1 AE have been determined by well-defined plateaux in the 
apparent age spectra of whole rock and plagioclase samples of rock 15555. 

Prior low-temperature losses of 40~r observed in 14073 and 14310 are reflected 
principally in the quintessence phase (high K interstitial glass), confirming 
earlier suggestions. The quintessence separates for both 14073 and 14310 
nevertheless define high-temperature apparent age plateaux which are 
marginally lower than the ages of the corresponding unseparated samples or 
mineral separates. The effect of low ages in the non-retentive quintessence 
is a lowering of the apparent age of the unseparated whole rock and is the 
presumed explanation for the apparent age difference between the plagioclase 
and unseparated samples of 15555. The degree to which this effect is 
operative in other rocks has not been established. 

A well-defined pattern of apparent ages has emerged from the study of a 
number of Apollo 14 samples. The apparent ages increase as a function of gas 
release to a reasonably well-defined plateau followed by a significant 
decrease in apparent age in the final 10-20% of gas release. This anomalous 
behavior is not observed in plagioclase and quintessence separates of these 
rocks, but is particularly strong in pyroxene separates, and less so in an 
"ilmenite" separate. 
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Since plagioclase shows the best gas retention characteristics of all the 

phases studied and has not been observed to show the anomalous behavior of 
the pyroxene, it must be regarded as a more reliable and more easily 
interpreted age indicator than the other minerals and even unseparated whole 
rock samples. 

A second type of anomalous apparent age spectrum is observed in several 
samples of 14083 and 14321, both fragmental rocks from the edge of Cone 
crater, and in a shocked igneous fragment from soil 14001. Both light and 
dark fractions of 14083 were studied; the 14321 samples were a group of 
light-colored igneous fragments showing some evidence of shock, a well- 
defined basaltic clast, two samples of dark, fine-grained, partly vesicular 
material, and a fin y-crushed split of one of these dark fractions. The K 
concentrations (and "Ar) vary by a factor of 4 among these samples. These 
samples show a peculiar characteristic release pattern in which the apparent 
ages rise to very high values in the early stages of release (-  10%) and 
then decline steadily to very low values at higher extraction temperatures. 
This release pattern is found to varying degrees in all of these samples with 
the extreme case being the crushed fragment of 14321, which varied from 
4.3 AE to 2.4 AE. 

The average age of each of these samples, computed from the ratio of 
total 40Ar to total 39~r, is remarkably constant at 3.92-3.93 AE, excepting 
only the 14321 basaltic clast, whose lower 3.86AE age is reasonably 
attributed to gas loss in the first release fraction. This conservation 
suggests that the pattern is due to a redistribution, without significant loss, 

of 40~r (or K) . The relatively simple age spectrum provides a boundary 
condition on suggested redistribution processes. The crushing experiment 
has shown that little of the 40Ar is located in positions such as larze 
vesicles and interstitial voids easily accessible by crushing. - 

3 7 
39~r/ Ar release patterns in several of the samples reflect relatively 
small variation in the apparent K / c ~  ratio as compared to rocks in which 

large amounts of 40~r are contained in K-rich glass. 

These large and variable differences in the age spectra notwithstanding, 
the agreement of the total gas ages also suggests that relatively precise 
ages can be extracted from data on samples where this pattern is observed, 
if low temperature losses have had no serious effect on the second release 

fraction. If the 40~r or K has been redistributed in a single event, it 
must have occurred less than 3.5 AE ago. In particular, if redistribution 
occurred during brecciation, then this event must be separated from the 
Imbrium impact event, which occurred more than 3.75 AE ago. 
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