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The I-Xe system, based on the decay of 15.7 Ma lZ91, is a potentially 
precise chronometer of early solar system events. However, it is not known how 
the system responded to thermal events during the post-formation histories of 
ordinary chondrites, severely limiting the usefulness of this system [I]. 
Isothermal experiments on ~jurbole for different heating durations suggest that 
at least three domains are responsible for the thermal release of radiogenic 
12%e (12%e*) and that the system may be less susceptible to thermal resetting 
than some calculations indicated. 

Two scenarios for the release of 129~e* have been proposed. In one, the 
mobility of 12%e* is governed by diffusion in mineral grains. This leads to 
predicted closure temperatures comparable to, or less than, metamorphic 
temperatures [2]. In the second, mineral grains that solidified at specific 
temperatures trapped 129~ within them, and the resulting 12%e* is only released 
when those minerals melt, such that isotopic closure occurs at the temperature 
of solidification. 

Procedure: 
We measured the retention of 12%e* in Bjurbole (LA) for different run 

durations and temperatures. Crushed (<250 pm) samples were heated to 1000°C, 
llOO°C, or 1200°C, for times ranging from 1 hour to 14 days. Splits of the 
samples were fused and analyzed in a VG5400 noble gas mass spectrometer [4]. 
Samples of the crushed, but unheated, Bjurbole were also analyzed. The fraction 
10s t was calculated as ( 12%e*deated - 12%e*treated) /(12%e*rmheated) . 

Amounts of 129~e* were corrected for trapped 12%e (and blanks) by assuming 
a 12%e/132~e ratio of 1.01M.03 in the trapped component, which encompasses air 
(0.98) and Bjurbole trapped Xe (1.04). Duplicate analyses were performed on all 
time-temperature steps except the llOO°C-1 hour step. 

Results : 
Approximately 12% of the total "%e* is released at slOOO°C in the first 

hour of heating (Fig. la). Heating for 2.5 orders of magnitude longer releases 
little, if any, more =%e*. The fraction released during the longer heatings 
is less than the amount predicted by [2] for diffusion from a single domain. 

Figure lc shows the loss profile at 1200°C from 1 to 24 hours along with 
the predicted diffusion curve [2] . Again the diffusion curve based on parameters 
derived from standard stepwise heating does not match the data. Approximately 
80% of the *%e* outgassed, regardless of heating time. The remaining 20% must 
be released either by melting or by diffusion with much different parameters than 
those predicted. 

Figure lb shows a profile of increasing loss with time at llOO°C that 
suggests a diffusion process. However, the fact that the 129~e* which appears 
to be diffusing at llOO°C seems to have been almost fully retained at 1000°C and 
almost fully released at 1200°C suggests diffusion parameters that would lead to 
a relatively high closure temperature for this domain as well. 

The results suggest that 12%e* in BjurbGle is released from at least three 
different domains. One domain outgasses completely at 1000°C, although little 
can be said about the release mechanism. The second, containing the majority of 

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



226 LPSC XXIV 

RELEASE OF q e *  FROM B J U R B ~ U :  Burkland M. K. et a1 . 

the lZ9xe*, appears to diffuse out at about llOO°C in these experiments. The 
third domain retains lZ9Xe* after 24 hours at 1200°C, indicative of a very 
retentive mineral site. 

An Arrhenius plot of the data (Fig. 2) is consistent with the results of 
standard stepwise heating [2]. But a systematic variation of two log units at 
1000°C and 1200°C with extended heating indicate that simple diffusion from a 
single type of site is not an adequate description of the system. Rather, a 
mixture of sites with different release properties is required. 
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Fig. 1: Fraction of 
lZ9Xe* released vs . time 
during extended heating 
of Bjurbole at 1000°C 
(la), llOO°C (lb), and 
1200°C (lc) . Data from 
this work are compared 
with predictions of 
diffusion calculations 
(curve), using diffusion 
parameters from [2] 
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