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Introduction: Short-lived radionuclides are powerful tools to 

date processes that occurred during the formation and the early 
evolution of the solar system. The various short-lived decay sys-
tems record different events depending on the closure tempera-
tures of each system in the specific host minerals. In this study, 
we determined the I-Xe systematics of different mineral phases 
from the ordinary chondrite Allegan (H5) and the acapulcoite 
Dhofar 125 in order to investigate the closure behavior of the I-
Xe decay system. These were aliquots of separates previously 
analyzed for Pd-Ag systematics [1] to facilitate the comparison 
between the two systems. 

Analytical techniques: About 1 mg of the various mineral 
phases were handpicked: olivine, clinopyroxene, metal, troilite 
and a chondrule fragment (plagioclase) for Allegan; enstatite and 
metal for Dhofar 125. The mineral fractions were irradiated and 
analyzed for Xe isotopes on RELAX at the University of Man-
chester following the procedure of [2]. The data were corrected 
for fission and trapped Xe and the I-Xe ages were determined 
relative to Shallowater (4562.3 ± 0.4 My [3]).  Uncertainties re-
ported on I-Xe data are 1 sigma. 

Result and discussion: Allegan. The most consistent I-Xe 
age (4565.8 ± 1.0 My) is obtained for the high-Ca pyroxene, 
which is thought to reflect chondrule formation [1]. Data from 
olivine and the chondrule fragment are consistent with this age 
when considered as mixtures of iodogenic gas and Xe-Q. Some 
evidence, however, points towards a later closure consistent with 
the age reported for H5 chondrites from the Hf-W decay system 
(4562.4 ± 0.9 My) [4].  Troilite contains only small amounts of 
129Xe from the decay of 129I and displays low I/Xe ratios, preclud-
ing a precise age determination. Metal data suggest resetting 
around 4531 ± 20 My, consistent with Ar-Ar ages reported for 
H5 chondrites [5]. In addition, the Pd-Ag systematics of Allegan 
metal also indicates a later thermal event (at 4550 My or later), 
which did not affect the Pd-Ag systematics in selected silicate 
fractions [1]. 

 Dhofar 125. The two pyroxene fractions analyzed for Dhofar 
125 yield a combined I-Xe age of 4557.1 ± 0.5 My, in agreement 
with previous I-Xe data on lodranites [6]. Metal has high I/Xe 
ratios with some iodogenic 129Xe that may indicate closure at 
4500-4550 My. This is in line with the average Ar-Ar age (4510 
± 20 My) that was previously reported for acapulcoites and 
lodranites [7].  

Taken together with the Allegan results, our data provide ev-
idence that the I-Xe decay system is a very robust chronometer in 
silicates. Metal phases are more easily disturbed and may be reset 
under similar conditions to the Ar-Ar chronometer in silicates. 
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