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Introduction: For most chronometers including Ar-Ar, the 

crystallisation ages of shergottites show groupings at 165-180 
Ma, 375 Ma and 474-900 Ma (e.g. [1-3]). However, crystallisa-
tion ages determined by Pb-Pb dating suggest ages of ~ 4 Ga, 
with [4] citing isotopic resetting as the cause for younger ages in 
other chronometers. In addition, the presence of trapped 40Ar 
components, including terrestrial atmosphere, has been suggested 
as a cause for elevated ages in both nakhlites and shergottites 
(e.g. [5]). Having observed evidence for trapped air in previously 
reported Xe analysis of Roberts Massif 04262 (RBT 04262) [6], 
here we report apparent ages based on the Ar-Ar technique for 
RBT 04262 mineral separates, to assess whether and to what ex-
tent trapped air can account for variable ages.  

 Meteorite description and Methodology: Enriched sher-
gottite RBT 04262 shows two distinctive lithologies: The first 
has coarse-grained pyroxene oikocrysts and rare olivine, whilst 
the second is fine-grained with pyroxene, olivine and maske-
lynite (e.g. [7]). Previous research reported crystallisation ages of 
225 ± 21 Ma (Lu-Hf, [8]), 167 ± 6 Ma (Rb-Sr, [9]) and 174 ± 14 
Ma (Sm-Nd, [9]). As in [6], a small chip of RBT 04262,14 (2nd 
lithology) was crushed and mineral separates hand-picked into 8 
aliquots: 4 of olivine-pyroxene (Olpx), 3 of maskelynite (Mask) 
and 1 of opaque (Opq). Following neutron irradiation, the ali-
quots were analysed for Ar isotopes using a laser step-heating 
technique on an MS1 noble gas mass spectrometer (Manchester). 

Results and Discussion: RBT 04262 showed an average ap-
parent K-Ar age of ~321.0 ± 0.3 Ma, with total Ar-Ar ages rang-
ing between ~310-1355 Ma. The Olpx aliquots yield older appar-
ent ages (625 ± 19, 644 ± 3, 723 ± 17, 1355 ± 47 Ma) than the 
Mask (309 ± 1, 340 ± 2, 348 ± 3 Ma) and Opq (575 ± 31 Ma), 
and show overall increasing age with temperature during stepped 
heating. These apparent ages are older than previously reported 
Lu-Hf and Sm-Nd ages of RBT 04262, and may suggest the pres-
ence of a trapped 40Ar component. In addition, correcting for 
40ArK (assumed age 174 Ma [9]) does not significantly reduce the 
40Ar content, leaving a putative trapped 40Ar/36Ar of ~1000. 
There is a clear correlation in the Mask between 40Ar and K, and 
correlation in Olpx between 40Ar and Cl. This may suggest mul-
tiple trapped components including an aqueous Cl-bearing phase 
or Cl-rich melt inclusions in olivine. In addition, there is no ob-
vious overall correlation between 40Ar concentration and mineral 
separate, which may suggest its location within a minor phase 
(e.g. melt/fluid inclusion). 
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