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Introduction: Cosmic ray exposure ages (CRE ages) meas-

ure the length of time a meteoroid was exposed to cosmic rays as 
a small body between separation from its parent asteroid or planet 
and arrival at the Earth. They can be determined by comparing 
the equilibrium concentration of radioactive 81Kr to the concen-
trations of stable cosmogenic Kr isotopes. Among the various 
types of methods 81Kr-Kr CRE ages appear the most reliable for 
eucrites because no adjustment is needed for shielding and sam-
ple composition [1]. However low 81Kr concentrations (few thou-
sand atoms/mg [2]) and low 81Kr/Kr ratios have been constraints 
on the use of the method since bulk (up to 1 g) samples have been 
required.  Here we report 81Kr-Kr ages acquired by RIMSKI –  
Resonance Ionization Mass Spectrometer for Krypton Isotopes 
[3, 4]. 

Results and discussions: Typical samples were grains of 1-
3 mg, each containing a few thousand atoms of 81Kr and ~105-106 
atoms of stable krypton isotopes. Between 3-6 replicate analyses 
have been made for each meteorite in this study. Gas was ex-
tracted by laser heating. Isotope ratios were corrected for mass 
discrimination using interspersed analyses of krypton sourced 
from the terrestrial atmosphere. For 7 eucrites our data are con-
sistent with previously reported literature data [4] once account is 
taken of the recent revision of the 81Kr half-life to 2.29x105 y [5]. 

We have also analysed two samples for which 81Kr-Kr ages 
have not been previously reported. Our preliminary age for the 
eucrite Lakangaon is 24.59±0.87 My, while that for the anoma-
lous eucrite Bunburra Rockhole is 26.71±1.05 My.  

Eugster and Michel [1] assign known eucrites to five CRE 
age clusters corresponding to presumed impacts on the parent 
body. Our data suggest that Lakangaon belongs to a cluster with 
Millbillillie, for which we obtain an 81Kr-Kr age of 23.57±1.87 
My (compare to the literature age of 22.38±0.73 My [2]) and 
Bereba 26.29±1.65 My (27.17±2.29 My [2]). 

Bunburra Rockhole [6] was recovered by The Desert Fire-
ball Network in Western and has a calculated pre-atmospheric 
orbit suggesting its parent body is a member of the Aten group of 
earth-crossing asteroids. While our data suggest an 81Kr-Kr age 
similar to that of Millbillillie, Bereba and Lakangaon, oxygen 
isotope and other data imply that it did not originate on the 
eucrite parent body [6]. Our 81Kr age is distinctly different from 
those of the other anomalous eucrite falls, Pasamonte (7.7±0.52 
My [2]) and Ibitira (12.5±0.52 My [2]), suggesting they sample 3 
impacts in contrast to the 5 impacts on the Eucrite parent body 
that have produced 26 falls with measured 81Kr-Kr ages to date. 
Eucrite samples were provided by Natural History Museum. This 
work was funded by the STFC, grant number ST/G003068/1. 
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