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Introduction: The 26Al-26Mg short-lived chronometer (half life of 0.72 Myr) has been extensively used to date 

objects formed in the solar protoplanetary disk, SPD (e.g. [1-2]). However, the application of this chronometer re-
quires that the relative abundance of the 26Al is uniform. One means of testing this assumption is to assess, at the 
high precision possible by modern multi-collector inductively coupled plasma mass-spectrometry (MC-ICPMS), the 
homogeneity of the mass-independent 26Mg compositions of different bulk chondrite types. Previous work has re-
ported small but significant variability (~ 10 ppm) in such measurements [3], which has been interpretated as reflect-
ing either an initial heterogenous distribution of 26Al within the SPD [3] or an initial variability of 26Mg distribution 
across the SPD at the time of CAI formation [4]. Given the very small isotopic differences and important implica-
tions of these measurements, we have re-examined this much debated issue by making a new set of high precision 
Mg isotopic measurements on a suite of bulk chondrites. 

Samples and methods:  We sought to analyse a fuller range of chondrites than presented by Larsen et al. [3], 
although subsequently further data from the Copenhagen group have been published. We have made measurements 
of six carbonaceous (CV, CI, CM, CO), two enstatite (EH and EL) and three ordinary (H and LL) chondrites. Mg-
isotope ratios were measured using a Thermo Finnigan Neptune MC-ICPMS at the University of Bristol, using a 
standard-sample-standard bracketing procedure with the DSM-3 international stardard [5]. We used intense (>1 nA) 
beams of 24Mg, to obtain sufficiently precise determinations and made the measurements at a mass resolution of ~ 
5000 M/ΔM to yield a high signal to noise ratio and remove potential interferences. The terrestrial standards meas-
ured (the Hawaiian BHVO-2 and Icelandic BIR-1 basalts, the Japanese JP-1 peridotite and San Carlos olivines) all 
together define a mass-independent 26Mg composition of 0.8 ± 2.8 ppm (2se). 

Results: We also find that different chondrites show a range in their mass-independent 26Mg compositions, ~ 10 
ppm within carbonaceous chondrites, but with a similar difference between carbonaceous and ordinary chondrites. 
This is consistent with literature data [3, 6]. The correlation between mass-independent 26Mg and ε54Cr has been 
widely used to argue that this variability between bulk reservoirs is linked to a heterogeneous initial distribution of 
26Al within the SPD [3, 6]. However, considering the different groups of carbonaceous chondrites together, there is a 
lack of correlation between mass-independent 26Mg and ε54Cr and only a very weak co-variation between ordinary, 
enstatite and carbonaceous chondrites. This weakens the arguments made that link initial variability of 26Al to pro-
cess which govern ε54Cr. In addition, we reproduce an ~ 10 ppm difference between CR and CI chondrites, that has 
recently been explained as a result of CRs mixing with material that formed in the outer part of the solar system, in a 
region with no 26Al [6]. However this argument cannot be used to explain the ~ 10 ppm difference between carbona-
ceous and ordinary chondrites, which both seemingly contained similar amounts of live 26Al from internal isochrons 
in their chondrules. Thus, we concur that mass-independent 26Mg variability does exist between bulk chondrites, but 
not all of it can be explained by an initially heterogeneous distribution of 26Al, and thus this issue needs to be re-
assessed. 
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