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Introduction:  In-situ Mg isotope measurements of 

mineral and mesostasis phases in unequilibrated chon-
drules provide important information on chondrule 
formation and potentially allow to determine the crys-
tallization ages of individual chondrules using the de-
cay of the short-lived 26Al (t1/2 = 0.717 My) to 26Mg. 
Previously published data point to chondrule formation 
from c. 0.5 to 3.5 My after CAIs [e.g. 1, 2]. The com-
parison of datasets derived from different laboratories 
within the last decates, however, is not straightforward 
due to varying analytical setups and individual ap-
proaches of data correction to account for instrumental 
and natural mass fractionation. Here we present our set 
up which aims to extend the already existing data set 
of chondrule ages by internally consistent high-
precision Mg isotope measurements for a comprehen-
sive suite of chondrules from carbonaceous and ordi-
nary chondrites. Key questions of chondrule formation 
that will be addresses are: Are all chondrules in one 
meteorite class identical or do they show a spread in 
ages? Are there systematic age differences among dif-
ferent chondrule types?  

Samples:  The set of samples selected for this 
study comprises some of the least metamorphosed car-
bonaceous as well as ordinary chondrites (NWA 779 
(CV3), NWA 8276 (L3.00)) some of which were re-
quested from and kindly provided by NASA from their 
collection of Antarctic Meteorites for this project 
(MET 00452 (L(LL)3.05), MET 96503 (L3.10), QUE 
97008 (L3.05), MET 00526 (L(LL)3.05), DOM 08006 
(CO3)). 

Methods:  Samples are measured using the Came-
ca IMS 1280-HR large radius secondary ion micro-
probe at the SwissSIMS laboratory, University of Lau-
sanne. Primary minerals yielding high Al/Mg ratios 
(e.g. feldspar) are relatively rare and tiny in chondrules 
whereas suitably sized glassy mesostasis is more 
commonly found but tend to have lower Al/Mg ratios. 
To derive age information from a high number of 
chondrules applying the identical analytical procedure 
and thus minimizing methodological bias on the re-
sults, we decided to set up a routine for Mg isotope 
measurements in mesostasis following in parts previ-
ously published analytical protocols [3, 4]. To achieve 
high precision on the isotopic ratios even for the 
mesostasis the samples are sputtered with a high pri-
mary beam intensity (13 kV, O-) of about 28 nA, re-
sulting in >109 cps for 24Mg in olivine (Mg#90) with a 

typical beam size <40 µm. Internal errors on δ25Mg 
due to counting statistic are between 0.02 and 0.06‰ 
(2 s.e.). 

To derive accurate and precise isochrons, especial-
ly from low Al/Mg material, precise correction for 
instrumental mass fractionation (IMF) of Mg isotopes 
during SIMS analysis becomes critical. Here we report 
the procedure we apply to correct for IMF using in-
strumental mass fractionation laws determined during 
each session measuring a set of terrestrial reference 
materials, and discuss the aspect of natural mass frac-
tionation correction.  

First Results: After correction for mass fractiona-
tion 40 measurements on 6 different terrestrial stand-
ards (olivine and pyroxene of different composition, 
synthetic and natural glass standards) measured during 
one session show no excess or deficit 26Mg with an 
average δ26Mg* (i.e. radiogenic 26Mg/24Mg) of -0.002 
(±0.009, (2 s.e.))‰, consistent with their terrestrial 
origin. First measurements in chondrules reveal 
resolvable radiogenic 26Mg for most samples and well 
defined isochrons resulting in (26Al/27Al)0 ranging from 
7.38 (±0.35) ∗ 10-6 to 1.93 (±0.76) ∗ 10-5. 
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