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Introduction: In recent years, the angrite meteorites have 

proven suitable for dating by the 53Mn-53Cr extinct nuclide sys-
tem using in situ techniques [1, 2, 3]. However, analyses if the 
D’Orbigny angrite using two secondary ion mass spectrometers 
(SIMS) [1, 2] revealed a significant inter-laboratory bias. The 
initial 53Mn/55Mn for this meteorite is reported as 2.84 (+/-0.24) x 
10-6 by [1] and ~3.5 x 10-6 [2]. To test whether heterogeneous 
Mn-Cr systematics or differences in methodology caused this 
bias, we have re-analysed the piece of D’Orbigny from [1] using 
the method of [2]. 

Methods: The D’Orbigny sample was mounted inside a cir-
cular standard holder containing reference materials to monitor 
instrumental mass and inter-element fractionation. We have pre-
viously developed a method for in situ measurement of Mn-Cr 
systematics in olivine using Sensitive High-mass Resolution Ion 
Micro Probe (SHRIMP; models RG and II) which we apply here. 
Mn-Cr relative sensitivity was obtained from synthetic Fe- and 
Ca-rich olivines [2]. Our correction for relative sensitivity is in 
the range of 0.54-0.80 depending on the matrix. 

Results: As previously reported, D’Orbigny olivine is 
strongly zoned in major and trace elements, and we find a good 
correlation between 55Mn+/52Cr+ and 53Cr+/52Cr+. After correction 
for inter-element sensitivity (using a 3-component mixing model 
to account for the continuously varying major-element matrix) 
and mass fractionation of Cr-isotopes, the gradient of our regres-
sion gives an initial 53Mn/55Mn of 3.61 (+/- 0.39) x 10-6. 

Discussion: Our new result agrees with our previous finding 
for another piece of D’Orbigny [2], but disagrees with previous 
work on this chip at the University of Tokyo [1]. This indicates 
that the discrepancy is not caused by partial resetting of the Mn-
Cr system or presence of cosmogenic isotopes. The Mn-Cr rela-
tive sensitivity factors of 0.54-0.80, determined in this study, do 
not seem to be responsible either, since they are similar to that of 
0.617 ±0.046 reported in [1]. Potential biases arising during data 
reduction of low count rate measurements [4, 5] could influence 
Cr-isotope ratios of low-Cr olivine in angrites, but rejection of 
analyses with the lowest Cr concentrations (and hence highest 
Mn/Cr) does not change the gradient of our regression to system-
atically lower values (e.g., for analyses with 55Mn/52Cr < 105, the 
same range as in [1], we find initial 53Mn/55Mn of 3.63 (+/-0.47) 
x 10-6). We are currently investigating the effects of different 
data reduction methods. The discrepancy might also be related to 
differing styles of instrumental mass fractionation in CAMECA 
and SHRIMP ion probes, in which case the two-isotope external 
correction method may not accurately account for Cr-isotope 
fractionation in one or both of these instruments. 
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