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Introduction: Mn-Cr isochron ages obtained by secondary 

ion mass spectrometry (SIMS) have been reported for many car-
bonates in carbonaceous chondrites. The ages range over 10 Ma 
and the oldest ones are as old as CAIs if the Mn-Cr ages are an-
chored to the absolute age of the LEW86010 angrite. However, 
the Mn/Cr relative sensitivity factor (RSF) which is needed for 
calculating isochron ages have not been well established. The 
only reported RSF for carbonates was ~1.1 with an uncertainty of 
30% [1]. Here we report a Mn/Cr RSF for a synthetic calcite. 
Technical details on the production of carbonate and SIMS 
measurement are given in [2]. 

Results: The results are summarized as follows. Mn/Cr RSF 
is time dependent (depth dependent). It is initially 0.7~0.8 and 
approaches a nearly constant value of 0.5~0.6 after ~20 minutes. 
Some cautionary notes are due here. (1) The RSF was obtained 
for NanoSIMS 50 under the measurement conditions described in 
[2]. It could be different for other ion probes and could be differ-
ent even for NanoSIMS 50 under different measurement condi-
tions. (2) Our measurements started after 5 minutes of pre-
sputtering. If measurements were started earlier, RSF at the start 
of the measurement is higher. (3) Since RSF seems to be depth 
dependent, RSF are expected to be dependent on a primary beam 
density. If a beam density is smaller, RSF would be initially 
higher and stays high for a longer time. (4) Most carbonates used 
for Mn-Cr dating are dolomite rather than calcite. RSF for dolo-
mite may be different from that for calcite. 

Discussion: In previous studies [e.g. 3], RSF for silicates 
(~1.1) were often used as a proxy. Compared with such a value, 
the RSF for the synthetic calcite is nearly 1/2 after 20 minutes. 
This means that previously reported Mn-Cr ages could be 
younger by as much as ~3.7 Ma. Some of the previously reported 
Mn-Cr ages of carbonates (e.g.Y791198 [4]) were as old as that 
of CAIs. Such an old age was problematic because a parent body 
in which such a carbonate formed would be completely molten 
by the energy provided by decay of 26Al. Adopting the RSF ob-
tained here, such a difficulty can be avoided. 

Previously, it was argued that even if the absolute Mn-Cr 
ages were incorrect due to incorrectly chosen RSF, a time span 
between two carbonate ages must be correct because RSF is ex-
pected to be the same for two carbonates. This is no longer valid 
because RSF seems to be depth dependent. In order for a time 
span between two carbonate ages to be calculated, one has to 
make sure that two measurements are made under exactly the 
same condition. But quantitatively, errors due to incorrect choice 
of RSF is rather small; 1~2 Ma. Therefore, carbonate formation 
in carbonaceous chondrites parent bodies seems to have contin-
ued for more than 10 Ma [4], which is rather difficult to explain 
unless the parent bodies were very large. 
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