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abstRact
information, but both require human analysts making manual measurements and reproducibility is
and divergence for these measurements and provide a basis for evaluating best practices to enhance
intercompatibility of data sets. Four samples of megacrystic apatite from Durango, Mexico, with
induced tracks, one unnannealed and three thermally annealed by varying amounts, were distributed
internationally. In all, 55 analysts in 30 laboratory groups participated in the experiment. Relative
mean track lengths among the samples were consistent across all analysts, but measurements for
each sample showed scatter among labs and analysts considerably in excess of statistical expectation.
Normalizing measurements of annealed samples using the unannealed sample improved consistency,
as did normalizing for track angle using c
beyond statistical expectation, and consistency was improved by normalizing. Based on these data we
of standards, and that each analyst’s data on unknowns be normalized by that analyst’s own measure
ments on standards when using thermal history inverse modeling as part of the interpretation process.
calibration, thermal history analysis

intRoduction
The key to resolving detailed thermal histories using the

formed ones will experience more of a sample’s thermal history
horizontal confined track length distributions that can provide

particular, because confined tracks are found and measured by
a human analyst using a microscope, rather than some mechani
cal or automated procedure, reproducibility of length data is an
important concern.
The reproducibility of confined length data has been con
are valuable because they enable better control of conditions

Even greater resolution is available when length data are paired

that are consistent with both the length and age data and other

The ability to use track length data correctly and confidently
hinges on the fidelity of the length measurements, and in particu
lar their consistency with respect to the measurements underlying

procedures used in these studies can be reproduced, and we
understand many of the geometric sources of bias associated

measurements by two analysts of the same mounts. Barbarand
examining various aspects of reproducibility in detail, including
among analysts and for single analysts over time, as well as the
effects of Cf irradiation and the number of measurements neces
obtained data for several analysts on two samples with induced
and spontaneous tracks, and assessed the effects of measurement
variability on thermal history reconstruction and the potential
mediating ability of normalizing for length and angle.
mation necessary to assess the fidelity of measurements across
the community and thus the overall reliability of the technique

