
Discussions

Geochronology Discuss., author comment AC2
https://doi.org/10.5194/gchron-2021-29-AC2, 2021
© Author(s) 2021. This work is distributed under
the Creative Commons Attribution 4.0 License.

Reply on RC2
David M. Whipp et al.

Author comment on "Short communication: Modeling competing effects of cooling rate,
grain size, and radiation damage in low-temperature thermochronometers" by David M.
Whipp et al., Geochronology Discuss., https://doi.org/10.5194/gchron-2021-29-AC2,
2021

General comments:

Whipp et al. present explored the full range of low-temperature thermochronological
closure temperatures as a function of uniform cooling rate, grain size and effective
uranium. Their age predictions and derived closure temperatures are based on state-of-
the-art diffusion and annealing models. They found a range of boundary conditions under
which thermochronological ages overlap (e.g. apatite (U-Th)/He ages older than apatite
fission track ages). Overall this short communication does present high-quality figures
that can be used for teaching and making rough interpretation of multi-
thermochronological data. The only substantial correction I ask the authors is a
comparison of predicted ages (with their software) with those predicted by HeFTy (to
make sure that they have integrated the provided annealing and diffusion models from
Richard Ketcham correctly). After adding this, I am optimistic that the manuscript from
Whipp et al. will be a valuable contribution for the thermochronological community.

 Technical corrections:

Line 91-95: I would add a short paragraph and report some details of the software. 

We have modified and added a few sentences to give some additional information about
the software, as well as more clearly refer the reader to where to find the software if they
would like to use it. The modified text now reads: “The software used comprises programs
for predicting (U-Th)/He (Ketcham et al., 2018) and apatite fission-track (Ketcham et al.,
2000, as implemented in Braun et al., 2012) closure temperatures and ages written by
Richard Ketcham in the C and C++ programming languages, and our scripts written in the
Python language for producing the cooling histories and plots (each figure has a separate
script file). The software is all open source and details about licensing can be found in the
software archive online (see Code availability section). Each script file has a section of
user-modifiable values at the start of the script and using this software it is possible for
users to reproduce and customize versions of Figures 2-5. Furthermore, in addition to the
linear cooling histories presented here it is possible to define more complex thermal
histories involving multi-stage cooling and reheating events, as well as export predicted
AFT length distributions. Details about how to use and customize the software are
available in the code description in the software archive online.”



I also encourage the authors to provide information about the comparison with age
predictions made in HeFTy. Simply model for the most extreme cases and some
intermediate the corresponding thermochronological ages with HeFTy and your own
software.

Response: We appreciate this suggestion and since HeFTy is a widely used tool, this is an
important point. We have added a direct comparison between HeFTy model predictions (v.
1.9.3) and our software, in which we use identical parameters to model the four corners of
Figs. 2, 3, and 4, and the fastest and slowest cooling scenarios in Fig. 5 (revised version
figure numbering). We have used the same code used in HeFTy for the (U-Th)/He age
prediction in our results, so the predicted ages vary by less than 1% from the values in
HeFTy. The fission-track age prediction was taken from Pecube (Braun et al., 2012) using
the code described in Ketcham et al. (2000). The predicted AFT ages are 3-5% older than
HeFTy in our results, which does not affect the relationships we report between
thermochronometers. The comparison table is available in the attached supplement, and
will be added to the final software archive if the article is accepted.

 

Please also note the supplement to this comment: 
https://gchron.copernicus.org/preprints/gchron-2021-29/gchron-2021-29-AC2-supplemen
t.pdf
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