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Dear Editor and Reviewers,

We thank the reviewers and executive editor for their constructive suggestions and
comments on our manuscript. Below is a point-by-point response to all reviewer and
editor comments.

Many thanks,

Chris Reinhard (on behalf of all coauthors)

EXECUTIVE EDITOR COMMENTS:

In particular, please note that for your paper, the following requirement has not been
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met in the Discussions paper:

"The main paper must give the model name and version number (or other unique iden-
tifier) in the title." Please add a version number (the Github TAG number) for cGENIE
in the title upon your revised submission to GMD.

—This information has now been added to the title.

REVIEWER #1

The kinetics of CH4 degradation are described as an O2-O3-CH4 parameterization,
but there is no mention of O3 except for that. Does O3 do anything interesting at
different O2 concentrations, or during the CH4 spike? If not, it would still be worth a
sentence describing what role O3 is playing in the parameterization, just for clarity.

—This is a good point. We have added the following text to clarify: "We note that in
this parameterization, O3 abundance is not calculated explicitly, but rather the pho-
tochemical destruction rate of CH4 in the atmosphere is controlled by the combined
atmospheric chemistry implicitly embedded within keff (Claire et al., 2006; Goldblatt et
al., 2006)."

On line 601 it is suggested that CH4 warming might explain the warmth of the PETM.
This was what Schmidt and Shindell assumed, but it doesn’t work because the warming
persisted after the release period was over, meaning that it must have been CO2, not
CH4.

—We certainly do not mean to suggest that the temperature changes observed dur-
ing the course of the PETM are entirely attributable to changes in CH4 cycling. The
time-dependent analysis is only meant to illustrate the transient behavior of the model
during an idealized perturbation, rather than to evaluate any particular scenario for ex-
plaining previous climate transients in Earth’s history. We have added the following
clause to this portion of the text in order to emphasize this (Line 573): "This is meant
only to illustrate the time-dependent behavior of the model in the face of an idealized
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carbon cycle perturbation, rather than to evaluate any particular scenario for explaining
previous climate transients in Earth’s history."

REVIEWER #2

478: Restructure The subject of this sentence should be ‘metabolic fluxes’ not ‘Figure
6’

—This has been changed.

547: Again, making the Figure lead the science, rather than vice versa.

—This has been changed.

558: suggest rephrasing for international audiences ‘effective throttle’

—This has been changed to: "...AOM dominates the consumption of CH4 produced in
the ocean interior and is extremely effective at reducing CH4 fluxes to the atmosphere."

646: Avoid telling the reader that they should find something ‘interesting’.

—We have removed "Interestingly, ..." from the beginning of the sentence.

Please also note the supplement to this comment:
https://gmd.copernicus.org/preprints/gmd-2020-32/gmd-2020-32-AC1-supplement.zip
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