Dear Editor,

We thank you for your careful follow-up and for the clear guidance on revisions to our review
response. We have now clarified exactly what changed in the manuscript, corrected the figure
cross-reference ambiguity, and made explicit statements where our methods were previously
described but not used in the analysis. Below | respond point-by-point to your latest comments.

Comment 1:

The responses to the reviewers show a general willingness to engage with their comments.
However, it is difficult to determine which changes were actually implemented in the
manuscript. Some of the responses are also not very informative. For instance, the reply to
the first major comment from Reviewer 2 — “The experiments are each distinct, and we
include all experiments in the supplement for clarity. The simulations are summarized in
Figure 8.” — does not indicate whether any changes were made (and which appendix you
are referring to: the revised or the initial one?).

In the revised manuscript, the figure that summarizes the model experiments is Figure 7 (page
18; “Model summary figure”), not Figure 8; Figure 8 (page 20) is indeed a schematic of the
inferred past configuration. We corrected every instance of “Fig. 8" and changed each instance
to “Fig. 7” in our manuscript, but the letter didn’t make this clear enough. If there are other
examples where the change is ambiguous, it would be helpful to point them out here.

For instance, in response to one of the reviewer's question whether we compute column
average temperature before computing rheology or compute rheology first and take the column
average. We reran simulations both ways and showed that our results hold in both cases for
Conway Ridge and added text to clarify our approach.

“ We have added text that clarifies this important step, as we agree taking A from the average
temperature would neglect the non-linear nature of this thermodynamic softening. Additionally,
we agree with the reviewer that it would be more proper for us to have taken the column
average of stiffness, B, not softness. We have run sensitivity studies to quantify this effect and
find very little variation in results near the promontory, but some difference near the van der
Veen ice stream shear margin (Region Il). The overall stress state is very similar as well. In the
figure below, the left column (labeled A) is with ice softness being averaged over the column,
and the right column (labeled B) is with ice stiffness being averaged over the column. The 2nd
row is ice speed difference relative to the case where ice softness is averaged over the column.
The 3rd row is the surface stresses as output from our model.”
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More concerningly, Figure 8 in the revised version does not summarize the modeling
results; instead, it illustrates the past flow configuration of Conway Ice Ridge. Please make
it clearer in your response letter which figure (revised or initial) you are referring to, and
specify more explicitly whether and how changes have been made.

Because one of the earlier figures was moved to the supplement as part of the review
response, this statement should have referred to the old figure 8, which is now figure 7. This
figure is attached and does summarize the model results. This figure was in the original
draft, and we feel strongly that it does summarize the main goals of the modeling work. Also
included in the manuscript is a table that summarizes all of the model simulations.

Comment 2:

Both Reviewer 1 and | found it confusing that you mention the derivation of bed return
power in the Methods (line 121) and in the Appendix, but do not use it in the actual analysis.
The response — “We included this for completeness” — without any corresponding change
in the Methods is not satisfactory. Since two of three readers have raised this issue, others
may also find it confusing. Only a small fraction of readers will refer to the Discussion for
clarification. | suggest adding a brief statement such as:

“As explained in Appendix A, the inferred results appear unreliable, and we therefore do not
include these findings in the subsequent analysis.”



We have added this suggested change to this section. We have rephrased slightly:

130: “As explained in Appendix A, the reflectivities results appear inconclusive, and we
therefore do not include these findings in the subsequent analysis.”

Comment 3:

Both Reviewer 1 and | raised several questions about the age—depth modeling, and
Reviewer 1 provided particularly useful suggestions. While you explained to me why a
diagnostic 3D age field cannot be generated with the model, | do not see this clarification
reflected in the revised manuscript (sorry if | missed it). It also seems that Reviewer 1’s
suggestions are reflected in small corrections only. | will cross-check this with him/her
during the re-review.

We have revised the manuscript and Appendix C to more explicitly address the limitations of the
age—depth modeling, including why we do not (and cannot, with the available constraints)
generate a diagnostic 3-D age field across the full Conway Ice Ridge survey. In the revised
Appendix C we now distinguish between quantities that are directly constrained by our radar
observations (layer depths and geometry) and poorly constrained parameters that would remain
prior-driven (accumulation rate history, basal melt, and the DJ/Nye shape parameters).

We clarify that, given the lack of independent age control, a formal Bayesian inversion would
yield a posterior distribution that is dominated by the assumed priors (i.e., the uncertainty
ranges would largely reflect the prescribed parameter bounds rather than being strongly
updated by the data). For this reason, we present the age estimates as sensitivity bounds that
support a qualitative chronology, and we now state this explicitly in the manuscript to avoid
overstating the precision of the inferred timing.

“Accumulation rates across the ridge used in these calculations are shown in Figure
\ref{faccum_evel}.

These models were chosen with the goal of determining the possible range of ages for our deep
and shallow bounding layers, rather than providing a precise depth-age scale for this site.

Because there are no continuous radar data with isochones that can be traced from our Ridge A
survey to neighboring deep ice core core sites, we treat accumulation as a broad prior and
propagate this uncertainty through the depth—age calculations. We have added text to make this
limitation explicit and note that additional connecting radar lines (or a local dated cores) would
help resolve age ambiguity in this region.



