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Dear Dr. Guillaume Duclaux

Dear Dr. Duclaux thanks for your accuracy on our manuscript. Your comments were really
valuable and we have corrected the manuscript in regard to your remarks. The manuscript
improved by implementing your comments. Again, thanks for your guidance, and taking
the time to read our manuscript.

 Reviewer’s comment: My main concern is related to the model flat base and its
impact on the dynamics of the prism itself. In the classical CTT approach the prism
internally evolves to maintain a balance between a plunging basal décollement
(plunging landward in natural cases) and the surface topography. Because here the
basal decollement is flat (parallel to the base of the model box), the simulated surface
topography should be overestimated, and not in direct agreement with observations. I
understand this is an actual limitation of the model, but it should be further discussed
as it might impact the whole topographic slope analysis presented by the authors. Still,
I remain fairly convinced with the authors study, as although the absolute topographic
slopes predicted in their models might be wrong, the relative change in the slopes
linked to brittle-ductile transition or metamorphic reactions should still exist. 

Authors’ reply: Our main concern in the discussion is focused on varying beta with the
weight of the column using flexural bc as presented in Ruh et al (2020). The code can
actually easily handle constant landward slope by including the slope in the gravity vector,
we just decided not to vary too many parameters in this study which focuses on self-
consistent brittle ductile transition and which main novelty resides in including heat flow
BC's at the base of the model.

The reviewer is correct, the topography is not correct in the model, but the relative
change of slope is not affected by a constant landward slope, and actually the slope them-
self are affected according to our modified CTT which account for a drop of effective
internal friction at the BDT.

Nonetheless, we realize now that including the reference model with a constant landward
basal slope in the discussion will strengthen our argument so we did add it together with a
paragraph of discussion.



"Since we run simulations with basal slope b= 0, according to CTT the simulated
topographic slope might be overestimated compared with natural examples. We thus run
the reference simulation with a basal slope of 2 degrees. We found the same
segmentation but with slightly lower topographic slopes as expected from the CTT
(supplementary movie M16)."

 

 Reviewer’s comment: Shear heating is a very important factor in this study as it is
the sole heat production term accounted for in the energy equation. Now, the unit for
the heat production by shear heating doesn't make sense to me... according to Eq. 4 it
is in Pa.s?? How? Some additional explanations are necessary. Could the authors please
clarify this in the methodology section?

Authors’ reply: Oops sorry for the missing time derivative on the strain!! And thank you
for picking up that one.

Using Einstein notation, the corrected equation 4 in 2D plane strain is:

 

 

We chose not to include the dimensional analysis in the paper because it is standard, once
the dot is added on the epsilon but we add it here if this was really the point of your
remark:

 

 

 

 

So

if you divide it by you obtain which is the dimension of equation 3.

 Reviewer’s comment: A vertical scale must be added to each figure presenting the
model results (Fig. 2 to 7, and 9). There is a very important vertical exaggeration in
these figures. Understanding this is critical to compare the models with natural cases
and make this work directly usable to others. 

Authors’ reply: There is no vertical exaggeration in the figures, Now, "1:1 scale" is
added in the captions.

 

4.1 Reviewer’s comment: Boundary conditions (BCs) are of prime importance in
numerical models. The fixed left wall certainly has a strong influence on the development
of the normal fault described by the authors, and the exhumation pattern of the dome
visible in various models. Have you considered, or tested, alternative BCs?



Authors’ reply: Yes, we did. A free slip, causes a big overturned fold, but it is not
consistent with CTT nor sandbox experiments, nor nature unless the backstop is covered
with salt.

The goal in this paper is to stay as close as possible to sandbox experiments in order to
really analyse the role of BDT which cannot be capture in these experiments.
 
4.2 Reviewer’s comment: To be clear I'm not asking the authors to run additional
models here, but the importance of the fixed left wall on the dynamics of the ductile
region of the prism should be pointed out in the discussion, if not conceptually explored.

Authors’ reply: We added a sentence about the fact that the normal fault at the back is
most probably an inevitable boundary effect.

A normal fault forms near the backstop "(which could be probably an inevitable boundary
effect)" and ….

 

Minor comments:

1.Reviewer’s comment: l. 31: replace "along" with "within"

Authors’ reply: Thanks for your comment, it is done.

 

 Reviewer’s comment: l. 50: reach instead of rich

Authors’ reply: Thanks for your comment, done.

 Reviewer’s comment: l. 68: missing "of" --> the introduction of temperature

Authors’ reply: Thanks for your comment, done.

 Reviewer’s comment: l. 91 and 95: to be consistent with the rest of the manuscript
please use an upper case "E" for Eq. and Eqs 

Authors’ reply: Thanks, it is done.

 Reviewer’s comment: l. 91: shear heating, see comment above. 

Authors’ reply: It is done.

 Reviewer’s comment: l. 127-128: please rephrase the sentence about mesh
elements as it isn't very clear. It reads as if all models had 2 independent meshes, one
for the shale unit, and one for the sediments above... But, as I understand it some
experiments have 16 elements vertically, others have 24 (ny in Table 2).

Authors’ reply: True, corrected.



 Reviewer’s comment: l. 139: remove the "/" before (

Authors’ reply: Thanks for your comment, done.

 Reviewer’s comment: l. 165: "k" font should be in italic

Authors’ reply: Thanks for your comment, done.

 Reviewer’s comment: l. 191: I would start a new sentence at the start of this line
with "The mature [...]"

Authors’ reply: It is done.

 Reviewer’s comment: l. 193: "topographic slope which corresponds to the brittle-
ductile transition" --> ok, but could you please be more specific? Indeed, the brittle-
ductile transition is present in M1 everywhere there is viscous deformation, on the left
side of the model, at median depth between the surface and the bottom of the box.

Authors’ reply: We already changed and clarified that part according to the reviewer 1
and we are sorry, we did not realize that what we call the brittle-ductile transition in our
everyday Jargon corresponds to the anomalous topographic slope segment and not the
isotherm 300°C or whatever it is as a function of strain rate. Thank you both.

Now: "A mature brittle-ductile wedge forms three distinct segments that can be
distinguished based on topographic slope. The back segment, close to the backstop where
the decollement is viscous displays a rather low but non zero topographic slope. The third
segment, at the toe where the wedge is purely brittle, displays a CTT predicted slope. In
between, where both brittle and ductile deformation co-exist within the wedge while the
decollement is still brittle, a central segment displays a distinctively larger topographic
slope than predicted by CTT. We refer to that segment as the brittle-ductile transition
segment of the wedge."

 Reviewer’s comment: l. 219: The vertical partitioning between simple and pure
shear is not so clear to me. The base is indeed dominated by simple shear, but as far
as I can see the top is barely deforming at that stage, except near the dome that forms
next to the backstop. Could you provide some additional arguments/evidences for the
pure shear deformation please across the model? Or is it limited to the region near the
backstop?

 Reviewer’s comment: l. 320: I would suggest adding 'only' in "slope than the brittle-
only part".

Authors’ reply: Thanks for your comment, done.

 

 Reviewer’s comment: l. 323-333: I understand the D2 metamorphic foliation should
be subvertical, is that correct? Please describe the superimposed fabric orientation in
the context of the model. Is this in agreement with observations in forearc wedges?

Authors’ reply: D2 is the start of a low-grade metamorphic foliation as a result of
penetrative horizontal shortening. This part has been corrected.



Yes, it is in agreement with the Shimanto belt as discussed at the end of the paragraph.

 Reviewer’s comment: l. 355: The 7s are supposedly TWT (two-way time)? Please
precise this here.

Authors’ reply: TWT is added

 Reviewer’s comment: + l. 356: references formatting is incorrect. Please fix that.

Authors’ reply: Thanks for your comment, done.

 Reviewer’s comment: l. 367: I would recommend the authors look into Vérati et al
(2018 --> https://doi.org/10.1016/j.lithos.2018.08.005) paper about the development
of low grade metamorphic foliation in the volcanic pile of the Lesser Antilles arc.
Although it is not directly the sedimentary prism, this work seems very relevant to this
study.

Authors’ reply: Thank you for pointing out this paper to us. 

We added " In the lesser Antilles arc, Vérati et al. 2018 have documented distributed
deformation by pressure solution occurring at 300°C/ 4-5 km depth condition within the
brittle accretionary prism which could correspond to exhumed remnants of D2."

 Reviewer’s comment: l 376, 378 and 382: It's probably me, but I'm not familiar with
the term "geodetic coupling" or "geodetic deformation". Could you please explain those
terms? 

Authors’ reply: Geodetic coupling: subduction megathrust locked during the interseismic
period as revealed by GSNN.

Based on your comment, now is added to the text "the seismogenic zone (part of the
megathrust geodetically coupled i.e., locked during the interseismic period)".

 Reviewer’s comment: Fig 4: for consistency with the main text please replace high
sedimentation with surface diffusion.

Authors’ reply: Thanks for your comment, done.

 Reviewer’s comment: Fig 8 b) and c): Do not use "cross-sections". A cross-section
from a 2d model would be a 1D line... These are the "models".

Authors’ reply: Thanks for your comment, done.

 

Thanks again for your precision and follow up on our manuscript.

Please also note the supplement to this comment: 



https://se.copernicus.org/preprints/se-2021-135/se-2021-135-AC2-supplement.pdf
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