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Version 0:

Decision Letter:

** Please ensure you delete the link to your author home page in this e-mail if you wish to forward it to your coauthors **
Dear Dr Kuehn,

Your manuscript titted "Clay alignment by sedimentation: new insights from 4D-synchrotron experiments" has now been
seen by 2 reviewers, and we include their comments at the end of this message. They find your work of interest, but some
important points are raised. We are interested in the possibility of publishing your study in Communications Earth &
Environment, but would like to consider your responses to these concerns and assess a revised manuscript before we make
a final decision on publication.

Please find below our editorial threshold:
**Expand the theoretical background of your field of study, and discuss the novelty of your approach in advancing the current
state of knowledge in your field.

We therefore invite you to revise and resubmit your manuscript, along with a point-by-point response that takes into account
the points raised. Please highlight all changes in the manuscript text file.

We are committed to providing a fair and constructive peer-review process. Please don't hesitate to contact us if you wish to
discuss the revision in more detail.

Please use the following link to submit your revised manuscript, point-by-point response to the referees’ comments (which
should be in a separate document to any cover letter), a tracked-changes version of the manuscript (as a PDF file) and the
completed checklist:

Link Redacted

** This url links to your confidential home page and associated information about manuscripts you may have submitted or be
reviewing for us. If you wish to forward this email to co-authors, please delete the link to your homepage first **

We hope to receive your revised paper within six weeks; please let us know if you aren’t able to submit it within this time so
that we can discuss how best to proceed. If we don’t hear from you, and the revision process takes significantly longer, we
may close your file. In this event, we will still be happy to reconsider your paper at a later date, as long as nothing similar has
been accepted for publication at Communications Earth & Environment or published elsewhere in the meantime.

Please do not hesitate to contact us if you have any questions or would like to discuss these revisions further. We look
forward to seeing the revised manuscript and thank you for the opportunity to review your work.

Best regards,

Olivier Sulpis, PhD

Editorial Board Member
Communications Earth & Environment
0000-0002-6463-3320



Carolina Ortiz Guerrero, PhD
Associate Editor
Communications Earth & Environment

EDITORIAL POLICIES AND FORMATTING

We ask that you ensure your manuscript complies with our editorial policies. Please ensure that the following formatting
requirements are met, and any checklist relevant to your research is completed and uploaded as a Related Manuscript file
type with the revised article.

Editorial Policy: <a href="https://www.nature.com/documents/nr-editorial-policy-checklist.pdf">Policy requirements </a>
(Download the link to your computer as a PDF.)

For Manuscripts that fall into the following fields:

» Behavioural and social science

+ Ecological, evolutionary & environmental sciences

* Life sciences

An updated and completed version of our Reporting Summary must be uploaded with the revised manuscript
You can download the form here:

https://www.nature.com/documents/nr-reporting-summary.zip

Furthermore, please align your manuscript with our format requirements, which are summarized on the following checklist:
<a href="https://www.nature.com/documents/commsj-phys-style-formatting-checklist-article.pdf">Communications Earth &
Environment formatting checklist</a>

and also in our style and formatting guide <a href="https://www.nature.com/documents/commsj-phys-style-formatting-guide-
accept.pdf'>Communications Earth & Environment formatting guide</a> .

*** DATA: Communications Earth & Environment endorses the principles of the Enabling FAIR data project
(http//www.copdess.org/enabling-fair-data-project/ ). We ask authors to make the data that support their conclusions
available in permanent, publically accessible data repositories. (Please contact the editor if you are unable to make your
data available).

All Communications Earth & Environment manuscripts must include a section titled "Data Availability" at the end of the
Methods section or main text (if no Methods). More information on this policy, is available at <a
href="http:/www.nature.com/authors/policies/data/data-availability-statements-data-
citations.pdf">http://www.nature.com/authors/policies/data/data-availability-statements-data-citations.pdf</a>.

In particular, the Data availability statement should include:

- Unique identifiers (such as DOIs and hyperlinks for datasets in public repositories)

- Accession codes where appropriate

- If applicable, a statement regarding data available with restrictions

- If a dataset has a Digital Object Identifier (DOI) as its unique identifier, we strongly encourage including this in the
Reference list and citing the dataset in the Data Availability Statement.

DATA SOURCES: All new data associated with the paper should be placed in a persistent repository where they can be
freely and enduringly accessed. We recommend submitting the data to discipline-specific, community-recognized
repositories, where possible and a list of recommended repositories is provided at <a
href="http://www.nature.com/sdata/policies/repositories">http://www.nature.com/sdata/policies/repositories</a>.

If a community resource is unavailable, data can be submitted to generalist repositories such as <a
href="https://figshare.com/">figshare</a> or <a href="http://datadryad.org/'>Dryad Digital Repository</a>. Please provide a
unique identifier for the data (for example a DOI or a permanent URL) in the data availability statement, if possible. If the
repository does not provide identifiers, we encourage authors to supply the search terms that will return the data. For data
that have been obtained from publically available sources, please provide a URL and the specific data product name in the
data availability statement. Data with a DOI should be further cited in the methods reference section.

Please refer to our data policies at <a
href="http://www.nature.com/authors/policies/availability.html">http://www.nature.com/authors/policies/availability.html</a>.
REVIEWER COMMENTS:

Reviewer #1 (Remarks to the Author):

The manuscript reports on a new approach to measuring clay-mineral alignment in subaqueous environments. In addition to

quantifying the degree of alignment, the authors consider the time factor, cumulative overburden, and the mineral
composition. The manuscript presents interesting and, to the best of my knowledge, new findings with interesting



conclusions regarding the extent of overburden's effect on clay sedimentation alignment. The introduction is well-written,
and the results are presented in an informative fashion. | would suggest addressing and clarifying the following:

» While the experiment's sedimentation time is clearly dependent on the available synchrotron beam time, the method for
determining this time itself is unclear. The mode of the particle size distribution, despite neglecting the shape factor, falls
within the smaller range for clay minerals. This suggests a longer sedimentation time, as predicted by Stokes' Law (for
instance).

* There could be more details provided on the quantification of CFO from the X-ray diffraction data analysis.

« Figure 3d suggests a nearly uniform distribution for illite, implying minimal contribution or even potential interference with
the overall CPO? For clarity, this should be further addressed.

» The manuscript does not discuss the impact of clay-mineral type (e.g., kaolinite and illite) on platelet bond energy and
surface charge. For instance, kaolinite platelets interact primarily via F-F hydrogen bonds, while illite relies on potassium
coordination. These differences should be considered in the context of particle alignment. Additionally, increased ionic
strength is known to compress the electrical double layer, potentially promoting better alignment. However, the authors'
observations seem to contradict this expectation, making it an interesting point for discussion.

» There are some experimental details that could be provided for a more comprehensive description of the experiment such
as: the ionic strength of the seawater, the chemical composition, solutions pH (which could also affect the edge charge), etc.

Reviewer #2 (Remarks to the Author):

1. Overall, this is an interesting short communication. The main weakness is that the authors do not really review the current
state of knowledge at the beginning of the manuscript, and therefore they cannot point out exactly how their work advances
the current state of knowledge. The experiments are promising but also seem rather preliminary. For example, the work
would be more fundamental and generalizable if carried out using pure clay samples and systematically selected salinities
or counterion types. The writing is good, but the manuscript would benefit from more work aimed at sharpening the narrative
and, in particular, at identifying and highlighting the novel aspects of the work.

2. Lines 60-61, 65-66: I'm not sure | understand these sentences.

3. Figure 1: what is the basis of this figure? Is this well-established knowledge? Is it a summary of the literature (and if so,
based on what references)? Is it a new framework proposed in this work? The classifications of different structures seems
ambiguous and qualitative (e.g., what distinguishes “aggregate” from “non-aligned particles”?

4. The synthesis of previous knowledge of the microstructural properties of kaolinite is very minimal. This synthesis is based
on eight references (8-15), several of which focus on clay minerals other than kaolinite, with very different aggregation
properties. | would recommend a more thorough review of the existing state of knowledge on clay (and particularly kaolinite
and illite) microstructure and consolidation. This would help the authors highlight the new insight that is generated by their
results. For example, work by Eric Ferrage, Carlos Santamarina, Etela Tombacz, seems relevant, among many others.

5. Lines 79-81: no explanation is provided for the range of conditions examined (choice of minerals, salinity).

6. Experiments: are the diffraction patterns sensitive only to the degree of particle alignment, or do they or do they also
depend on solid fraction?

7. Experiments: how were the mineral samples prepared/purified? For example, the “illite” sample contains 75% illite (line
222) with many impurities. Were these removed?

** Visit Nature Research's author and referees' website at <a
href="http:/www.nature.com/authors">www.nature.com/authors</a> for information about policies, services and author
benefits**

Communications Earth & Environment is committed to improving transparency in authorship. As part of our efforts in this
direction, we are now requesting that all authors identified as ‘corresponding author’ create and link their Open Researcher
and Contributor Identifier (ORCID) with their account on the Manuscript Tracking System prior to acceptance. ORCID helps
the scientific community achieve unambiguous attribution of all scholarly contributions. You can create and link your ORCID
from the home page of the Manuscript Tracking System by clicking on ‘Modify my Springer Nature account’ and following the
instructions in the link below. Please also inform all co-authors that they can add their ORCIDs to their accounts and that
they must do so prior to acceptance.

https://www.springernature.com/gp/researchers/orcid/orcid-for-nature-research



For more information please visit http://www.springernature.com/orcid

If you experience problems in linking your ORCID, please contact the <a href="http://platformsupport.nature.com/">Platform
Support Helpdesk</a>.

Version 1:

Decision Letter:

** Please ensure you delete the link to your author home page in this e-mail if you wish to forward it to your coauthors **
Dear Dr Kuehn,

Your revised manuscript titled "Clay alignment by sedimentation: new insights from 4D-synchrotron experiments" has now
been seen by the original reviewer #1, whose comments appear below. In light of their advice we are delighted to say that

we are happy, in principle, to publish a suitably revised version in Communications Earth & Environment.

We therefore invite you to revise your paper one last time to address the remaining concerns of our reviewers. At the same
time we ask that you edit your manuscript to comply with our format requirements and to maximise the accessibility and
therefore the impact of your work.

EDITORIAL REQUESTS:

Please review our specific editorial comments and requests regarding your manuscript in the attached "Editorial Requests
Table".

*****Please take care to match our formatting and policy requirements. We will check revised manuscript and return
manuscripts that do not comply. Such requests will lead to delays. *****

Please outline your response to each request in the right hand column. Please upload the completed table with your
manusctipt files as a Related Manuscript file.

If you have any questions or concerns about any of our requests, please do not hesitate to contact me.
SUBMISSION INFORMATION:

In order to accept your paper, we require the files listed at the end of the Editorial Requests Table; the list of required files is
also available at https://www.nature.com/documents/commsj-file-checklist.pdf .

OPEN ACCESS:

Communications Earth & Environment is a fully open access journal. Articles are made freely accessible on publication. For
further information about article processing charges, open access funding, and advice and support from Nature Research,
please visit https:/www.nature.com/commsenv/open-access

At acceptance, you will be provided with instructions for completing the open access licence agreement on behalf of all
authors. This grants us the necessary permissions to publish your paper. Additionally, you will be asked to declare that all
required third party permissions have been obtained, and to provide billing information in order to pay the article-processing
charge (APC).

Please use the following link to submit the above items:

Link Redacted

** This url links to your confidential home page and associated information about manuscripts you may have submitted or be
reviewing for us. If you wish to forward this email to co-authors, please delete the link to your homepage first **

We hope to hear from you within two weeks; please let us know if you need more time.

Best regards,

Carolina Ortiz Guerrero, Ph.D.
Associate Editor

Communications Earth & Environment

REVIEWERS' COMMENTS:



Reviewer #1 (Remarks to the Author):

The authors have addressed all of the comments and suggestions provided in the previous review. The manuscript has
been significantly improved as a result. Given the thorough revisions and improvements, | believe the manuscript is now
ready for publication. | have no additional comments or suggestions.

** Visit Nature Research's author and referees' website at <a
href="http:/www.nature.com/authors">www.nature.com/authors</a> for information about policies, services and author
benefits**

Open Access This Peer Review File is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were
made.

In cases where reviewers are anonymous, credit should be given to 'Anonymous Referee' and the source.

The images or other third party material in this Peer Review File are included in the article’s Creative Commons license,
unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons
license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



Response to reviewer comments

Reviewer Evaluations

Reviewer #]1:

The manuscript reports on a new approach to measuring clay-mineral alignment in subaqueous
environments. In addition to quantifying the degree of alignment, the authors consider the time factor,
cumulative overburden, and the mineral composition. The manuscript presents interesting and, to the
best of my knowledge, new findings with interesting conclusions regarding the extent of overburden's
effect on clay sedimentation alignment. The introduction is well-written, and the results are presented

in an informative fashion. I would suggest addressing and clarifying the following:

* While the experiment's sedimentation time is clearly dependent on the available synchrotron beam
time, the method for determining this time itself is unclear. The mode of the particle size distribution,
despite neglecting the shape factor, falls within the smaller range for clay minerals. This suggests a

longer sedimentation time, as predicted by Stokes' Law (for instance).
Response:

The settling time was experimentally determined at Halle University prior to the synchrotron
experiments in order to adjust for the injection method and the density of the injected slurry. We added
this explanation to the methods section. Back-of-the-envelope calculation of settling times for 5 um

particles and 30 cm column height also gave us ~3 hours settling time.

* There could be more details provided on the quantification of CFO from the X-ray diffraction data

analysis.
Response:

We added more details on the extraction of CPO data to the methods section and hope that the

information is now sufficient.

* Figure 3d suggests a nearly uniform distribution for illite, implying minimal contribution or even

potential interference with the overall CPO? For clarity, this should be further addressed.
Response:

We further clarified the role of illite for sedimentation and CPO development.



* The manuscript does not discuss the impact of clay-mineral type (e.g., kaolinite and illite) on platelet
bond energy and surface charge. For instance, kaolinite platelets interact primarily via F-F hydrogen
bonds, while illite relies on potassium coordination. These differences should be considered in the
context of particle alignment. Additionally, increased ionic strength is known to compress the
electrical double layer, potentially promoting better alignment. However, the authors' observations

seem to contradict this expectation, making it an interesting point for discussion.
Response:

This is a very helpful comment! According to the reviewer’s suggestion, we added this point to the

discussion.

* There are some experimental details that could be provided for a more comprehensive description of
the experiment such as: the ionic strength of the seawater, the chemical composition, solutions pH

(which could also affect the edge charge), etc.
Response:

We added the chemical composition and pH of the sea water, mixed from Tropic Marin Classic sea

salt and distilled water to the methods section.

Reviewer #2 (Remarks to the Author):

1. Overall, this is an interesting short communication. The main weakness is that the authors do not
really review the current state of knowledge at the beginning of the manuscript, and therefore they
cannot point out exactly how their work advances the current state of knowledge. The experiments are
promising but also seem rather preliminary. For example, the work would be more fundamental and
generalizable if carried out using pure clay samples and systematically selected salinities or counterion
types. The writing is good, but the manuscript would benefit from more work aimed at sharpening the

narrative and, in particular, at identifying and highlighting the novel aspects of the work.

Response:

Yes, we agree, our experiments are new and exploratory and we have to explain the state of
knowledge in further detail. Therefore, we added a section tackling the electrochemical interaction of
clay particles suspended in a fluid and highlighting that our experimental results indicate the
incomplete knowledge about electrochemical interactions and alignment processes within the
sediment.

As such experiments have not been done before and as we investigated two standard water types,



average seawater and de-ionized water, which are fundamental and instructional for further research
we think that the study is worth publishing on its own and based on the current data set. Due to
synchrotron beam time availability and application procedure we cannot repeat the experiments at the
suggested variability of conditions within a reasonable time frame. However, we worked on
sharpening the narrative and highlighting the novel aspects as suggested by the reviewer. The current
set of experiments allows for a comparison of NaCl-rich and deficient water conditions, representing
a systematic difference. On this base, the study opens up a new research avenue on clay-in-water

sedimentation experiments at variable salinities and conditions.

2. Lines 60-61, 65-66: I’'m not sure I understand these sentences.

Response:

We rewrote these sentences for clarification.

3. Figure 1: what is the basis of this figure? Is this well-established knowledge? Is it a summary of the
literature (and if so, based on what references)? Is it a new framework proposed in this work? The
classifications of different structures seems ambiguous and qualitative (e.g., what distinguishes

“aggregate” from “non-aligned particles”?
Response:

According to the reviewer’s comment, we improved Figure 1 at several points: we included tactoids in
order to be conform with other studies and now point out the difference between “aggregate” and

“non-aligned particles”. We also added the studies which inspired our conceptual illustration.

4. The synthesis of previous knowledge of the microstructural properties of kaolinite is very minimal.
This synthesis is based on eight references (8-15), several of which focus on clay minerals other than
kaolinite, with very different aggregation properties. I would recommend a more thorough review of
the existing state of knowledge on clay (and particularly kaolinite and illite) microstructure and
consolidation. This would help the authors highlight the new insight that is generated by their results.
For example, work by Eric Ferrage, Carlos Santamarina, Etela Tombacz, seems relevant, among many

others.

Response:
Yes, we agree. We extended the section on the microstructural properties of kaolinite and illite within
the scope of this manuscript. This also enforces us to highlight that the outcome of our experiments

must be highly influenced by gravity and overburden.



5. Lines 79-81: no explanation is provided for the range of conditions examined (choice of minerals,
salinity).

Response:

Such an explanation is now added to the paragraph.

6. Experiments: are the diffraction patterns sensitive only to the degree of particle alignment, or do
they or do they also depend on solid fraction?

Response:

The intensities above background certainly depend on the amount of solid relative to water, wall
thickness of the sedimentation tube and the amount of solid traversed by the beam. However, pole
figures are derived after background subtraction and are given as normalized probability density
functions (with a mean of 1). Hence, density variations in the pole figure and the percentage of

diffracting crystallites are independent on sample volume.

7. Experiments: how were the mineral samples prepared/purified? For example, the “illite” sample

contains 75% illite (line 222) with many impurities. Were these removed?

Response:

Impurities were not removed. We used the samples in the described composition, and added a
sentence to the methods sections for clarification. At these impure conditions, the material is perhaps
closer to a real sediment composition, but for further systematic investigations it would be interesting

to study pure illite samples and vary the content and composition of impurities.



Rebuttal letter
Reviewer #1

The authors have addressed all of the comments and suggestions provided in the previous review. The
manuscript has been significantly improved as a result. Given the thorough revisions and
improvements, | believe the manuscript is now ready for publication. | have no additional comments

or suggestions.

Authors

Thank you very much. for your review.
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