THE ROYAL SOCIETY ROYAL SOCIETY
PUBLISHING OPEN SCIENCE

Native and invasive squirrels show different behavioural
responses to scent of a shared native predator

Joshua P. Twining, W. lan Montgomery, Lily Price, Hansjoerg P. Kunc and David G. Tosh

Article citation details
R. Soc. open sci. 7: 191841.
http://dx.doi.org/10.1098/rs0s.191841

Review timeline

Original submission: 24 October 2019 Note: Reports are unedited and appear as
Revised submission: 22 January 2020 submitted by the referee. The review history
Final acceptance: 27 January 2020 appears in chronological order.

Note: This manuscript was transferred from another Royal Society journal with peer review.

Review History
RS0S-191841.R0 (Original submission)

Review form: Reviewer 1 (Emma Sheehy)

Is the manuscript scientifically sound in its present form?
Yes
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Is the language acceptable?
Yes

Do you have any ethical concerns with this paper?
No

Have you any concerns about statistical analyses in this paper?
No
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Accept as is
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Comments to the Author(s)

I am satisfied that the authors have addressed both my own and other reviewers queries and
comments and am pleased to recommend that the manuscript be accepted for publication. Emma

Review form: Reviewer 2

Is the manuscript scientifically sound in its present form?
No

Are the interpretations and conclusions justified by the results?
No

Is the language acceptable?
Yes

Do you have any ethical concerns with this paper?
Yes

Have you any concerns about statistical analyses in this paper?
Yes

Recommendation?
Reject

Comments to the Author(s)

What was a relatively small matter in relation to ethics, since in my opinion the work is non-
invasive and consent would readily have been granted by most ethics committees, has become
more problematic since it appears the work, although non-invasive, did not comply with local
regulations, which require appraisal by the school ethics committee. The time required to obtain
such approval is no justification for not having it.

I previously raised issues with experimental design. Principally that there was a lack of a with
and without comparison, only before and after, and that since only extract of marten scent was
applied, it cannot be concluded that it was not scent of any kind that elicited the observed
response. I should say that I am inclined to agree with the authors in respect of their
interpretation of the results. However, the formalities of such behavioural experimentation are
that they cannot exclude other possibilities with this design, i.e. that conditions on the days after
application of scent differed and reduced visitations, or that any unpleasant or novel scent, or any
scent at all (not necessarily that of a predator or of martens) would have elicited the same
response.

They do now acknowledge the limitation of using only one scent, and this is supported by a
narrative recommending future studies. I would point out that my critique was that the treatment
consisted of application of marten scent, but it could be that the response by the squirrels could,
in principle have been to any scent. Thus the proposed designs do not wholly address the
problem.

In the authors' response to my comment about before-after but not with-without comparisons,
they include a summary of variation between days and cite a series of F-statistics and refer to a
Figure 5. I cannot find a Figure 5 in the main manuscript or supplementary materials. Do they

mean Figure 2? They highlight that days 1-3, 6 and 7, do not differ from one another, but that 4



and 5 do differ from the others. At this point they state that day 4 differs from the others with
p=0.083. Does this mean they increased alpha (perhaps in post-hoc testing?) for significance here
to 0.1? This would need some justification. Or is it a typo, as the mean for this day appears lower
than that of the day after?

Decision letter (RS0OS-191841.R0)

21-Jan-2020
Dear Mr Twining,
I am writing in regards to your manuscript submitting to Royal Society Open Science.

On behalf of the Editors, I am pleased to inform you that your Manuscript RSOS-191841 entitled
"Native and invasive squirrels show different behavioural responses to scent of a shared native
predator” has been accepted for publication in Royal Society Open Science subject to minor
revision in accordance with the referee suggestions. Please find the referees' comments at the end
of this email.

The reviewers and handling editors have recommended publication, but also suggest some minor
revisions to your manuscript. Therefore, I invite you to respond to the comments and revise your
manuscript. Additionally, we ask that you please also upload the following to your revised
submission:

- Your revised manuscript text which clarifies that the scent was applied only to the external
surface of the feeders - from the Editors” reading of the text, this is still only implied rather than
stated.

- Please provide the documentation obtained regarding the ethical approval as a "Response to
Referees" letter.

- A point-by-point response to the reviewers, as well as the Associate Editors' comments below;
uploaded as another "Response to Referees" letter.

Because the schedule for publication is very tight, it is a condition of publication that you submit
the revised version of your manuscript before 30-Jan-2020. Please note that the revision deadline
will expire at 00.00am on this date. If you do not think you will be able to meet this date please let
me know immedjiately.

To revise your manuscript, log into https:/ /mc.manuscriptcentral.com/rsos and enter your
Author Centre, where you will find your manuscript title listed under "Manuscripts with
Decisions". Under "Actions," click on "Create a Revision." You will be unable to make your
revisions on the originally submitted version of the manuscript. Instead, revise your manuscript
and upload a new version through your Author Centre.

In order to expedite the processing of the revised manuscript, please be as specific as possible in
your response to the referees. We strongly recommend uploading two versions of your revised
manuscript:

1) Identifying all the changes that have been made (for instance, in coloured highlight, in bold
text, or tracked changes);



2) A 'clean' version of the new manuscript that incorporates the changes made, but does not
highlight them.

When uploading your revised files please make sure that you have:

1) A text file of the manuscript (tex, txt, rtf, docx or doc), references, tables (including captions)
and figure captions. Do not upload a PDF as your "Main Document";

2) A separate electronic file of each figure (EPS or print-quality PDF preferred (either format
should be produced directly from original creation package), or original software format);

3) Included a 100 word media summary of your paper when requested at submission. Please
ensure you have entered correct contact details (email, institution and telephone) in your user
account;

4) Included the raw data to support the claims made in your paper. You can either include your
data as electronic supplementary material or upload to a repository and include the relevant doi
within your manuscript. Make sure it is clear in your data accessibility statement how the data
can be accessed;

5) All supplementary materials accompanying an accepted article will be treated as in their final
form. Note that the Royal Society will neither edit nor typeset supplementary material and it will
be hosted as provided. Please ensure that the supplementary material includes the paper details
where possible (authors, article title, journal name).

Supplementary files will be published alongside the paper on the journal website and posted on
the online figshare repository (https:/ /rs.figshare.com/). The heading and legend provided for
each supplementary file during the submission process will be used to create the figshare page,
so please ensure these are accurate and informative so that your files can be found in searches.
Files on figshare will be made available approximately one week before the accompanying article
so that the supplementary material can be attributed a unique DOI.

Please note that Royal Society Open Science charge article processing charges for all new
submissions that are accepted for publication. Charges will also apply to papers transferred to
Royal Society Open Science from other Royal Society Publishing journals, as well as papers
submitted as part of our collaboration with the Royal Society of Chemistry

(https:/ /royalsocietypublishing.org/rsos/chemistry).

If your manuscript is newly submitted and subsequently accepted for publication, you will be
asked to pay the article processing charge, unless you request a waiver and this is approved by
Royal Society Publishing. You can find out more about the charges at

https:/ /royalsocietypublishing.org/rsos/charges. Should you have any queries, please contact
openscience@royalsociety.org.

Once again, thank you for submitting your manuscript to Royal Society Open Science and I look
forward to receiving your revision. If you have any questions at all, please do not hesitate to get
in touch.

Kind regards,

Lianne Parkhouse

Editorial Coordinator

Royal Society Open Science
openscience@royalsociety.org

on behalf of Dr Punidan Jeyasingh (Associate Editor) and Professor Kevin Padian (Subject Editor)
openscience@royalsociety.org



I thank the authors for the patience and prompt support in helping us understand the situation.
The documentation provided and the minor tweaks to the manuscript makes it clear that the
study was in compliance with animal care regulations. I am happy to recommend it for
publication.

Associate Editor Comments to Author (Dr Punidan Jeyasingh):

I wish to share this confidential note from a previous reviewer. I felt it was a fair point, and hope
the authors will consider it (hence the accept with minor revision recommendation).

"The authors have acknowledged two male professors thanking them for providing comments on
earlier versions of the manuscript. Given the manuscript has been through multiple journals,
iterations, and is now at a version that is far removed from any earlier versions of the manuscript,
I would find it more appropriate for the authors to acknowledge the work of the reviewers who
have spent comparatively much more time and effort on bringing this manuscript to publishable
standard than two professors who realistically, given the standard of the earliest version, could
not have spent more than a few minutes glancing over it!”

Reviewer comments to Author:

Reviewer: 1
Comments to the Author(s)

I am satisfied that the authors have addressed both my own and other reviewers queries and
comments and am pleased to recommend that the manuscript be accepted for publication. Emma

Reviewer: 2
Comments to the Author(s)

What was a relatively small matter in relation to ethics, since in my opinion the work is non-
invasive and consent would readily have been granted by most ethics committees, has become
more problematic since it appears the work, although non-invasive, did not comply with local
regulations, which require appraisal by the school ethics committee. The time required to obtain
such approval is no justification for not having it.

I previously raised issues with experimental design. Principally that there was a lack of a with
and without comparison, only before and after, and that since only extract of marten scent was
applied, it cannot be concluded that it was not scent of any kind that elicited the observed
response. I should say that I am inclined to agree with the authors in respect of their
interpretation of the results. However, the formalities of such behavioural experimentation are
that they cannot exclude other possibilities with this design, i.e. that conditions on the days after
application of scent differed and reduced visitations, or that any unpleasant or novel scent, or any
scent at all (not necessarily that of a predator or of martens) would have elicited the same
response.

They do now acknowledge the limitation of using only one scent, and this is supported by a
narrative recommending future studies. I would point out that my critique was that the treatment
consisted of application of marten scent, but it could be that the response by the squirrels could,
in principle have been to any scent. Thus the proposed designs do not wholly address the
problem.

In the authors' response to my comment about before-after but not with-without comparisons,
they include a summary of variation between days and cite a series of F-statistics and refer to a
Figure 5. I cannot find a Figure 5 in the main manuscript or supplementary materials. Do they



mean Figure 2? They highlight that days 1-3, 6 and 7, do not differ from one another, but that 4
and 5 do differ from the others. At this point they state that day 4 differs from the others with
p=0.083. Does this mean they increased alpha (perhaps in post-hoc testing?) for significance here
to 0.1? This would need some justification. Or is it a typo, as the mean for this day appears lower
than that of the day after?

Author's Response to Decision Letter for (RS0OS-191841.R0)

See Appendices A & B.

Decision letter (RSOS-191841.R1)

27-Jan-2020
Dear Mr Twining,

It is a pleasure to accept your manuscript entitled "Native and invasive squirrels show different
behavioural responses to scent of a shared native predator" in its current form for publication in
Royal Society Open Science. The comments of the reviewer(s) who reviewed your manuscript
are included at the foot of this letter.

Please note: we require every author to have an active email address. At present
Tprice01@qub.acuk' is not accepting messages from Royal Society Open Science - please can you
ensure an active email address is sent to the Editorial Office urgently?

You can expect to receive a proof of your article in the near future. Please contact the editorial
office (openscience_proofs@royalsociety.org) and the production office
(openscience@royalsociety.org) to let us know if you are likely to be away from e-mail contact -- if
you are going to be away, please nominate a co-author (if available) to manage the proofing
process, and ensure they are copied into your email to the journal.

Due to rapid publication and an extremely tight schedule, if comments are not received, your
paper may experience a delay in publication.

Please see the Royal Society Publishing guidance on how you may share your accepted author
manuscript at https:/ /royalsociety.org/journals/ ethics-policies/ media-embargo/.

Thank you for your fine contribution. On behalf of the Editors of Royal Society Open Science, we
look forward to your continued contributions to the Journal.

Kind regards,

Andrew Dunn

Royal Society Open Science Editorial Office
Royal Society Open Science
openscience@royalsociety.org

on behalf of Dr Punidan Jeyasingh (Associate Editor) and Kevin Padian (Subject Editor)
openscience@royalsociety.org



Associate Editor Comments to Author (Dr Punidan Jeyasingh):

Associate Editor

Comments to the Author:

I am happy to recommend this manuscript for publication. I thank the authors for their efficient
job incorporating comments and concerns throughout, and for their patience as we sorted out the
animal ethics issue.

Follow Royal Society Publishing on Twitter: @RSocPublishing

Follow Royal Society Publishing on Facebook:

https:/ /www.facebook.com/RoyalSocietyPublishing. FanPage/

Read Royal Society Publishing's blog: https:/ /blogs.royalsociety.org/publishing/



Appendix A

Response to reviewers

We would like to thank all three reviewers, the associate editor and the subject editor
for their time and effort in reviewing our manuscript and allowing us to improve it to

the point of acceptance for publication at Royal Society Open Science.

Associate Editor Comments to Author (Dr Punidan Jeyasingh):

| thank the authors for the patience and prompt support in helping us understand the
situation. The documentation provided and the minor tweaks to the manuscript makes it
clear that the study was in compliance with animal care regulations. | am happy to

recommend it for publication.

| wish to share this confidential note from a previous reviewer. | felt it was a fair point, and

hope the authors will consider it (hence the accept with minor revision recommendation).

"The authors have acknowledged two male professors thanking them for providing
comments on earlier versions of the manuscript. Given the manuscript has been through
multiple journals, iterations, and is now at a version that is far removed from any earlier
versions of the manuscript, | would find it more appropriate for the authors to acknowledge
the work of the reviewers who have spent comparatively much more time and effort on
bringing this manuscript to publishable standard than two professors who realistically, given
the standard of the earliest version, could not have spent more than a few minutes glancing

over it!”

We thank the editor for providing us with this comment. We completely agree with the

reviewer, as such we have replaced previous thanks to professors with “We would like



to thank our two anonymous reviewers and Dr Emma Sheehy, who provided useful

feedback and constructive criticisms allowing us to improve our manuscript substantially.”

Reviewer comments to Author:

Reviewer: 1

Comments to the Author(s)

| am satisfied that the authors have addressed both my own and other reviewers queries and
comments and am pleased to recommend that the manuscript be accepted for publication.

Emma

Thank you Emma, we really appreciate all the time and effort you put into reviewing
this manuscript in its different forms and helping to greatly improve the manuscript

prior to publication.

Reviewer: 2

Comments to the Author(s)

What was a relatively small matter in relation to ethics, since in my opinion the work is non-
invasive and consent would readily have been granted by most ethics committees, has
become more problematic since it appears the work, although non-invasive, did not comply
with local regulations, which require appraisal by the school ethics committee. The time

required to obtain such approval is no justification for not having it.



Local regulations cited were not in place when fieldwork was conducted in 2015, we
went through all the correct channels. This has now been clarified and confirmed with

the editors to their satisfaction.

| previously raised issues with experimental design. Principally that there was a lack of a with
and without comparison, only before and after, and that since only extract of marten scent
was applied, it cannot be concluded that it was not scent of any kind that elicited the
observed response. | should say that | am inclined to agree with the authors in respect of
their interpretation of the results. However, the formalities of such behavioural
experimentation are that they cannot exclude other possibilities with this design, i.e. that
conditions on the days after application of scent differed and reduced visitations, or that any
unpleasant or novel scent, or any scent at all (not necessarily that of a predator or of

martens) would have elicited the same response.

They do now acknowledge the limitation of using only one scent, and this is supported by a
narrative recommending future studies. | would point out that my critique was that the
treatment consisted of application of marten scent, but it could be that the response by the
squirrels could, in principle have been to any scent. Thus the proposed designs do not

wholly address the problem.

We appreciate the reviewer’s clarification and have now revised our suggestion
further. To address the issue of scent sensitivity and concerns of control (although
we still believe each day previous to addition of pine marten scent acted as a control
in this experiment), we have amended our future research suggestion to the

following:

“Scent of only one predator species was used in this experiment. The pine marten
is the sole arboreal predator in Ireland and thus the most likely to be encountered by red

squirrels. However, it cannot be confirmed unequivocally that the red squirrels were



specifically responding to the scent of the pine marten, a native predator, and not just
responding to any scent. Due to the fact that the invasive prey species failed to
demonstrate anti-predator behaviours in response to the olfactory signal of the native
predator, in contrast to the native prey species, familiarity specifically with pine marten
scent was likely important in determining response of the latter [26]. To confirm these
results future research should be conducted with multiple scent cues including: a native
predator, a conspecific or non-predatory scent (i.e. Rabbit, Oryctolagus cuniculus) and a
control. This would provide further information on the prey species’ sensitivity to differing
scents and allow further and more accurate dissection of specificity of behavioural

responses to differing olfactory signals. ”

In the authors' response to my comment about before-after but not with-without
comparisons, they include a summary of variation between days and cite a series of F-
statistics and refer to a Figure 5. | cannot find a Figure 5 in the main manuscript or
supplementary materials. Do they mean Figure 2? They highlight that days 1-3, 6 and 7, do
not differ from one another, but that 4 and 5 do differ from the others. At this point they state
that day 4 differs from the others with p=0.083. Does this mean they increased alpha
(perhaps in post-hoc testing?) for significance here to 0.1? This would need some

justification. Or is it a typo, as the mean for this day appears lower than that of the day after?

We thank the reviewer again for their thorough reading of the manuscript and our
responses. We do apologise, the response to the question was copied from an earlier
version of the manuscript (hence referring to Figure 5, when in this manuscript it is
Figure 2 as the reviewer deduced), additionally the reviewer is correct in their
supposition, the P value result for Day 4 was a typo missing a zero and the results for

day four at three decimal places should have been reported as P = 0.008).
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Appendix B

19/12/2019

To whom it may concern,

I am writing in my role as Chair of a university Faculty level sub-committee for animal research
ethics, and as former Chair of the School of Biological Sciences Animal Research Ethics
committee at Queen’s University Belfast.

This is in response to a paper submitted to your journal by Mr Twining entitled “Native and
invasive squirrels show different behavioural responses to scent of a shared native predator”.

| understand that there is a query regarding the ethical approval for this application. | have
discussed this with the authors and at the time of data collection the project did not require
ethical approval under local regulations. This was because their study had previously been
assessed as being below the threshold of the Animals (Scientific Procedures) Act 1986
(ASPA). Regulations requiring ethical approval at the school level for non-ASPA related animal
research were introduced in 2016, a year after the data for this study were collected.

To deal with this, in my role | have now retrospectively assessed their study and methods.
Having done this, | can confirm that there are no ethical issues with the study as it was non-
invasive, involving behavioural monitoring. It would have passed our assessments at the
school committee level. Therefore, | see no reason why it should not be published in your
journal.

Should you require any additional information then please do not hesitate to contact me.

Yours faithfully,

Dr Gareth Arnott
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