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Overview of changes to Drury et al., “Climate, cryosphere and carbon cycle controls on
Southeast Atlantic orbital-scale carbonate deposition since the Oligocene (30-0 Ma)”

Dear Luc Beaufort,

We have completed the requested revisions to our manuscript, as outlined in our author
comments in response to the two reviewer comments during the interactive discussion.

The revisions included carefully revisiting the manuscript language, and as such there are
numerous small revisions to improve the overall clarity of the manuscript. We have
summarised the main revisions to the scientific content here. We have also provided a full list
of line-by-line insertions and deletions at the end of this document, and a word track changes
file.

The original outcome of the manuscript remains largely unchanged, but we have clarified a
few methodological reviewer questions, and expanded our discussed to incorporate some
insightful suggestions from the reviewers.

Best wishes,
Anna Joy Drury
Submitted on behalf of all co-authors.

Summary of main changes:

Overall manuscript clarity:

We have thoroughly proofread through the manuscript to correct previous issues with grammar
and spelling. We have also made several revisions to improve the overall clarity of the
manuscript. Several relevant publications came out since we submitted the original manuscript
(Westerhold et al., 2020, Science; De Vleeschouwer et al., 2020, Nature Communications;
Tanner et al., 2020, Paleoceanography and Paleoclimatology), and where relevant, we have
included these in our discussion.

Carbonate calibration, calibration uncertainty and treatment of outliers:

We found a small error in our initial calibration, so we have corrected this. This has resulted in
a small change to the calibration; however, this only changes our absolute CaCOj3 by less than
0.07% and does not affect our interpretations.

Following a helpful suggestion from the reviewer, we also clarified our outlier treatment
process and discussed the uncertainty associated with the calibration and the MARs. The
calibration uncertainty is £2.2% at 2c. This uncertainty only pertains to the absolute %CaCOs3
values. The trends and cyclicity we observe in the calibrated CaCO3 data are independent of
this uncertainty, as these patterns are present in the raw In(Ca/Fe) timeseries. Our
interpretations are therefore not affected by this uncertainty.

Improved presentation of the age model and cyclicity observed in the CaCOs3 data:
The reviewers raised concerns that they could not see the cyclicity we were referring to. We
have now provided better wavelet figures in the main text and the manuscript, which we feel
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highlight the cyclicity better. We have also added a new figure (new figure 6), where we
highlight examples of the three main cyclicities discussed in the manuscript.

Expanded discussion to consider winnowing and the processes that may drive the
cyclicity we observe in our CaCO3 data:

We have strengthened our discussion to address reviewers’ concerns that to our discussion did
not sufficiently consider winnowing or the processes that might drive Site 1264 carbonate.

We now introduce sedimentary processes like winnowing and dilution in the introduction and
consider the influence that these processes may have at 1264 throughout the discussion. We
conclude that dilution is minimal, and that winnowing may have had some effect, but was likely
not the main driver of the trends and cycles we see, with the exception of the last 3.3 Ma.

We also have expanded our discussion in several places to discuss which mechanisms may
explain the trends and patterns in carbonate deposition that we observe. We especially focus
the discussion on the changes in the previously unstudied interval between 17 and 5.3 Ma.
Where appropriate, we have also referred to the original publications dealing with the
Oligocene-early Miocene (Liebrand et al., 2016, 2017, 2018) and Plio-Pleistocene (Bell et al.,
2014, 2015), as there is already very detailed discussion of these time periods there.

Figures:
We have made all the revisions requested by reviewers concerning the figures, in addition to
the following changes:
- We merged Figures 3 and 4, especially improving the presentation of the wavelets.
- Weadded the K intensity data to new Figure 3 and Figure 5 (previously Figure 6). Both
the Si and K are now also described in the results.
- We present a new figure (new Figure 6) to highlight how the three distinctly different
cyclicities in carbonate deposition observed at Site 1264
- We have redone all wavelets presented in the main & supplementary figures to use a
more colour-blind friendly scheme.
- We have added epoch and stages to Figures 7 and 8
- We have improved the annotations of Figures 3, 5, 7 and 8.
- Made sedimentation rates m/Myr to be consistent with the main text.
- We have added two supplementary figures:
o one showing all calibrated XRF data now available at Site 1264
o 4-part oversized figure showing the age-depth ties for the astrochronology in
greater detail.
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The depth-domain wavelet spectra are shown for the %CnCO; data after it was detrended to remove all cycles greater
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Torrence and Compo (1998) and Grinsted et al. (2004). The npprnxlmn(e stratigraphic location of the MCO and the LMBB
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Figure 6: Zoomed in panels highlighting the three distinctly different orbital controls on Southeast Atlantic CaCO;
deposition. A) Example of strong cccentricity (E) pacing present between 30 and 13 Ma; B) Example of the prevalent
cccentricity-modulated precession pacing present between 14 and 8 Ma; C) Example of the pervasive obliquity forcing
present between 8 and ~3.3 Ma. An example of stronger obliquity appearing in a 2.4 Myr eccentricity minimum, when
cccentricity-modulated precession is muted, is also shown in B. CaCO; minima correlate with eccentricity maxima between
30 and 8 Ma (A and B). Between 8 and 0 Ma, CaCO; maxima correlate with obliquity maxima (C).
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The approximate location of the MCO and the mMCT are also shown.
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