2000 years of annual ice core data from Law Dome, East Antarctica
Response to reviewer comments

We thank the reviewers for their positive response to our paper and the helpful feedback
provided in their reviews which will help improve the quality of the manuscript. We
have addressed all comments from the three reviews as well as the community comment
in this one response document.

There were several comments made by multiple reviewers that were very similar, we will
address these first and then respond to the more detailed comments of the individual
reviewers.

All three reviewers commented about the confusing structure of the paper with text and
figures appearing out of order and questioning the need for Appendices. We agree that
the current placement of many figures and tables is not optimal and we have adjusted
the layout to ensure they appear closer to the text in which they are referred to. In
addition we have removed the figures and tables that were previously in Appendix B,
incorporating the data file headers and plots of the individual time series into main text
of the paper. The description of the extra statistical analysis remains in Appendix A,
which will move into a separate supplementary information document.

All three reviewers commented on the need for more explanation about why the dataset is
useful, including outside of just the ice core and paleoclimate communities. We included
and extended discussion about the usefulness and validity of the datasets. We agree that
more detail on this in the paper is useful, and we have included this information in the
abstract and have made several changes to the introduction, particularly the paragraph
starting at line 36 in the revised manuscript. Please see the tracked changes document
to see the full details of the text added.

All three reviewers made very useful detailed comments including some typos. We
address these now specifically referring to each reviewer.

Reviewer 1 Line: 1: Two times ‘the’
We have removed the extra ‘the’.

Line 10: Delete brackets one time
Bracket is deleted, this now reads: over the past 2000 years e.g. Stenni et al., 2017)

Line 44: I would suggest to add the coordinates of the site.

We have added the the co-ordinates. The sentence now reads: The DSS site is located
at 66°46'117S 112°48°25” K, approximately 4.7 km SSW from the dome summit (Morgan
et al., 1997).

Line 66: Space between ‘17 and ‘m’
We have added a space and corrected all other instances where a space is needed between
the number and unit.

Line 81: be consistent: Here you write ‘metre’ but in the rest of the document just ‘m’.
If you insist to write meter here, than you should at least add a ‘s’.
We have changed this to read ‘30 m’ and use the abbreviated units throughout the
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manuscript.

Line 121: [...] detailed results of this analysis shows — delete ‘s’
We have deleted the extra ‘s’

Line 163: .7 at the end missing
We have added ‘.” at the end of the sentence.

Line 165: closing bracket missing
We have added the closing bracket.

Line 215: should be ‘and’ and not ‘an’
This has been corrected to 'and’.

Line 222: Sentence starting with ‘Overall [...]” does not make sense.
We have edited this sentence for clarity as follows:

Overall, the results shown in Table Al shew—the+esudts are broadly consistent across
the—variotsiee—eores all the ice cores used in the composite record.

Table 1: I would suggest deleting .26 (DSS99) and to adjust the coordinates of DSS1617,
so they have the same form as the others.

We have deleted the extra decimal places and adjusted the coordinates of DSS1617 to
have the same form as the others.

Figure 4: I would suggest adding information about the cores here. It would make it
much easier to understand.

We are unsure what is meant by this comment, the histograms in Figure 4 are of the
distributions of the concentrations of all trace chemistry analytes of each sample used
in the composite record. Perhaps the reviewer meant Fig 37 We have added a reference
to Table 1 in the figure caption to make this clearer.

Line 130: Add reference
We have added text to this sentence for extra clarity. It now reads: The density obser-

vations and empirical fit areshowninFisure-5- as a function of depth (see Eqn. 1) are
plotted in Fig. 5, showing good agreement between the two.

Make sure you write either the number or the word (concerning number until 10). E. g.
i line 82 you write ‘7, but in line 9 ‘four’ decades.
We have edited the manuscript and now only write the number, not the word.

Make sure you write either ‘level” or ‘Level’.
We have altered the manuscript to only use ’level’, unless capitalisation is required at
the start of a sentence.

Make sure you write ‘Fig.” in the text and not ‘Figure’ (at least be consistent).
We have altered the manuscript to use ‘Fig.” throughout.

Make sure you write either DSSMain or DSSmain
We have ensured that we now use DSSMain throughout the manuscript.



Paragraph ‘Trace Ion Chemistry’ I suggest including an overview / table with the different
methods used for the different cores as well as the reference.

We have added a table of the different methods used for the cores and included a reference
to supplement the text about the different methods used.

Appendiz A: Why are you suddenly writing about ‘core A’ and ‘core B’
We agree that this terminology could be confusing and had meant to simply refer to any
two arbitrary cores. We have now modified this text as follows:

Therefore, as an alternative, we identify different epochs when we might expect similar
distributions, specifically periods of time #iee—eoreA covered by one of the ice cores
where the average accumulation rate approximately the same as ice—eereB in a different
core making up the compilation but during a different period of time.

In general I am missing in the paper the uniqueness and benefit for further research and
other scientists of this dataset. There is neither a sentence about this in the abstract nor
in the summary. As one of the main goals of ESSD products is the utility of the data
(‘authors should know, [...] the data product interest a sufficient number of users’.)
— Please describe in much more detail, who benefits from the dataset, which kind of
researchers might be interested in the products, and why is the new dataset much more
useful than the old one.

Please see our response above about the additions we have made to the manuscript to
include this information.

Also be sure you make the validity and applicability of your dataset more clearly within
the paper.

We have included in the summary of the manuscript a list to summarise any caveats
and where the dataset is applicable.

Add information about ‘coring devices’
We will add further information in the dataset metadata about the coring devices used
to obtain the 4 different cores in this composite.

Add information about missing or insufficient data (you write about this in e. g. Ap-
pendiz A in the paper)
We have added information in this in the metadata for the dataset.

Add information (see above) in the metadata about the purpose. ‘Why was/ is this study
so important’ (benefits for other researchers).

We have added more information to the metadata record for the dataset using similar
text as is referred to above.

Reviewer 2 This data description paper by Lenneke Jong and co-authors presents com-
posite records of oxygen isotopic composition, chemistry and accumulation rate from the
Law Dome site in East Antarctica. Both raw data (against depth) and mean annual
values are provided except for the isotopic record, where only level2 data are presented.
While many citations are in the text about the use of these data, the authors should
improve a bit on why these data are useful and to which communities apart from ice core
and paleoclimate ones, for which it is clear.
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Please see our responses above, we have now added this information to the manuscript.

The paper accompanying the data is well written, but I would suggest improving the
structure. Sometimes I found some difficulties in understanding the differences between
Main text, Appendices, Supplementary material with some figures inside the text and
others at the end. It confuses ...

We agree that that the structure of the manuscript was at times confusing. Please see
the response to the similar comment above, we believe we have rearranged the figures
and text to reduce confusion.

Moreover, when trying to access the data, clicking on the link at the end of the abstract
and also in the Data Availability Section, a prompt asked me for an email address before
continuing. On the other end, when I entered the section “View the data set contents”
I was able to download the data. Please fix this.

Unfortunately this is a feature of the AADC to prevent excessive automated downloads
and we are unable to disable it. We can add instructions to assist users of the data.

Lines 56-57: “The DSS record currently spans -11 to 2017 CE. .. ” If I look in the online
description, a -9 is reported. Please, fix.

Thank you for pointing out this inconsistency. The record spaces -11 to 2017 CE and
we have amended the manuscript and the metadata entry at the AADC to make this
consistent this throughout.

Line 75: the length of the core DSS main and the drilling period are different in the text
and in the Table 1.

Thank you for pointing this out, the lengths in Table 1 have been amended to be
consistent with the correct values in the text.

Lines 89-90: to be honest it is not clear to me if the level 1 isotopic data will change in
the future and so will change also the mean annual values of this composite ... .. Am
I wrong?

The mean annual values for the isotopic data will not change as the underlying isotopic
data will not change. This data is complete for these cores, but has not yet been released
as a manuscript is in preparation which is to be the preferred initial publication for this
data.

In the trace Ion Chemistry section 3.1 I do find information on the precisions of the
different analyses published in different papers .... I would recommend some reorgani-
zation (adding a table perhaps).

We have added a table (Table 3) in the updated manuscript to summarise this informa-
tion consisely.

The figure 4 and Table 2 are never cited in the text ... please add.
We have added references to both figure 4 and table 2 in the text, noting that Table 2
is now Table 4 due to the reorganisation on the manuscript.

At line 152 we add:
Summary statistics for the level 1 trace chemistry species are included in Table 4, with
the corresponding histograms shown for each species shown in Fig. 4.
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Line 142: figure 6 is at the end of the paper .... Why?

We realise that the default layout produced by LaTeX has resulted in a more confusing
manuscript. We have adjusted this to make sure Figure 6, and the other figures have
been moved to more appropriate places in the manuscript.

Line 146: see my comments above (from -9 or from -117?).
Please refer to our response above.

Line 163: Figure 7 at the end of the paper. Why?
Please refer to our responses above about the structure of the manuscript and figure 6
specifically

Line 190: please explain the negative concentration values in figures B9 to B11.

Thank you for bringing this potentially confusing detail to our attention. The negative
values is the result of the log transformation performed on the concentration values of
chemistry data. We have added a sentence to make this clearer.

In Appendiz B, I found very useful the explanation of the data file headers but some of
them are after the Reference section ... again I would suggest some reorganizations of
the structure.

We have reorganised the structure of the paper to incorporate these data file headers into
the sections for each of the data streams, which we believe should make the manuscript
easier to follow.

From figure B1 to B6, please, add in the figure captions the explanation of the panel at
the bottom.

We have added in each of the captions the following sentence ”The lower panel indicates
the number of individual samples in the year used for the average value.” Please note
that each of these figures is now contained in the main text of the manuscript in their
appropriate sections.

Reviewer 3 Elizabeth Thomas

The paper presents the ice core data from Law Dome, extending the previously published
works and updating some of the available datasets. It sets a great example to the commu-
nity to make the data from this iconic site available. The paper is well-written, provides
the appropriate level of detail and I recommend it is accepted for publication. I only have
a few minor suggestions for the text and figures below. While I appreciate the importance
of updating previously published records, I do agree that the paper might be improved if
you specified why this is the case. Speaking as a user of ice core datasets I appreciate
the good practice. It is also refreshing to see an age-scale revisited and more generous
errors applied. However, perhaps you could spell this out in the introduction as justi-
fication for this work. For example, for large-scale reconstructions, data compilations
or data-model comparisons (e.g., the PAGES compilations), it is essential that the most
accurate records are available and citable.

We thank Elizabeth Thomas for this encouraging review and for recognising the impor-
tance of the Law Dome dataset. We acknowledge that we should add more details as to
why this dataset is important and which researchers, particularly from outside of the ice



core and palaeoclimate communities will find it useful. Please see above in our responses
to the common reviewer comments where we have addressed this.

I found the jump between main paper, figures, and appendiz a bit difficult to follow. For
this style of data paper is an appendix needed? Or could the figures be included in the
main text?

We have attempted to better organise the figures and tables into more logical positions
within the main manuscript. We felt that the plots of the individual time series could
be left to the end with the main combined plots left within the text itself.

Line 50 — I found the word sequence “seasonal species variations” a bit odd. Perhaps
“seasonal deposition of species”?

We agree this is a confusing phrase, this sentence now reads: ”The DSS record has been
dated using seasonal speetes—variations variations in the deposition of species to define
calendar year boundaries, commonly known as annual layer counting.

Table 2. It might be useful to include the time in the caption. Are these values calculated
for the full length of the record?

These statistics are calculated over the 2000 years annually dated ice core records de-
scribed in this paper. Note that after reorganising the structure of the paper, this is now
numbered as Table 4. We have included a sentence in the caption: Summary statistics
for the level 1 data for each analysed species, calculated over the for the full 2000 years
of data included in this compilation.

Line 165 — closed bracket needed.
We have added the closing bracket.

Line 171 — consider rephrasing. This sentence suggests that there are two definitions for
summer which doesn’t read well. What you mean is that different seasonal separations
have been applied in different studies. But on its own, this sentence seems to suggest
there 1s a summer and a warm period.

We have rephrased the section to describe the three different seasonal separations more
definitively as an aggregation of the level one sea salt data into three separate (log-
transformed) seasonal means (DJFM, DJFMAM and JJASON). We then describe the
purposes they have so far been applied to in terms of Pacific decadal climate reconstruc-
tion and regional climate proxies.

4.4. This data was also used in the PAGES 2k data compilation for snow accumulation.
So, I assume this also needs to be updated?

We thank the reviewer for pointing this out. This data is indeed an update from the data
that was included in the PAGES 2k snow accumulation compilation and any updates to
that should include this new data. We have added the following text to draw this to the
readers attention: This record has been previously published in Roberts et al. (2015)
and and included in PAGES 2k snow accumulation data compilation (Thomas et al.,

2017). This update includes the updatedhereto-ineludethe newer DSS1617 core data
and the improved dating.

Figure 6 — Perhaps align the legends? Cl and snow accumulation headings seem out of



place.
Thank you, we have altered this figure to align the legends and made them more trans-
parent of the legend so as not to cover any of the data.

Figure A2 — Please increase the font site for the titles and legend.
Agreed, we have updated the figure in new version of the manuscript uses increased font
size for this image.

Community comment by Sigl The community comment posted by Michael Sigl asks
several questions about the dating, uncertainties in the dating and how it compares to
other ice core chronologies. We would like to thank him for taking the time to produce
such a thorough and thoughtful response to our discussion paper. We agree that there
is much value in having a common chronology for ice cores using known events such as
volcanic and solar activity to synchronise the different records.

We agree that it is useful to be able to readily translate between the LD age scale and
other scales such as the AICC2012 and WD2014. We have added a table in an appendix
to facilitate this translation. This will assist users seeking to use the Law Dome record
as part of larger compilations where a common age scale is needed. We have added more
details in an additional paragraph now at the end of the section about dating and age
horizon uncertainties in the new version of the manuscript.

We do however believe that there is much value in maintaining the Law Dome age scale
independently of these. Law Dome is unusual among ice core sites of having such a long
record where seasonal variations are able to be clearly discerned in the data.

To weaken the language that the DSS layer-counting errors are conservative.

We accept that the term ”conservative” is subjective, and have edited this section to
give more detail about the sampling and why we consider the DSS error estimate to be
appropriate. DSS is unique as a long record from a high-accumulation FEast Antarctic
site (0.68 m ice equivalent/yr). The mean annual sample resolution at -11 CE is 7 for
chemistry, and 19 for oxygen isotopes; sufficient for good quality annual layer counting.

To analyze in high-resolution 10Be around 77/ and 993 CFE for evaluation of the chronol-
0gy.

We agree that it would be useful to have this analysis performed in the future. However
it is not in the scope of this data paper.

To include a table as supporting information providing the ice-core depths for the previ-
ously identified common age markers in NGRIP1, WDC and DSS allowing age-transfer
between ice cores.

We agree and now provide such a table in supplementary material which will allow the
translation of the DSS age scale to other commonly used ice core age scales as has been
suggested here.

Provide some information in the main text that DSS is independent but not synchronous
with the WD201/ chronology commonly used for synchronizing ice cores in Antarctica —



and a backbone for volcanic forcing reconstructions. For ongoing initiatives such as
PAGES CLIVASHZ2E this information will be helpful, since it can help to avoid the
smoothing and amplitude loss inherent in the stacking of proxy records with limited age
synchronization (e.g. PAGES 2k Consortium 2019) which remains a magjor limitation
for our understanding of natural climate variations.

We have added a paragraph in manuscript within the dating and age horizons section
that points out that the DSS dating is independent but not synchronous with other
commonly used chronologies and reference the age scale translation table that has been
added as described above. In addition, we also added a list in the summary section
considerations that future users of the data should take into account, we will list this
offset in the age scales of the LD data and other Antarctic ice core chronologies in here
too.



