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We thank Nereo Preto (Reviewer #1, RC C1190), Troy Rasbury (Reviewer #2,
RC C1352) and Silvia Frisia (Handling Editor, EC C1361) for their helpful
comments on the manuscript. In this response letter, we go through both
reviews in detail and explain how we intend to revise the manuscript. Further
intended manuscript changes: (1) we thank both reviewers in the
acknowledgements and (2) we update references Scholz et al. (in press) and

Fohlmeister (submitted manuscript).

Reviewer #1, RC C1190

This manuscript tackles a integration of timescale errors in paleoclimatic time
series. This was rather neglected in previous studies. As a method paper, it is
welcome and well written. Methods are described with sufficient detail to
reproduce the proposed algorithm, and are sound. | have only a minor concern
about the discussion of methods. The authors apply two strategies to create an
age model, StalAge and iscam, the second assuming good correlation between
roughly coeval proxy records. This is however quite a bold assumption,
especially where stalagmites from different caves are compared, and introduces
an element of circular reasoning when the proxy records are discussed (e.qg.,
the d180 records may have consistent trends in some time intervals, but such
trends were already implicitly assumed consistent for age calibration). This is
not discussed in the manuscript but it could be worth to note. It is unclear to me

how extensive this problem could be for the general pool of paleoclimatic time
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7 September 2012
Dear Silvia,

thank you very much for your editorial comments, the detailed response to
which we print here on the right-hand side.

We are now preparing the final manuscript version and hope that you and CP
readers are satisfied and benefit from our contribution.

Thanks again, also on behalf of my co-authors Jens Fohlmeister and Denis
Scholz,

Manfred

Manfred Mudelsee,

Climate Risk Analysis, Hannover, Germany and

Alfred Wegener Institute for Polar and Marine Research, Bremerhaven,
Germany

Addition:

In the Introduction, we cite also the recent paper by Shakun et al. (2012;
Nature 484: 49), who also do timescale simulations.
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. . . . L Agree
series. Sure enough, it needs to be discussed here, where the time coincidence 9

of a d180 oscillation between three stalagmites is taken as proof that a climatic
event exists. How relevant this time coincidence could be for the iscam-
calibrated d180 series? Probaly not much, as the proxy oscillation seems to be

there also in the StalAge-calibrates series, but a discussion is necessary.

Response. Thank you very much for this clear remark! We completely agree
that we should alert readers of the danger of circular reasoning (i.e., iscam
presumes a correlation between different records to optimize the age model).
We also agree that we should point out that this danger is, on the other hand,
not excessively large for the datsets analysed in the paper. The major reason for
this is, as stated by Reviewer #1, namely the agreement with the results

obtained from timescale-construction using StalAge.

Manuscript changes. One point to be added to Section 5 (Conclusions), '

The manuscript then goes on discussing a interpretation of the proxy records,
assuming that calcite d180 in these stalagmites is a proxy for temperature. The
possibility that other parameters along with temperature might influence the
d180 from stalagmite calcite is discussed too briefly. This is in my view the
weakest part of the manuscript. In general, the d180 of speleothem calcite is
considered a proxy for precipitations (Fairchild and Baker, 2012). For the

specific case of Bunker Cave, monitoring did not get as far as concluding that a
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paleotemperature could be inferred from the d180 in speleothems (various
references, cited in the manuscript). The whole discussion about paleoclimatic
implications should be revised in the light of this uncertainty on the meaning of

oxygen stable isotopes.

Response. (1) Strictly speaking, we do not assume that “that calcite d180 in
these stalagmites is a proxy for temperature”; we rather assume (manuscript,
Section 2.3) that d180 changes are a proxy for changes in both temperature and
precipitation. (2) We do not agree with the assertion that “the d180 of
speleothem calcite is considered a proxy for precipitations (Fairchild and Baker,
2012)”. Based on our comprehensive experience, the climatic interpretation of
stable isotope proxy signals in speleothems depends considerably on the
studied system (region, cave) and timescale (as noted by Fairchild and Baker
(2012) on p. 321). In the “data paper” on the Bunker Cave stalagmites
(Fohlmeister et al. 2012, Section 4.3 therein; cited in manuscript), the authors
clearly say that both temperature and precipitation changes are reflected by
speleothem d180 changes; and that this climate—proxy relation holds for a
rather large regional area (i.e., including the Atta cave, where stalagmite AH-1
was sampled). We agree that the interpretation would have been easier if the

proxy signal had been clearer in one direction. However, we feel that we have
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a]ready dealt adequate]y with this pOil’lt throughout the manuscript, in | see where the Reviewer comment comes from. | agree with the Authors.

Still, in order to reach a broader audience, not just speleothem researchers, because this manuscript has surely a much larger
implication than just speleothem studies, | would add the other significance of delta180, which is as proxy for trajectories.

particular because we always write “warm/wet” and “co]d/dry’L Than, it may be not cold/dry or warm/wet, but a measure of changes in circulation and provenance of the air masses. This is
true for ice cores, and it has been raised as important issue for tropical speleothems. It is just a suggestion.

We principally agree with you that d180 is a proxy indicating changes not
only in temperature and precipitation amount, but also about the provenance
and the trajectory the air parcel took to deliver the precipitation to the site
where the cave is located.

Manuscript changes. None.

Minor comments:

P1974 L16: not excessively large We well add a further sentence to Section 2.3 (Proxy variable), where we
inform readers about trajectory/provenance.

Could use a less vague phrasing, e.g.: "are one order of magnitude smaller than

other errors"

Response. Since the effects of dating errors vary to some degree between
records and with time (manuscript, Section 4.2: 20.5%, 14.6%, 8.2%, 2.4%, 11.3%

and 0.4%), we intentionally used a vague phrasing.

Manuscript changes. None.

P1974 L20: Our analyses cannot unequivocally support the conclusion that

current regional winter climate is warmer than that during the MWP.

This conclusion should be avoided: the three records show all possible

combinations of relationships between the MWP and the Recent, hence, they


Mudelsee
Text Box
We principally agree with you that d18O is a proxy indicating changes not only in temperature and precipitation amount, but also about the provenance and the trajectory the air parcel took to deliver the precipitation to the site where the cave is located.

We well add a further sentence to Section 2.3 (Proxy variable), where we inform readers about trajectory/provenance.
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provide no relevant information at all. Furthermore, the d180 is not a proxy of

temperature.

Response. Strong disagreement. (1) Indeed, we use d180 as a proxy for
temperature changes (see above). (2) The sentence (p. 1974, 1. 20) is factually
correct. The situation after the analyses and discussion, in which we
unfortunately did not find unequivocal results regarding the MWDis clearly
different than before doing the analyses: namely, we have added evidence from
three high-resolution archives. In addition, our results Jdghlight the general
complexity of obtaining quantitative statements fyém climate proxy records,
and are, thus, of interest of the paleoclimate fommunity and the speleothem

community in particular. Should one pdblish only unequivocal results?

Manuscript changes. Noney '

P1975 L5: later part of the Holocene

substitute with "late Holocene"

Response. Holocene is roughly the interval 0-11 ka; our paper analyses the
interval 0-8.6 ka. We want to communicate to readers that we do not study the

whole Holocene, but only the middle and the later later parts.

Page: 5

.K\Author: sf241 Subject: Inserted Text Date: 06.09.2012 01:16:21

~/"Here | do not agree with the Authors in the proposition of not responding. As the delta180 has been previously considered by
the Authors NOT a pure temperature signal, then here it is stated that "Indeed we use it as a proxy for temperature changes".
Why not for rainfall changes? Why not for trajectory changes? The latter may be a factor when comparing the Atta Cave record
and the Bunker cave records. In this respect, | suggest to provide an initial figure with the location of the caves, possibly framed
in the present synoptic context. | agree with the Authors that equivocal results have the right to be published, but then this has
to be clear in the conclusions. The MWP record from the three stalagmites highlights that the Atta CAve O isotope record in
several periods diverges from the Bunker cave. This is an interesting feature, and | would like the Authors to provide further
hypotheses, as itis quite common to find such discrepancies in the speleothem record. Thanks if you do that.

Our sentence on the left hand page

"Indeed, we use d180 as a proxy for temperature changes (see above)”
should be replaced by the sentence

"Indeed, we use d180 as a proxy for temperature and precipitation changes
(see above)";

we apologize for our sloppiness in our first response letter.

Regarding trend differences between series from Bunker and Atta caves:
these two caves are rather close to each other (see next paragraph), trajectory
changes should therefore have affected records similarly and are rather
unlikely as explanation.

Our manuscript gives (beginning of Section 2) already the geographical co-
ordinates for both caves, from which readers are able to infer that they are
separated by about

SQRT[(0°15")**2 + (0°15")**2] = 0°21' = 0.35°, which corresponds to about
0.35° x 111 km/° = 39 km.

We think that is is not necessary to produce an extra geographical map.
However, we well add a further sentence to the conclusions about the
unlikeliness of trajectory changes as explanation for trend differences between
Bunker and Atta caves' series.



Mudelsee
Text Box
Our sentence on the left hand page
"Indeed, we use d18O as a proxy for temperature changes (see above)"
 should be replaced by the sentence
"Indeed, we use d18O as a proxy for temperature and precipitation changes (see above)";
we apologize for our sloppiness in our first response letter.

Regarding trend differences between series from Bunker and Atta caves: these two caves are rather close to each other (see next paragraph), trajectory changes should therefore have affected records similarly and are rather unlikely as explanation.

Our manuscript gives (beginning of Section 2) already the geographical co-ordinates for both caves, from which readers are able to infer that they are separated by about
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Page: 6

1 |Author: sf241 Subject: Inserted Text Date: 06.09.2012 01:34:31

—J'As editor | agree with the "didactic purpose”. For the sake of such didactic purpose, | would encourage the Authors to be
precise about the fields when estimates without error bars are useless. For example, it is clear from the text that estimates from
the Oisotope records without the error bars may be useless. Would you be a bit daring and provide examples, possibly from
largely used and famous papers, published in high impact factor papers apt to support your claim? Would you then claim that
these records published in Nature and Science are useless? | would like to see that. Otherwise, the claim can not be so strong.
Would you then expand to the O-isotope records of the ice cores and comment on this? | think that such a sentence needs, for
the sake of didactical purpose, to be applied to some of the records we have been foolishly using to date as benchmark for
comparison.

Manuscript changes. We replace “later part of the Holocene” and similar

expressions by “mid-to-late Holocene” and define this interval at first usage as

We mean that the concept of error bars and uncertainties regards the full
range of applied sciences (physics, chemistry, geosciences, biology, etc.), not
just speleology, the full range where researchers measure something and
make inferences about the nature that produced the data.

0-8.6 ka.

P1975 L11: Estimates without error bars are useless.

We have obviously measurement error from the imperfect devices we use
and the finite amount of material we can measure. When we work in paleo,
we have to use proxy variables, which adds extra uncertainty (which we call
in the paper "proxy error"). Further, we have to make a set of assumptions
when doing statistical analyses: suitability of a statistical model (e.g., if you
make a linear regression), distributional shape, autocorrelation (if you
measure time series), actualism (if you predict). Also climate modelers

Zour sentence is meant produce model output that is anything but perfect, since for modelling you
have to make numerical approximations and guesses about model
parameters (parameterizations), and the guesses are not exact.

| see your point but this sentence carries no useful information and is
substantially false: cases of estimates without error bars that are mganingful

could be conceived.

Response. It is clear and understood by Reviewer #1 th
as an exaggeration: numerous studies have been pu)flished that make bold

statements on guessed climate numbers withou/any indication on how large o .
Researchers normally do care about the precision and accuracy of their

the uncertainty of such a guess is. We wish o keep the sentence for didactical measurements and the statistical significance of their results, and they
usually give indications about the uncertainties in their communications.
purposes, but: Editor’s voice welcome} *
On the other hand, researchers may also show a tendency to downplay
uncertainties and ignore error bars. This tendency likely results also from
Manuscript changes. None. "publication pressure". The media (journals, but also magazines and
newspapers reporting about scientific papers) are, further, short in space and
editors may be inclined not to "bother" readers with error bars, caveats or
P1981 L23: with high (low) _180 values indicating dry/cold (wet/warm) uncertainties. The result of this interaction (researchers under pressure and
conditions. It is unclear here whether P and T are correlated o independent. journals/media) is a tendency to make overstatements that are not completely
, , _ o backed up by evidence (called by us "guessed climate numbers").

This makes a lot of a difference, because if, e.g., wet-cold combinations are
Our CPD/CP contribution hopefully supports the more cautious tendency. We
are sure you understand that we do not wish to pick specific Science or
Nature articles and criticize them here. We also do not wish to give so many
explanations (as here in response2) in the paper, which would water down
our statement. The message should be concise and clear.



Mudelsee
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On the other hand, researchers may also show a tendency to downplay uncertainties and ignore error bars. This tendency likely results also from "publication pressure". The media (journals, but also magazines and newspapers reporting about scientific papers) are, further, short in space and editors may be inclined not to "bother" readers with error bars, caveats or uncertainties. The result of this interaction (researchers under pressure and journals/media) is a tendency to make overstatements that are not completely backed up by evidence (called by us "guessed climate numbers").

Our CPD/CP contribution hopefully supports the more cautious tendency. We are sure you understand that we do not wish to pick specific Science or Nature articles and criticize them here. We also do not wish to give so many explanations (as here in response2) in the paper, which would water down our statement. The message should be concise and clear.
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—OK, provided that the link with the Fohlmeister et al. 2012 paper is clear in the text..."As demonstrated by..."

ossible, then oxygen isotopes alone can’t be used as a proxy for T as long as
P ! ¥9 p p Y 9 »l;\Author: sf241 Subject: Inserted Text Date: 06.09.2012 01:26:05

~Twould keep the sentence.

another variable is given that is a proxy for P.

Response. The paper discussing the paleoclimatic interpretation of the pe€ords We do as you requested.

in detail (Fohlmeister et al. 2012) argues that high d180 values-dre associated

lies are associated with

with dry and/or cold conditions and that low d180 yz

warm and/or wet conditions. Wet-cold is rg#fer implausible.

Manuscript changes. Nong, *

P1986 L3: Note that the time series plots (Figs. 2, 4, 5, 6, 7 and 8) show
conventionally time t on the horizontal and time series value x on the veftical

axis.

Drop this sentence, it's all in the figures and everyone can read/

Response. We thought it convenient for CP readers with l£ss training in
mathematical sciences to be reminded that the typical plots in time series

"

analysis have other axis names (”x” is on the "y”/veftical axis and “t” is on the

“x” [horizontal axis. Editor’s comment welcomel

Manuscript changes. None.


Mudelsee
Text Box
We do as you requested.
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“agree

Figure 1:

If some lines are invisible on a proof, print full page. In any case try to avoid the
comment in the caption about invisible features. Please place the name of

samples (stalagmites) directly on the plots, e.g., on the bottom right corney

Response. The recommendation to place sample names in th#plot violates

standard conventions. The “invisible features”: again, e thought it convenient

if CP readers are alerted that they do have to cofisult the high-resolution figures

and do considerable zooming to see what'we say. Editor’s comment welcome!

Manuscript changes. Nong °

Reviewer #2, RC C1352

The manuscript “Effects of dating errors on nonparametric trend analyses of
speleothem time series” by Mudelsee and others uses existing climate proxy
records (oxygen isotopes) combined with radiometric age constraints with
statistical techniques to evaluate three stalagtite deposits from Germany. Two
existing programs and modifications of these programs, are used to produce
trends in these proxy records through time. It is illustrated that the error
envelope is larger, though the trends are identical when uncertainties on the

ages are considered.
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Overall the paper is a thoughtful contribution but could benefit from a discussion
of the radiometric dating techniques and their uncertainties. For example,

assumptions are made for both U-series and radiocarbon with regards to

starting conditions. It appears that if an age doesn’t agree with other ages it is
thrown out, but what if the age that is thrown out is correct and the others are in
error? For example, for radiocarbon, what if some of the samples experience

reservoir effects, or for U-series, what if the assumptions for correcting for inj4al

230Th are invalid?

Response. We agree that the effect of potentially wrong assumptighs for the
dating methods may have an effect on the individual ages as w/ell as the final
age models. We also agree that a discussion of these effectywould be generally
interesting. However, these effects and in particular thZ detection and treatment
of potential outliers have already been discussed i1/ detail in the original
publication presenting the age modeling algorj/hm StalAge (Scholz &
Hoffmann, 2011). The purpose of this papey/is to study the effect of using

different age modeling algorithms on ngnparametric trend analyses and not to

discuss the algorithms themselves.

Manuscript changes. Noney '

Page: 9

Page # 9

1 |Author: sf241 Subject: Inserted Text Date: 06.09.2012 01:39:59

"...not to discuss the age model algorithms themselves"

“~'Tdo not agree with "none". You should actually use your response last sentence "The purpose of this paper is to study the
effect...." in the Introduction, because as it is now in the manuscript, it is not as clear as in this response. In particular add this:

We do as you requested and add this sentence to the Introduction.



Mudelsee
Text Box
We do as you requested and add this sentence to the Introduction.
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As for the proxy data itself, it is admitted that the changes in oxygen isotopes
can reflect temperature and or rainfall, such that it isn’t possible to put absolute
numbers on these changes. However, one profound problem with oxygen
isotopes in cave deposits is that it has been demonstrated that they can form
well out of equilibrium with their drip waters. It is significant that the three
records show a similar pattern of winter conditions of warm cold warm between
6500 and 5100 years ago. The fact that all records are similar suggests this is
meaningful. It seems dicey to make much of the records that are not in
agreement with each other. Could there be differences in kinetic fractionation,
etc? Could the opening to the caves have changed such that there isn’'t a good

connection to the atmosphere?

Response. We agree that changes in kinetic fractionation could have played a
certain role in the composition of the d180 profiles. We cannot exclude this
entirely and like to notice that it is rather difficult to quantify the degree of
kinetic fractionation for past time intervals. However, the artificial opening of
the caves does not seem to have had much influence on the d180 of stalagmite
calcite. For Bunker cave this was shown by Fohlmeister et al. (2012; cited in
manuscript. We assume that a similar behaviour is valid for the nearby Atta
Cave. If changes in kinetic isotope fractionation occurred, they should have
resulted in a different signal between AH1 and both Bunker Cave stalagmites.
Bul and Bu4 should then show more consistent d180 signals with each other

because they grew in the same cave—and indeed, we found that the correlation
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Page: 11

1 |Author: sf241 Subject: Inserted Text Date: 06.09.2012 01:40:28
“'This is welcome

between the d180 series from Bul and Bu4 is larger than the correlation
between the series from AH1 and the series from Bunker Cave. This is a hint
that changes in kinetics in both caves altered the drip water and consequently

the rain water signal to some extent.

Manuscript changes. We will include one paragraph about changes in ki

fractionation in the revised version of our manuscript in Section 4.4, ’

In summary, this manuscript fits well in the special issue “Advances in
understanding and applying speleothem climate proxies” and is a significant

contribution. | recommend it’s inclusion in this special publication.





