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Summary: This is a generally well written manuscript which makes interesting use of the
calendar dating of the Changbaishan Millennium Eruption to attempt to test assumptions
behind previous wigglematching of radiocarbon samples for the same event in order to
evaluate the potential impacts of “old” carbon contamination. It is an interesting use of
these published data to address an important question - the potential impact of volcanic
contamination on wigglematching - and also a good way to highlight the differences in
approach of using radiocarbon in tree rings to date volcanoes. There is some nice detailed
content on the general topic of volcanic old carbon contamination. For all these reasons I'd
really like to see this further developed towards publication, but I do have a series of fairly
significant concerns that mean that I just can't recommend it for publication at this stage.

These are my main concerns:

- The published data points are only described in terms of volcanic contamination and this
is not sufficient because there are many other interlaboratory or sampling based factors
(numbers of rings in each sample, length of time represented, overall age of trees as
represented by tree-rings present, changes in the shape of callibration curve relative to
these) which could similarly explain apparent outliers. This at the very least should be
addressed / discussed and considered within the methodological / decision making
processes involved. Without this the whole aim as stated in the title seems fundamentally
flawed. How can this study provide "Evidence for old carbon contamination in 14C wiggle-
match age series for the 946 CE eruption of Changbaishan volcano" if these other possible
explanations are not discussed and ruled out in the manuscript.

- Figure 2 "Confidence intervals (95.4%) for wiggle match dates for the Changbaishan
Millennium eruption, in relation to the
946 CE date for the eruption (vertical broken line)" is very nice and a logical step in the
analysis, but my interpretation of this is that in fact the majority of the previous



wigglematches look pretty good with the known calendar date. Yes there are some
probability ranges which do have much older possibilities, and some slight off-sets
towards older but on the whole this figure gives me confidence in the wigglematch method
which can not hope to offer the sort of precision and accuracy that securing 14C on a
cosmogenic anchor point can. Generally most studies got somewhere quite close to, or in
overlap with, the actual date. The whole 95.4% range needs to be considered. The slightly
older age extents for some of the samples could also be explained by interlab variations
and differences in models or calibration curves. On page 15, line 12, the authors state:
"For example, an earlier wiggle match date of 938 +8/-5 CE, had been favoured from
external evidence from dendrochronology (937–938 CE) and varves (912–972 CE)
(Nakamura et al., 2007a) until further wiggle match series were measured (Xu et al.,
2013).." - Making the point I think that the earlier estimate was somehow wrong, but this
fails to recognize that 938 +8/-5 CE is in fact spot on for the later confirmed calendar date
of 946 CE.... For such very slight differences in carbon that appear to being evaluated
here there are a multitude of possible explanations, I would have thought, based on what
we know of volcanic contamination in other studies, the smoking gun for volcanic
contamination would be older dates of c100 or so year or more, not more subtle
variations, but here we seem to be focusing on possibilities that are very slight.

(What particularly stands out in the figure to me are the younger outliers which are not
explained by old carbon contamination. I like that these are addressed in the text in terms
of uptake of younger carbon, but here again but a wide range of other possibilities (like
the geological interpretation of the context for the sample) are not really explored (though
it seems like the later spatial information might also be very relevant here)... But this is a
side issue...  something to think about if reframing and refocusing this text for
resubmission)

- All other comments aside, I would not feel that this approach could be applied with
confidence in other studies especially given that the authors note that it can only be
applied where a consistent level of contamination can be assumed over the life of the tree.
Volcanic eruptions and the potential for volcanic gas release and other factors which might
impact storage of carbon in sequential tree-ring series overtime are highly variable and
very site/eruption specific. Also factors such as growth season of the trees, the period of
time covered by the tree-ring sequence involved and the fact that old carbon may be
released in some years and not in others all combines to complicate the application of a
blanket correction factor for a given study. This sort of blanket correction could equally
apply to correct a lab-off set and this would be nothing new.

A few other more specific comments to help with revisions

P1: Lines 1-2: Suggest simplification from: "increasing accuracy as the technologies
developed, more refined calibration curves promulgated (Hogg et al., 2020; Reimer et al.,
2020), and sophistication of statistical analyses (Crema and Bevan, 2020) to: "increasing
accuracy with the use of more refined calibration curves (Hogg et al., 2020; Reimer et al.,
2020), and sophisticated statistical analyses (Crema and Bevan, 2020)"



P2: Lines 5-6: Suggest change from " as the most likely to give a calendar date " to " as
the most likely to give a close to
calendar date " (calendar date implies actual calendar date which is only possible with a
14C excursion such as the 774/5 CE event, not through conventional radiocarbon
wigglematching, so either make this more subtle change or expand a bit further on
making the distinction between the two different ways of using radiocarbon to date
samples from eruption contexts, this may be helpful to the reader at this stage as the
study rather depends on people appreciating the distinction.)

P4: Line 27: "cosmogenically-tuned date" - change to "cosmogenically secured" important
for readers to understand that this 'radiocarbon date' based on the 774/5 CE event IS a
calendar date not subject to variations like wigglematches always will be with new
iterations of the curve. Also on line 27 you introduce 3 possible options for why previous
radiocarbon dates might be older than the date for the eruption given by Oppenheimer /
Hakozaki and then go into a nicely comprehensive list of possible volcanic causes... but
you do not introduce the significant range of other possibilities to explain this - for
example, were Sun et al's dates based on a sequence of older to younger samples from a
single tree? If they were, how old was the tree in total and were the samples blocks of
years? Half the dates being older in a consecutive sequence from a tree would be
predicted, especially if that tree was longer lived. Across how many years is the 14C of a
single sample averaged to get the values for the wigglematched blocks and how much
does the calibration curve vary (or how much could it vary around the time of the event
(i.e. curve plateaus or slopes) - these are all really important to address and provide a
thorough framing for the 'contamination' discussion..

P6: Figure 2, line 3, 774 not 74
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