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The authors use ice-core melt records, and melt ratios (AMR) from three recently re-
covered cores from the Renland Ice Cap (RECAP Project) in East Greenland, in order
to develop an independent Holocene temperature record for the region. One of these
cores was drilled to bed (534m), while the other two were firn cores drilled approx 200
meters from the primary site (to a depths of∼71 and∼73 meters). Using a combination
of visual inspection, line scanning, an well as micro-CT imagery, the authors compiled
a record of melt layer occurrence and properties, particularly over a shared/common
interval between the three cores (representing years 1905 - 2013 CE). Using the com-
piled AMR record they find climatic trends that agree fairly well with other records for
Greenland over similar intervals. . .specifically the past ∼2000 years. Other specific
events like the LIA, MCA are also observable in the results. Smoothing is used to help
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account for the effects of percolation

Scientifically, these new data are important and should be published, particularly con-
sidering the lack of independent records from this part of Greenland. Over the com-
mon interval there is good agreement in the melt-ratio records of the three cores, with
several important matching trends from other records. The appendix does a nice job
detailing strain rate calculations.

I do think there are some issues with this manuscript however, particularly with regards
to it’s clarity and the reliability of the record with time. Much is discussed regarding the
correction for ice volume loss due to thinning, but I think there needs to be more discus-
sion on this point. For instance, rather than just eliminating all sufficiently thinned layers
at depth, why not also try to estimate a crust correction using the shallow cores. . .which
could be then applied to the main core so that a blanket correction for thinned layers
does not need to be applied as it is (or can at least be validated)

Several of the figures (or their captions) need some clarification as well regarding
smoothing intervals, and what’s being referenced where in the text.

Section 4.3, and the entirety of the older part of the record for that matter, are not really
discussed in this paper aside from the one figure and 3 sentences in this section (or
what effect corrections might have on those data). Should this part of the record even
be included at all?

And lastly, but very importantly. . ..There were several places in the text where the
subject-verb agreement or tenses were incorrect, and many sentences that I simply
had trouble following contextually or grammatically. I think the manuscript might benefit
from a more-detailed copy editing in some capacity.

Some read-through comments:
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14-16 I think some citations that could be added here for these first few
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sentences. . .particularly showing that higher temperatures have been shown to not
just increase formation of melt water. . .but increase the thicknesses of melt layers. I’m
assuming this is in part because the ice layers formed by refrozen meltwater, act as be
barriers to further infiltration and result in thicker layering. . ..but should definitely add
some citations here. I found a couple that might be helpful (see end of comments)

15 maybe “induces” melting, or “produces” melt 15 Second sentence perhaps could be
re-arranged to read a bit better. Maybe “This melt water percolates into the snow pack
through the interconnected channels in the pore spaces, where it refreezes and forms
lenses and layers of ice.”

17-22 Might read better if these two sentences were switched around. Note the sea-
sonality of the melt proxy (and the past studies), and then note for example “Thus by
analyzing the size and frequency of melt layers within the ice-core stratigraphy from
various sites on the Greenland ice sheet, it is possible to gain some insight into past
climate trends for the region”.

I also think the sentence listing past studies might read a little better from re-arranging
or even simplifying by just stating past studies using ice-core melt features to develop
a climate record have been carried out on the Devon Island Ice Cap in the Canadian
Arctic, as well as in Southern and Central Greenland (Koerner 1977; Herron et al,
1981; Kameda et al., 1995; Alley and Anandakrishnan, 1995)

16 This sentence might benefit from some clarity. Higher temperatures would certainly
lead to an increase production of melt water, but does that necessarily mean an in-
creased number of melt layers in addition to thicknesses? If so. . .then perhaps add
some citations. Might it also depend on the geometry of the pore spaces and how well
the water can percolate to some degree?
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1 remove “so far” and just say “No melt records currently exist for eastern Greenland
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due to the scarcity of ice core from this region. . ..” 1 This tense reads a bit awkward.
Maybe just state “Here, we conduct a new melt feature study on a recently-drilled ice
core from the Renland Ice Cap”.

5 “mainland” seems a bit vague. . .might be better here to simply say “two times higher
when compared to rates in central Greenland” (as opposed to “mainland”. . .just to
clarify) 5-7 buried layers always get compacted and density increases with depth re-
gardless of accumulation rate. Might clarify by saying that the buried layers therefore
are compacted and sintered at a faster rate. With this said, it also be worth com-
menting about the combination of this accumulation rate and the mean temperature.
Both control grain growth, sintering rates, firn compaction, and therefore pore-close-off
depths (e.g. Gow 1969) Later on it’s noted that bubbles exist all the way to the bed
in this new ice core, so might just add a quick note while discussing pressures, that
while overburden pressures increase quickly, it’s not enough initiate bubble-to-clathrate
transitions. . ..meaning bubbles exist through to the bed.

10 to echo the editor here, I think instances of “present perfect” tenses (i.e. “has been
drilled”) are not quite correct in this paper. It implies an action that began in the past,
but continues through today and into the future. Probably more accurate to say “an ice
core was drilled”. . ..or even more active voice like “a team of scientists representing the
University of Copenhagen and the US National Science Foundation successfully drilled
an ice core in on this remote ice cap as part of the REnland ice CAP project (RECAP).
11 Another example of a sentence that might be reworded for clarity. Maybe something
simple like “This was the second ice core drilled from this location, following a 324 m
core that was drilled in 1988. Both cores were drilled from the surface to bedrock, with
the new 2015 core (hereafter referred to as the “main core”) having a length of 584 m”

Does the the 2015 “main core” have a more official nomenclature? like like “RE-
CAP2015”, or RC2015 ? If so, probably best to use that rather than just “main core”.

12 Might reword this here to note how this was dated. For example, “Simonsen et al (in
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review) recently used a suite of electrical and chemical proxies (or oxygen isotopes. . .or
whatever) to develop an initial chronology for the RC2015 core back to ∼120,000 years
at the bed (534 m). This depth-scale indicates that the entire previous glacial cycle,
as well as the Eemian interglacial period is contained within the RC2015 core (NEEM
community members, 2013).

15 As noted above, you hadn’t actually said anything about bubbles existing to the bed.
Might just clarify this. Also, I assume when you note “absence of bubbles” here, you
mean as in melt layers?

18 this sentence is pretty important, but seems out of place in this paragraph where
it is. I think that the first sentence of this paragraph could be added to the previous
paragraph and the start the last paragraph by stating, “In addition to the main core, two
shallow firn cores S1 and S2, of depths 71.3 m and 73 m respectively, were also drilled
∼200 m northwards form the main core site, and ∼30 apart. Here, by investigating the
differences of the three cores, we examine the lateral (spatial?) variability. . ..”

24-26. I think this another example of where some copy-editing might help. These
sentences are a bit confusing to me. Are bag lengths significant? are they the same
as prepared core section lengths? I assume so, but should clarify. Possible suggestion
. . . “Recovered cores were processed at the Afred-Wegener-Institute in Bremerhaven,
which included in part, measurements of the dielectrial propertites (any other mea-
surements?). Subsequent isotope measurements were later made on the cores at the
Niels Bohr Institute in Copenhagen”

27 can you just say, “For this study, we investigate two specific properties of these
cores with respect to depth: density and melt content.” ?

28 should probably note that the “AWI ice core uCT” is an instrument. “AWI ice micro-ct
(uCT) instrument”

32 Ahh..ok... . .I see you do specify the bubble-free layers you are talking about are
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melt layers. This is what I was noting above. Might still say this earlier. Perhaps note
why they are typically bubble-free, or at least site a paper explaining this.

Page 3

Figure 1 is useful and needed, however it might benefit the viewers to make it larger,
and to increase the zoom size of the core sites. As it is, the RECAP and 1988 sites
appear on top of each other and the scale bar as is, is not incredibly useful.

3 I think this sentence is a bit problematic. What does “probably” mean in this context?
Again, it’s not necessarily clear to me as the reader that warmer temperatures always
correlate to thicker layers.

5 Just say “visually inspected cores S1 and S2” instead of “by eye”. 6 I might also add
Orsi et al. 2015 here (Differentiating bubble-free layers from melt layers in ice cores
using noble gases) 10 was the standard processing what was done at AWI? or was
that done in the field? (or at another location?). Were these lines scans done before
sending cores to AWI or Copenhagen? it’s somewhat unclear when and where this
took place. 10-14 Another paragraph that I think could be clarified and/or simplified.
change “by eye” to “we visually inspected all images to. . .” 13 What exactly do you
mean by “characterize”? I’m assuming this meant counts, thicknesses, densities, and
any other visual properties? Table 1 is just a count, so it’s a bit confusing.

Page 4

3 Ok. . .I see now that the depth-age scale was based on isotopes. Perhaps note this
back in intro.

page 5

7 you note this above in mm, but here and in your figures as cm. . .might be better to
standardize this. In general it seems that this page and its paragraphs do read clearer
than previous sections. 13 It’s noted that the melt distributions are assumed to be
steady over time. I assume what’s meant here is that the particular distributions of
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existing melt layers are assumed to be steady through time as they progress through
depth in the core during burial and thinning? 25 tense is a bit off here. Maybe easier
to just say “we focused on an overlapping depth interval shared by all three cores” 28
“Melt-layer” instead of just “Layer”. 29 “0.6 times of the summed melt layer thickness”
seems confusing. maybe easier just to say only 60 percent the number of layers found
in the equivalent section of core S2.

page 6

In figure 4 it might be helpful to put in the y-axis label “AMR” in addition to MML/Mtotal,
just for clarity. is this supposed to reference Figure 4 here (not 5a)? If it is supposed to
be 5a, then should it be the green line not black?

Page 7

2 “was subjected to melting” not “has been” same as above regarding figure 5. . .might
put “AMR” in the y-axis label as well 10 probably better to say from the early Holocene
to the present (or from the present back through the early Holocene) Figure 5b is great,
but shouldn’t the shaded grey of subplot a match the black line of subplot b? They are
both the AMR record corrected for thinning? Are they smoothed differently and not
both 51 years?

The entirety of section 4.3 is only 3 lines, and I while the figure is fairly clear, I think that
the accompanying text is confusing. You note that no correction was made for the Early
Holocene for ice loss. . .Wouldn’t that affect these results? Especially If a correction is
as high as 60% at 2000 yrs BP. There are a lot of data for the Early Holocene, but this
is the section and figure showing it. . .and very briefly. Otherwise, maybe this section
should just be dropped completely.

I think the last sentence is supposed to be saying “in contrast, the frequency. . .” with
this said, i think some more explanation is warranted here. Going back in the past,
there are more, higher magnitude measured AMR values. Does this mean there was
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more warming then, or simply higher magnitude warming events? Also, the lack of
measured AMR values in the past is that mostly due to detectability then? I’m not sure
this is possible, but is there a way to show a “Corrected” value like you do in figure 5 to
account for this?

page 8

11 ti should be “to” 13 not sure if submitted papers should be referenced as “submitted”
or “in review”. Editor can address this I’m sure.

page 9

27 “correct also” should be “also correct” 25-29 I think this is a really important point
here. Is there a different way to maybe account or correct for “crusts” so that all layers
thinner than .2 cm can still be counted? and not simply treated as “volume loss” due to
thinning?

page 10

15-17 when discussing temporal trends, they should be referenced chronologically. It
doesn’t make sense to say “starting from -2000 CE and lasting until -6000 CE”. This
should be written chronologically. This should be addressed throughout the paper as
there a few instances of this. 24 “most likely cause” is vague and not necessarily true
depending on site conditions. maybe saying a “principal” cause is better.
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