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This study attempts to improve our understanding of CH4 pathways in ice covered
water bodies by focusing on ice and inland water continuum from lake to coast, both
seldom included in the limited winter CH4 inland water studies. In doing so, the study
highlights varying CH4 concentrations explained by the geomorphological differences
between the aquatic systems. This is an interesting study with a unique data set and
with revisions could be a nice addition to the scientific community.
General Comments:
C1

1) The studies focus is on Arctic waterbodies underlain by permafrost. However, the
introduction covers a broader range, i.e. when referring to Arctic and Northern lakes not
all are in continuous permafrost zones. I think this broad perspective of northern lakes
is appropriate but think the introduction could be better structured to go from a broad
approach (Northern ice-covered lakes) to lakes in a continuous permafrost landscape.
In particulate Paragraph 2 of the introduction would benefit from this restructuring.
2) Additional details needed to be clarified in the methods, particularly on CH4 lab
sampling. See specific comments below.
3) The discussion is sorted into the three different water bodies, which works but it
would be helpful to also have an overview of how the values calculated for these water bodies compare with values in the same system (lakes/coastal permafrost areas).
Perhaps reporting a range for all 11 ice cores and discussing how it compares to other
ice-covered inland water values. This could be done in the initial discussion paragraph
before diving into the specifics of the three water body types.
4) In the conclusion, in addition to returning to the aims of the study it would be nice
to know how these findings fit into understanding the lake-lagoon-coast transition in
the arctic region. Although I appreciate that caution should be taken in making large
upscaling statements given the limited sample size and snapshot in time.
5) Much of cited literature focuses on findings from lakes. Are there any studies that
have looked at CH4 concentrations below ice in coastal areas? If so, it would strength
the paper to include them in the introduction and discussion (see general point 3).
Specific Comments:
Title: Since the study only investigates one lake, lagoon and bay perhaps the title would
better represent the actually study as, “Methane Pathways in Winter Ice of Thermokarst
Lake-Lagoon-Coastal Water Transect in North Siberia”
P1, L 7-9: Could use a tie in sentence and possible move this information after L 5-6 as
C2

it is continuing to point out differences between the system, e.g “In addition the three
water bodies had different freezing systems. In TB. . .”
P1, L 12: is “above the ice-water interface” referring to in the ice? If so please clarify.
P 2, L 7-9: This sentence should be rewritten. Is the idea that CH4 can continue to accumulate in lakes over the ice-covered period whereas in soils the active layer freezes
during winter and CH4 is not produced? A reference showing that CH4 production in
the active layer of permafrost is mainly during summer would help support this statement. CH4 has been found to accumulate in shallow lakes over winter, so the authors
may need to think about the definition of “certain circumstances”.
P2, L 23-25: I assume these two sentences are referring to lake sediments? Please
clarify.
P2, L 25: a third pathway, plant mediation, should be included.
P3, L 1-4: Are these the only two studies looking at CO2 and CH4 in ice? Perhaps
these sentences could be simplified as one, “Of the limited studies, accumulation of
CH4 in and under the ice during winter were realized for shallow ice-covered lakes in
Alaska (Phelps et al. 1998) and four lakes in discontinuous permafrost area (Boereboom et al. 2012).” Or something like that.
Pg 3, L6, “However, methane oxidation. . .”
P3, L10: change to, “methane has been found to oxidize at temperatures as low as “C.”
Material and Methods:
P5, L 15: typo “res”
P6, L 1-9: How were the ice samples stored, in -15C? Could there have been CH4
oxidation? How effective was the vacuum pump at removing O2?
Pg 6, L 22-25: How many samples were considered high salinity and low salinity?
C3

Pg 7, L 14: Remove Global Meteoric Water Line, already abbreviated above.
Pg 7, L 19-20: More details needed here. When the N2 was added did it create an
overpressure in the vial or was 5 mL of water removed? How was the water sample
equilibrated with the N2, shaken? Was the equilibrated air then removed from the vial
and injected into the GC?
Pg 8, 10-19: Was the bubble transect done before or after the ice coring, i.e. were the
ice core samples taken from the targeted plot area or were they randomly selected?
P 18, L 9: typo, “(Tab. ??)”
P 18, L 10: typo, “admixture”
P 19, L 12-16: Could it also be because less is being produced?
P 20, L 29: typo, “lwas”
Table 1: In the legend add “Water” at the start of the second sentence. For the electrical
conductivity column could you report Salinity [PSU] /EC [mS/cm] since salinity is known
for all three water bodies. Or have two sperate columns for salinity and EC.
Table 2: For PF replace Lake with Lagoon in the Sampling Site header.
Figure 4: GL has different scales for the first two rows
Technical Comments:
1) There are many places where Methane is written out, since it is abbreviated to CH4
on P1 L19 it should be changed to CH4 thereafter.
2) Keywords: remove . . . at end of list
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