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We appreciate the evaluation of our paper by the first referee. In order to highlight our
individual findings and link them together we modified the original text according to the
reviewer’s recomendations. Specifically, the reviewer asked us to explain why we do
each calculation and justify what we are doing. Although the reviewer has not specified
which paragraphs (or lines) are hard to follow, we found several places in Results and
Discussion where some improvements would be needed:

Line 163-167: We changed the beginning of paragraph:
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“The storm passing over NE Greenland during 22-24 April considerably modified the
generally low water dynamics in the front of the FIIC glacier terminus. The mean cur-
rent speed over 6-66 m depth during the entire measuring period was only 0.3 cm/s
(heading to T71◦) with a standard deviation of about 2.0 cm/s (Fig. 4c,d) which is
mostly attributable to tidal dynamics. The storm resulted in current intensification and
induced the development of a two-layer circulation cell that persisted from 23 to 30
April (DOY 113-120.5).”

Line 181: We changed the sentence “Progressive vectors were compiled for every
depth of the ADCP records for better visualization of the pattern of residual (de-tided)
currents during the storm event (event A) and relaxation period (event B) (Fig. 5).” with
a new one:

“To demonstrate the horizontal extent of water transport during the storm (event A) and
relaxation period (event B) we compiled the Lagrangian paths of residual (de-tided)
currents for every depth of the ADCP records (Fig. 5).”

Line 199: A new sentence was added:

“The recorded intrusive spikes during the wind-driven downwelling and following relax-
ation period distinctly differ from the mean vertical thermohaline structure observed in
the surrounding waters.”

Line 203: “Can” was changed to “could”.

Line 208: We changed “Also” to “But”.

Line 211: We added one new sentence at the end of paragraph:

“All together, these inconsistencies inhibit linking the observed intrusions with interac-
tion between the on-shelf warm halocline waters and the off-shelf cold Polar Water.”

Line 212: We changed the first sentence in paragraph as follows:

“The alternative source of the observed thermohaline intrusions in front of glacier ter-
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minus was discussed in Dmitrenko et al. (2017). The authors suggested that relatively
small cold intrusions of turbid water in the vicinity of the FIIC glacier observed at ∼87
m could be attributed to subglacial waters enriched with suspended matter.”

Line 217-220: We modified the beginning of paragraph as:

“In order to examine if the thermohaline properties within observed intrusions match
those of sub-glacial water, we use the CTD data obtained over the ice-free area west
of the FIIC glacier tongue in August 2015. These data showed the absence of warm
halocline water in the vicinity of the glacier, and Bendtsen et al. (2017) argued that
bottom water from the shelf can intrude below the tidewater glacier and cool to the
freezing temperature through heat loss to the glacial ice.”

Line 223: We changed the sentence as follows:

“Moreover, several CTD stations carried out within the debris of the glacier terminus
in April 2016 (stations #26-28, Fig. 1b) show water temperatures between -1.67 and
-1.74◦C at the 33.2 isohaline which also sustains the sub-glacial origin of observed
cold intrusions in ITP records.”

Line 242: We changed first sentence to:

“In previous section we suggested that cold sub-glacial water can be intruded into sur-
rounding shelf waters as a result of frontal instability associated with the intensification
of along-glacier currents during storms. In the following, we discuss another potential
source of local instability related to the continual generation of internal tidal waves in
front of the glacier. As already mentioned, tidal currents considerably contribute to the
flow variability at the ITP site.”

Line 306: The date was corrected to “August 2015”

Other comments:

- line 129 (p5): halostad? This is the first time I see this term.
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The term halostad has first been used by Shimada et al. (2005) in his “Halocline
structure in the Canada Basin of the Arctic Ocean” paper. He identified “halostad” as
a layer with weak salinity stratification, relative to the adjoining high-gradient halocline
layers, and temperature relatively close to the temperature of freezing. For the Wandel
Sea, this term is used in paper by Dmitrenko et al. (2017) that is submitted to Ocean
Science. We slightly modified the text to clarify the meaning of halostad. The sentence
in line 129 has been changed to: “Within the cold halostad (the layer of weakly stratified
salinity below the surface mixed layer (Shimada et al., 2005))), represented by PcW,
salinity increased from about 30 to 31.5 and temperature decreased from -1.6 ◦C to
-1.7 ◦C (Fig. 2a,b).”

- line 220 (p7): why is there no basal melting? The intrusions sound less problematic
then.

We agree with the reviewer that cooling of intruding water under the tidewater glacier is
suggested to cause the basal melting and freshening of warm halocline. However, the
basal melting would not occur, if the ice-ocean heat flux was relatively small and not
exceeding the conductive heat flux to the glacier interior. Unfortunately, the lack of ob-
servational data beneath the glacier does not allow to confirm or contest the suggestion
made in Bendtsen et al. (2017) paper.

- Figure 4, lower panels: have vertical lines over it to indicate the days, or at least the
red and blue boxes of episodes A and B.

We have duplicated the red and blue boxes of episodes A and B in lower panel.

- Figure 6: in the caption, the distinction between what is measured from PS and from
ITPs is unclear - everything looks like grey curves to me. Choose different symbols or
a different wording.

We have decided to change the color of temperature, salinity, and TS profiles measured
from Polarstern. In a new version of the figure, the magenta color is used to indicate
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the Polarstern data to avoid confusion with ITP scatters (see figure attached).

- Figure 7: ylabel of the insets is missing

Done as requested.

Please also note the supplement to this comment:
https://www.ocean-sci-discuss.net/os-2017-60/os-2017-60-AC1-supplement.pdf

Interactive comment on Ocean Sci. Discuss., https://doi.org/10.5194/os-2017-60, 2017.
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Fig. 1.
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