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This is an excellently executed investigation on a subject that long has been around in
the vertical flux literature. It is clearly and well written. I am not a chemical oceanog-
rapher and can thus not evaluate most of the chemical analyses. However, the de-
scription of the morphology, size, dissolution nd sinking velocity of cryogenic gypsum
particles is a major break-through for vertical flux regulation in ice-covered waters.

When it comes to the regulation of vertical export of biogenic particles in the Arctic
Ocean, in particular the sinking and non-sinking of phytoplankton and ice algae this
manuscripts provides mechanisms that are of great interest. I would have liked to
see some speculation in this direction. To the candidates that have been discussed
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previously belong Phaeocystis with sinks (1, 2) or does not (3). Similar speculations
also exist for Melosira arctica. The authors may have the mechanism to understand
the pelagic-benthic coupling in the Artic Ocean in their hands. This deserves some
high-thinking. How will for example warming of surface waters below sea ice impact
the sinking of biogenic matter and bloom development in the future?
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