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General comments

Sedimentary phosphorus, which can be remobilized by diagenetic processes and reach the
water column, thus increasing the risk of eutrophication, is essentially found in two
reactive forms, P associated with organic matter and P associated with iron oxides. Iron
oxide-bound P is released when iron oxides are reduced and the iron is not rapidly
reoxidized. This occurs in sediments that come into contact with anoxic bottom water, or
at least, free of oxidants for Fe(II), bearing in mind that dissolved oxygen is not the only
possible oxidant. The P associated with organic matter is released when the organic
matter is mineralized. The rate of OM mineralization depends on several factors. The
presence of strong oxidants such as oxygen or nitrate promotes efficient mineralization.

In the study presented here, the authors emphasize a counter-intuitive fact, but one that
is based on correct reasoning. Indeed, the authors describe the evolution of benthic P
fluxes in relation to the oxygen concentration in bottom waters of areas of the Baltic Sea
that have been studied for a long time. It is known that the anoxic periods that
characterize the bottom of the Baltic Sea favour benthic P fluxes. In some years,
oxygenated waters from the North Sea invade the Baltic Sea bottom. The expected effect
is a trapping of P due in particular to iron oxides which become stable, and thus a
decrease in the benthic fluxes of P. However, the authors show by flux monitoring data
following an oxygen supply episode, that the fluxes of P have increased. They explain this
by the fact that the oxygen supply significantly increases the rate of OM mineralization
and that it is this process that increases the P fluxes. This is supported by dissolved
inorganic carbon (DIC) flux data that point in this direction.

The conclusions are important, the idea is elegant. However, I would suggest that the
authors provide some clarification on elements for discussion, and some clarification on
the presentation of the results.



specific comments

1) When the bottom water becomes oxic, only a very fine fringe of sediment also becomes
oxidized. Most of the sediment column (probably here from the 1st cm below the water-
sediment interface) is anoxic and does not change its redox state when the supernatant
water undergoes redox oscillations. The oxides present in the fine oxidized fringe of the
sediment most probably have their adsorption sites very quickly saturated and do not trap
the P that diffuses from the sediment. This nuance should be mentioned.

2) Fig. 1 : the 'viscious cycle': The diagram shows P entering the cycle, but no exit route
for this P. In this cycle, it seems that 100% of the P that reaches the sediment is then
recycled. Shouldn't we consider a fraction that remains in the sediment in an authentic
form for example?

3) line 47: "Fe and Mn oxides adsorb DIP" OK for Fe oxides. It is less obvious for Mn
oxides.

4) section 2.1 or section 3: nothing is said about the nature of the sediments: grain size,
POC content, porosity... This is general information necessary for a better understanding
of the system (and for checking the inventory calculations).

5) line 131 "The sediment was transferred into centrifuge tubes and pore water was
collected using Rhizon samplers" I don't understand: the interstitial waters were collected
by centrifugation or with rhizon? or both?

6) line 177: the authors refer to dissolved silica data which are unfortunately not shown
here. This is unfortunate, because the increase in Si fluxes could be an indicator of the
increase in bioturbation which is only briefly discussed here. The article cited below co-
authored by one of the co-authors of the present manuscript is probably the best example
of this: van der Loeff, M. M. R., Anderson, L. G., Hall, P. O. J., Iverfeldt, Å., Josefson, A.
B., Sundby, B., & Westerlund, S. F. G. (1984). The asphyxiation technique: An approach
to distinguishing between molecular diffusion and biologically mediated transport at the
sediment—water interface. Limnology and Oceanography, 29(4), 675-686.
doi:10.4319/lo.1984.29.4.0675

7) Figure 3 and the other figures: the shades of colour to represent the different sampling
periods are not contrasted enough. An effort must be made by the reader to locate the
dates. The quality of the figures needs to be improved.

8) line 2015-225: Here is a major point; The authors compare the fluxes with the



inventories of P present in the sediment. They show that the inventory of P associated
with iron oxides cannot explain the fluxes. However, since the authors hypothesize an
increase in benthic P fluxes related to OM mineralization, it is interesting to compare these
fluxes with the inventory of P associated with OM. I took the liberty of doing so based on
the OM-associated P content of Figure A4 (about 15 µmol/g) and a porosity of 0.8. I find
that the inventory of P associated with OM is 400 mmol/m2 for a sediment thickness of 5
cm. The measured flux of P is 2 mmol/m2/day, which means that this flux would
correspond to a total mineralization of P associated with organic matter (and thus OM) in
200 days over a thickness of 5 cm. This is not consistent with the data and poses a major
problem with regard to the representativeness of the measured fluxes. The measured P
flux of 2 mmol/m2/day gives the impression of extracting all the P from the sediment.
This is not the case if, in addition to the outgoing fluxes, there are equivalent incoming
fluxes via sedimentation, which must then be described. This quantitative control is
necessary.

9) line 291-296: the role of bioturbation is too quickly dismissed here. It is written that
there is no sign of colonization by animals. However, the increase of Si fluxs is a possible
explanation (see the reference cited above). In lines 302 to 304, an ad hoc explanation is
given to describe the Si fluxes (that we would like to see). I think bioturbation is a better
explanation. Moreover, the colonization of the sediment by fauna as a result of
oxygenation of the waters makes sense and is in line with the authors' conclusions: an
increase in mineralization of OM.

10) Dissolved oxygen concentrations are low, even after North Sea inflow events. The
environment is hypoxic. Regarding OM mineralization, oxygen is a powerful oxidant, but
so is nitrate. Nitrate is also an oxidant for Fe(II). In this type of eutrophic environment,
nitrate concentrations are probably very high. Have they been measured? Do the
dynamics of nitrate follow that of oxygen in the chronicle presented here, before, during
and after the oxygenation event?
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