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The manuscript by Wehrmann et al. focuses on the problem of benthic iron fluxes on
continental margins. The scientific background to this problem is well described in the
introductory chapter. The text then describes experiments where measurements of
dissolved iron fluxes at the water-sediment interface were performed with permeable
sands. In one case, pore water does not flow through the sediment, in the other case, a
pumping system forces water flow and simulates the bio-irrigation activity of a common
annelid in West Atlantic margin sediments. The experiment was conducted under both
winter and summer temperature conditions. The idea of experimentally examining iron
flux from a bioturbated sediment is interesting, however, I do not understand why the
manuscript is submitted to Biogeosciences under "ideas and perspectives", since the
manuscript describes and discusses the results of an experiment.

The experiments here lasting 7 and 12 days show that benthic fluxes of dissolved iron are
higher for permeable bio-irrigated sediments than for non-irrigated sediments. Oxygen
levels remained high in the water column during the experiments.  At the end of the
experiments, the dissolved ammonium inventory in the pore water was measured. This
was 4 to 9 times higher in the non-irrigated sediments. In view of the samples that were
collected and the discussion, it is surprising not to see some additional results that would
have strongly supported the conclusions: only iron fluxes were measured, only oxygen
was monitored in the water column, and only ammonium concentrations were measured
in the pore water. Thus many questions remained unanswered.

 

Since the samples were available, why were dissolved nitrogen compounds not monitored
in the water column? Why were the fluxes of other biogenic compounds not measured?
What was the inventory of dissolved iron in the pore water? What is the proportion of iron
that crossed the water-sediment interface compared to the initial inventory of pore water
iron? The experiments last 7 and 12 days, what justifies this duration?

 

The dimensions of the benthic chambers indicate that the volume of pore water was 1100
ml. The water injected daily into the sediment to simulate bioirrigation was 281 ml,



suggesting a turnover time of about 4 days. Thus I wondered if the experiment simply
flushed the pore water initially rich in products of benthic biogeochemical processes. The
experiment seems to have mimicked an environment where one would start from an initial
situation without bioturbation followed by a situation with bioturbating organisms. Figure 1
shows the evolution of iron fluxes as a function of time. It shows a decrease with time:
this suggests that pore waters are progressively replaced by seawater. The duration of the
experiment did not allow to reach a stationary state. The measured fluxes thus seem to be
essentially dictated by the initial state where dissolved iron in the pore water was
abundant before irrigation. If the experiment seeks to simulate continental shelf sands
colonized by benthic organisms, I believe that water should first be circulated for a
sufficient amount of time before benthic fluxes are considered. One suggestion is to allow
time for three times the volume of pore water to be renewed before making flux
measurements, to avoid simply measuring fluxes from flushing the water prior to
bioirrigation. In other words, I would tend to think that the results of the experiment
should have been considered from the moment it was stopped here, i.e. after a dozen
days. Thus, the extrapolation of the data produced here for the entire continental shelf
presented in Figure 3 seems to me insufficiently justified. I therefore suggest that the
authors better justify the durations of the experiments and better describe the volumes of
water involved and the initial state. I would be happy to review a corrected version of the
manuscript in which my remarks have been considered.
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