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https://doi.org/10.5194/bg-2022-247-RC1, 2023

Wehrmann et al. argue in this MS that dissolved iron (Fed) fluxes from sandy sediments –
which have received little attention – are an important source of iron for the ocean. They
present a case study to illustrate that Fed fluxes from sandy sediments with simulated
bioirrigation are several times higher than in the absence of irrigation, and that these
fluxes are in the higher range of fluxes measured from muddy deposits.

While I agree with the overall message of the perspective paper, and do not question the
quality of the presented results, I have one main comment on the experimental design
and conclusions drawn from the results. Because the way the experiment is designed (and
the authors acknowledge this during the discussion, e.g. L243), you end up with a sandy
deposit that is diffusion dominated. In reality however, as discussed in the introduction,
sandy deposits are advection dominated – irregardless of the presence or absence of bio-
irrigators. As a results, when you compare your irrigated results with your non-irrigated
results, you can say something about the the importance of irrigation relative to diffusion
– but you cannot make an accurate assessment of how important irrigation would be
under natural and advective conditions (which is what you do on L281 and L363), since
you have no control that includes advection without irrigation. I would ask the authors to
consider this in their discussion – and either provide a quantitative argument as to why
irrigation is important in sandy deposits relative to advection, or rephrase the discussion
so it focuses on advective sandy sediments in general, and does not go into too much
detail with respect to the different types of irrigators or other benthic fauna. In essence,
this would link better with the introduction, where you do explain how sandy deposits w/o
bioturbators are distinctly different from muddy deposits.

A second concern is the comparison of Fed fluxes from this study with the literature
(L280-283). Since you use a novel method, the discrepancy is likely a consequence of
your new method to measure Fed fluxes. Dale et al. base themselves on the available
data, which is almost exclusively collected by the traditional flux incubation methods. They
then calibrate their model on the available fluxes, which are lower than what you would
have measured with your extractor-method.
So you could also make the argument that both muddy as sandy deposits are roughly



comparable as Fed sources, but our older methods underestimate the actual flux. Please
also consider this difference in methods in the discussion.

I am however confident that the authors can address these concerns and the smaller
remarks listed below. The message of the manuscript is an important and valid one, and
worthy to be published. I will happily read a revised version.

Kind regards
Sebastiaan van de Velde

Minor comments:

L32: or through acidic dissolution of FeS in sediments colonized by cable bacteria (Rao et
al., 2016; Seitaj et al., 2015; Sulu-Gambari et al., 2016; van de Velde et al., 2016)

L40: could use a reference

L59: I would perhaps also say that this is due to practical limitations regarding the in-situ
sampling and processing of sandy sediments.

L60: and the fact that most of these sands are dominated by aerobic respiration and
denitrification, thus little dissolved Fe(2+) is expected to accumulate and be released from
these sediments.

L63: clarify if this is µmol cm-3 sediments or solid phase

L59-70: This argument is based on the extracteable Fe contents – but you would also
need to take into account the oxygenation state of sandy versus muddy deposits (how
deep is the sediment oxygenated?).

L101: or anthropogenic activities (trawling, dredging) (van de Velde et al., 2018)

L197: does this compare to the natural populations? (I now see you say this at L296, I
would move this upward)



L301ff: Or if Corg gets too high, most iron will be rapdily precipitated to FeS(2) and not
recycled to the overlying water (van de Velde et al., 2020a, 2020b)

Fig. 1: there is no label on the x-axis

Fig. 2: and what is happening in the rest of the sediment? I also assume this conceptuel
model is based on actual measurements of the O2 distribution, which you might either
refer to or show alongside the image.
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