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We would like to thank the anonymous referee, D. Hutchins and A. Tagliabue for the
effort they put in formulating comments that will improve this manuscript. They pointed
some important points in the interpretation of our results and some important un-
discussed areas that merit more attention. As per guidelines, a revised version of
our manuscript will be shortly submitted on-line.

Response to comments:

1) Regarding growth conditions and physiological status: Cultures were maintained at
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photosynthetic saturating light levels, that were defined by measuring Fv/Fm using the
WaterPAM on cultures in the AQUIL growth medium (i.e. iron replete conditions). Light
levels were adjusted to get optimal Fv/Fm around 0.6. All diatoms were grown at the
same light level (60 µmol photons m-2 s-1) and Phaeocystis at 120 µmol photons m-
2s-1. In this case the short term (16h) incubation time used is not enough to induce any
change in growth rates yet as being shown by the 14C uptake experiments. Additional
information on growth rates and physiological status of Chaetoceros and Phaeocystis
has been added in the revised version of the MS. Please also refer to answers to both
referees.

2) The definition of Fe limitation: Because short term uptake rate Fe:C ratio can be
quite different than steady-state Fe:C, any direct link between Fe:C ratios in the MS to
Fe requirement or limitation has been removed (see both referees comments above).
However, the strains used in this study were iron limited. Iron concentration in the cul-
ture medium (and experimental water) was low, 0.29 nmole L-1 (reported in section
2.2) and thus 1.29 nmole L-1 after the addition of 1 nmole L-1 Fe. Therefore Fe:C
reported here were done alongside of those dissolved Fe concentrations. A study of
iron acclimation using Phaeocystis and Chaetoceros (Hassler et al., in prep.) shows
that both strains were iron limited in Southern Ocean waters with dissolved Fe concen-
trations of 0.2-0.3 nmole L-1. In this case iron limitation was reported in iron uptake
rates, growth rates, Fv/Fm and rapid light curves. It is then reasonable to assume
that all strains here were iron limited given that: (i) iron dissolved concentration was
even lower in the ISPOL water than in our other study, (ii) larger diatoms (Thalassiosira
and Fragilariopsis) have higher iron requirements than Chaetoceros (Timmermans et
al. 2004) and (iii) all strains were grown for several generations (6-8 weeks) in ISPOL
water to avoid persistence of luxury cellular iron and get enough time for the cell to
adapt to iron-limited conditions. Finally, the observation that Phaeocystis was mainly
under single cell state is also a good indication of iron-stress conditions (Becquevort
et al. 2007). This information has been added in the text; please see answers to two
referees. The argument that increase of iron bioavailability is related to an increase of
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iron uptake, is justified by the fact that iron has first to be transported inside the cell to
mediate metabolic reactions (e.g. electron transport chain) and mediate feedback bio-
logical regulation (e.g. transporter up-regulation). Usually phytoplankton needs more
that 12-24h to alter metabolism or transport capacity in response to trace metals avail-
ability (e.g. Hassler et al., 2006). Therefore, biological up-regulation is not expected to
occur during the short time scale of our experiments, and iron uptake is indeed related
to its bioavailability.

3) Regarding extracellular Fe: We choose to use the term extracellular rather that ad-
sorbed iron as this iron pool can be associated with membrane and/or extracellular
mucus (e.g. in the case of Phaeocystis colonies, Fe can be adsorbed, complexed
or precipitated in the mucus; Schoemann et al. 2001 and this can also be the case
with chain forming diatom EPS). Extracellular pool is operationally defined as the ex-
changeable iron pool that is reversibly bound to the cells components in contact with
the bulk solution, it can either be transported inside the cell or either can be lost back
to solution. In the present study, we used the oxalate washing procedure that we
optimised to discriminate between extracellular and intracellular iron pools for both cul-
tures strains and natural plankton community (Hassler and Schoemann, 2009). The
authors agree that, in theory, for identical transporters (affinities, turnover and concen-
trations) and extracellular binding sites concentration per surface unit, Fe should be
more efficiently bound by cells with high SA: volume ratio. However, we know that iron
biological requirements (Sarthou et al., 2005) and extracellular binding sites depend
on biology. For example, more EPS would be expected around chain forming than sin-
gle cell diatoms (Hoagland et al., 1993); and Phaeocystis colonies , surrounded by C
polysaccharidic-rich mucus are especially efficient in accumulating Fe (Schoemann, et
al., 2001). Finally uptake mechanisms between diatom and bacterioplankton are quite
different as well (Volker and Wolf-Gladrow, 1999), resulting in variable iron bioavailabil-
ities for identical iron chemistry (Hutchins et al., 1999).

4) Regarding the biovailability of organically complexed Fe Bioavailability of organically
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complexed Fe: If Cu is widely required for Fe uptake as reported by Maldonado et al.
(2006) for diatoms, then it is expected that Cu bioavailability and chemistry could affect
iron uptake. Synergistic or antagonistic effect of cationic (trace) metals on Fe uptake
has been widely documented for bacteria and yeast since the 1990&#8217;s (see e.g.
Eide, 1997). However, we find the interactions between Fe and other trace metals
beyond the scope of this paper.

Regarding modelling of the bioavailability of organically bound iron: The following text
was added in the discussion: Global modelling results from Tagliabue et al. (2009)
demonstrated the importance of considering the bioavailability of organically com-
plexed Fe. This study reports that another type of organic ligand can affect iron bioavail-
ability: the saccharides. These probably represent lower affinity ligand class (denom-
inated as La or L2), that is defined as bioavailable in existing model (Tagliabue and
Arrigo, 2006; Tagliabue et al., 2009). Given that saccharides are produced by a wide
range of microorganisms (e.g. Decho, 1990; Hoagland et al., 1993), and are excreted
or released upon lysis and grazing, their production and cycling should be considered
to improve existing models. Based on current knowledge, we proposed a schematic
representation of ligands release and cycling with subsequent effect on iron chemistry
and bioavailability to planktonic organisms (Fig. 1, Supplement).

The figure itself is more discussed in the Supplementary material as it is slightly out of
the scope of this MS. The following text was added to the Supplementary: In order to
improve existing model used to predict the bioavailability of organically bound iron and
associated global impact (Tagliabue and Arrigo, 2006; Tagliabue et al., 2009), one has
not only to consider cycling and production pathways of organic ligands reacting with
Fe. The variable bioavailabilities of strongly (L1 or Lb) or weakly (L2 or La) bound iron
to eukaryotic and bacterioplankton need also to be included, with La being bioavailable
to all plankton classes but Lb being mostly available to bacterioplankton only (see
Hunter and Boyd, 2007). It is worth mentioning that for organically-complexed Fe to be
bioavailable it does not necessarily imply that the complex itself is directly bioavailable,
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but that the complex is labile or chemically reactive enough to be dissociated before
being taken up (see van Leeuwen, 1999 and Morel et al., 2008). Finally, both La and
Lb should be sensitive to light. We have summarised (Fig. 1) the potential impact
that such ligands could have on iron bioavailability to bacterio- and phyto-plankton. At
present this scheme is simplified as it only considers biological consumption of organic
ligands by bacterioplankton but not by mixotrophic phytoplankton or protozoa.

Unfortunately we cannot submit any figure with our answer, so please have a look in
the revised supplementary information for the new figure added.
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