Insight into contributions of different iron sources
to the ocean from a model of the Fe stable isotopes
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It has been widely accepted that iron is an essential d J} A global biogeochemical model including iron (REcoM, Hauck
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micronutrient for ocean biota, and its distribution S‘m.\\atoﬂ.‘so\“m“ 5562? T >:5|:§mh et al. 2013) has been extended with an explicit representation
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strongly affects the magnitude of phytoplankton primary &= stV > ' of isotopic effects (REcoM-Felso). The current model version

productivity and thus the carbon uptake in the ocean. Yet
there is still no consensus on the mechanisms behind the
distribution of iron and especially on the relative role of
different external iron sources to the ocean. In recent
years, the analysis of the stable isotopic composition of
dissolved iron in sea water has been increasingly used to
constrain the relative role of different iron sources. In a
global biogeochemical model, we aim to take into
account processes in the ocean interior to fractionate
between iron isotopes and physical processes to mix
water masses with different isotopic compositions.

considers (Fig. 1): *¢Fe in dissolved iron (DFe), in all organic iron
PFe,., pools (phytoplankton, zooplankton and detritus), and in
0°°Fepte org scavenged iron. Three external iron sources, i.e. dust,
hydrothermal vents and sediment, bring DFe into the ocean
with different isotopic composition. %¢Fe from different
sources is transported in the dissolved form, mixed between
water masses, taken up by phytoplankton and goes through
the biological cycle. To compare with observations, we
calculate 8°°Fe (%o) with:
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Sensitivity runs with varying source signals

At the first step we wanted to understand the effect of physical mixing on the
isotopic composition of DFe and conducted first simulations without chemical
and biological fractionation. 6%Fe (%o) values for dust, hydrothermal and
sedimentary source were from literature and a set of sensitivity runs was
conducted in order to illustrate how variations in source signals affect the end-
member isotopic composition of DFe (Tab. 1).
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Fig. 2: 6°¢Fe (%0) in R,, averaged for the upper 200 m (left) and between 2000 and 3000 m (right). Colour dots are GEOTRACES measurements.
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‘e -2000 Fig. 3: §%Fe (%0) in R,,,.eq, averaged for the upper 200 m (left) and between 2000 and 3000 m (right). Colour dots are GEOTRACES measurements.
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200 5 | ' _D ‘ -2 The pattern of 8°°Fe distribution in the model is determined by physical transport and mixing of three sources
<00 10 Iongitudsezo =20 240 through circulation, and vertical transport of iron from the surface to the ocean interior by biological uptake, sinking
§ 56 54 (o and remineralisation of organic particles.
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Fig. 4: 6°°Fe (%0) in R, (top), Ryon-req (Middle) and Ryigh seq (bOttom) along GA03. Colour dots are GA03
measurements from GEOTRACES IDP 2017.

\ needed to understand the cycle of iron isotopes. /
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