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Abstract: Iron is an essential trace element to oceanic primary productivity, which may influence the structure of marine biological community,
ecological function, and carbon cycle. It is therefore of great importance to understand the sources and supply of dissolved Fe to the ocean and
its responses to the global climate change. Early studies often emphasize dust input as the mechanism to maintain oceanic Fe cycling. In recent
years, with the increase in Fe data, especially along with the launch of GEOTRACES program, the important role of dissolved Fe released from
continental shelf sediments and hydrothermal activities has been highlighted. Nevertheless, there still remain considerable uncertainties
regarding the contribution of Fe to the open ocean from different sources. Our review begun with characterizing the chemical speciation of
dissolved Fe, especially of organic ligand in oceanic Fe cycling, and then presented flux estimation of different Fe sources as well as the debates
regarding the oceanic Fe fertilization during the time of Quaternary. Iron isotopes provide a new tool for studying the evolution of Fe sources.
We have discussed the Fe isotope signatures of different sources, and proposed that the combination of isotopes and speciation analysis of
sedimentary reactive Fe might provide a new perspective in understanding the mechanism of Fe export and transport from continental shelf,
hydrothermal activity, and dust in the past.
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Fig.1 TIllustration of iron classification in seawater
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Fig.2 The distribution of dissolved Fe in surface water of the global ocean (0~ 50 m)!
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In order to visualize the data more clearly, some high Fe concentration data (>2 nmol/kg) are not shown here
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Fig.4 Evolution of the detrital flux, biological productivity, and atmospheric CO, concentrations™ over the last 500 ka from the Southern

Ocean sediment cores PS75/059-2 (Pacific sector)® and ODP-1090 (Atlantic sector)™!
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Fig.5 [Illustration of the biogeochemical cycle of Fe in the ocean with the Atlantic-Southern Ocean profile as an example (modified from [1])
The Fe limitation in the Southern Ocean and N-P limitation in the mid-low latitudes are due to the upwelling of nutrient-rich, Fe-depleted deep waters at high
latitudes while N-P are depleted with high dust input in the mid-low latitudes. Excessive ligands are produced in the Southern Ocean which can be transported

to the mid-low latitudes and deep waters, and in turn will remotely regulate the global Fe cycle
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