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During the last 20 years, iron (Fe) biogeochemistry has been shown to be of critical importance to the cycling of carbon and nitrogen. Far from being a series of simple chemical reactions, an improved ability to understand and constrain the chemical and biological reactions of the Fe cycle has become one of the major challenges in marine biogeochemistry. A better understanding and description of Fe biogeochemistry and the interactions with other components of the ecosystem allows for improved forecasting of the oceanic response due to climatic change and in particular feedbacks between the atmosphere and ocean.

The objective of the BOA project was to describe the biogeochemical cycle of Fe with a complete and innovative point of view. One aspect aimed to study iron chemistry in both the atmosphere and ocean (redox, organic, and physical speciation). Another aspect concerned the interactions with the food web (from bacteria to zooplankton) in terms of bioavailability and/or regeneration. Using both experimental and modelling approaches, we were able to: (i) exhaustively characterize the physico-chemistry of Fe in atmospheric wet and dry depositions; (ii) quantify the physico-chemical processes (biotic and abiotic) that control Fe transfers at the air-sea interface; (iii) study interactions between atmospheric inputs, Fe bioavailability, and phytoplankton (diatoms and cyanobacteria, including diazotrophs); (iv) study feedbacks of biological activity on Fe speciation and bioavailability; and (v) study the impact of all these processes on the carbon cycle. 

