Nutrient biogeochemistry in Antarctic land-fast sea ice and exchange with the surface ocean
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Sea ice is an important component of the Antarctic marine system due to its strong coupling with
upper ocean processes, its exchanges with underlying seawater and the overlying atmosphere, and
its ability to support life. The biogeochemical cycling of nutrients in sea ice and exchange of
dissolved and particulate constituents with the surface ocean are particularly important in regulating
primary production by ice algae, organic matter remineralisation within the ice matrix, and
potentially seeding of phytoplankton blooms. We have produced an international compilation of
nutrient concentration data from land-fast sea ice around the Antarctic continent. We will present
and discuss these data with a view to describing the overall trends observed at the circum-Antarctic
scale, and the differences in these trends between regions and over seasonal and interannual
timescales. Our results highlight the importance of exchange with surface waters in supplying
nutrients to the sea-ice matrix, and of ice thickness in regulating the availability of light to ice-algal
communities concentrated close to the ice-ocean interface and therefore the degree of nutrient
uptake. Our data further show strong seasonality in the nutrient content of the ice column, as well
as a decoupling of the biogeochemical cycles of nitrogen, phosphorous and silicon. This international
circum-Antarctic dataset will be useful in informing modelling efforts focusing on the role of sea ice
in modulating Southern Ocean biogeochemistry and its importance in the Earth System.



