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In the Southern Ocean, the silicon (Si) biogeochemical
cycle is dominated by processes such as diatom uptake and
dissolution, and physical export and mixing. The Si isotopic
composition (6*Si) of biogenic silica (BSi) is closely linked
to the degree of Si utilization in the mixed layer (ML)
because diatoms fractionate Si isotopes during production.

We used the 8Si of sinking BSi collected by sediment
traps in the Antarctic, Polar Front and Sub-Antarctic Zones
(AZ, PFZ and SAZ, respectively) to identify and quantify the
seasonal evolution of Si fluxes and Si-isotopic balance in the
ML in the Southern Ocean. Using this dataset, we estimate
that the production of BSi consumed approximately 30% of
the winter silicic acid stock supplied to the ML both in the
AZ and PFZ, leaving 8.7 umolL"' and 3.86 pmol.L’,
respectively at the end of summer.

South of the subantarctic front and during the productive
period, the system is better described by a Rayleigh model
with a fractionation factor (*°s) close to the expected -1.2%o.
North of the front, the system follows a steady state model
with a lower ¢ (from -0.42 to -0.89 %o¢). However, these two
conceptual models can not satisfactorily describe the seasonal
evolution of 8*Si of exported BSi.

To better characterize the seasonality in systerm we
implemented a box-model that simulates the Si isotopes in
silicic acid and BSi (production and export) over the full year
and takes into account seasonal variations in ML depth and
the sinking velocities of particles. Model results suggest that
fractionation during dissolution does not occur and agree well
with the seasonal evolution of 6*’Si measured in the traps.



