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Glacial-Interglacial climate oscillations were characterized by large changes in the partitioning of CO2 between
the ocean interior and the atmosphere due to variations in both physical and biogeochemical processes centered in
the Southern Ocean. Vertical mixing/upwelling close to Antarctica brings CO2- and nutrient-rich waters to the fer-
tile surface ocean releasing carbon dioxide to the atmosphere, whereas export production contributes to sequester
CO2 to the ocean interior. The relative contribution of these two components modulates the net air-sea CO2 flux
on centennial- to millennial timescales. A modification in the balance between these two mechanisms has been
proposed to have altered atmospheric CO2 concentrations in the past and hence contributed to the pCO2 variations
recorded in Antarctic ice cores. Results from the Atlantic basin, however, suggest contrasting trends in export pro-
duction between the Antarctic and Subantarctic zones.
To further disentangle the nature and impact of these processes and to test the paradigm that has emerged based on
paleoceanographic reconstructions largely focused on South Atlantic sedimentary archives, we present new sedi-
ment records from the Southern Indian Ocean, a region that until now has largely been undersampled. Our results
from the Kerguelen area thus provide a more complete picture of past Southern Ocean dynamics. We report 230Th-
normalized export production fluxes on two highly resolved sediment cores, spanning the polar to subantarctic
zones, in order to reconstruct export production changes since the penultimate glacial period. Additionally, detrital
input proxies such as 232Th, n-alkanes and iron fluxes help to evaluate a possible fertilizing effect on export pro-
duction by iron-bearing dust. This approach provides important new constraints to further document changes in the
efficiency of the biological pump, identifying driving mechanisms such as iron fertilization and nutrient cycling
and accompanying changes in the dynamics in the Southern Indian Ocean. This will allow for comparisons with
previously published records from the South Atlantic and Antarctic ice records.


