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Over glacial-interglacial cycles, the Southern Ocean exerts a major leverage on atmospheric CO2 concentrations
and thus Earth’s climate. The Antarctic Circumpolar Current (ACC) plays a crucial role in the global heat and nu-
trient distribution, Antarctic sea ice dynamics, and the upwelling of CO2- and nutrient-rich subsurface waters. As
micronutrients and light are limiting primary production in this area, nutrients that are brought up to the surface are
not completely consumed, engendering a degree of inefficiency in the biological pump thereby allowing for CO2 to
escape to the atmosphere. Due to its dynamical association with the Westerlies, a strengthening and/or northward
shift of the ACC during glacial periods has been hypothesized. However, paleoceanographic reconstructions are
not unambiguous and changes in ACC dynamics on glacial/interglacial timescales are still under debate. Linked
to the ACC are several fronts, the main ones being the Subantarctic Front (SAF) to the north and the Polar Front
(PF) to the south, where the ACC flow is strongest. These fronts are characterized by the subsurface occurrence of
Subantarctic Mode Water (SAMW) in the north and a strong gradient towards very cold but fresh Antarctic Surface
Waters in the south, respectively. Along with these strong temperature gradients, these fronts mark distinct nutrient
regimes modulating biogeochemical processes and export production.
In order to better constrain the impact of frontal movements on export production patterns and ultimately CO2

sequestration, we reconstructed sea surface temperatures (GDGT-based TEX86) and 230Th-normalized export pro-
duction (opal) fluxes for two cores located in today’s polar and subantarctic zones, respectively. These data allow
us to calculate changes in the temperature and export production gradients since the penultimate glacial period,
documenting shifts in the position of the fronts and associated nutrient and temperature characteristics. This will
help to better understand past changes in export production and the ACC, providing a more complete picture of
Southern Ocean dynamics and its relevance for CO2 sequestration over glacial-interglacial cycles.


