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Reconstructing the Cenozoic history of carbonate accumulation in the South Atlantic Ocean 

[bookmark: _GoBack]The South Atlantic Ocean has long been the subject of deep-sea drilling expeditions that have not only proven the theory of plate tectonics (DSDP Leg 3) but have uncovered a rich and complex history of sedimentation dominated by pelagic carbonates. One of the major controls on carbonate distribution is the location of the Calcite Compensation Depth (CCD), which was last synthesised for the South Atlantic in the 1970s by van Andel and colleagues. Their reconstruction was based on limited drill sites, poorly constrained age-depth relationships and palaeowater-depth reconstructions that were unable to take into account sediment compaction, dynamic topography, and tectonic subsidence on continental crust. For this project, we have developed the PyBacktrack workflow that allows the spatial reconstruction of the paleo-water depth of drill sites through time. The workflow considers syn-rift and post-rift subsidence, using total sediment thickness paired with the timing of the transition from rifting to thermal subsidence, as key constraints for tectonic subsidence of on continental crust. Tectonic subsidence on ocean crust is modelled using a lithospheric age-depth model, combined with basement-depth anomalies.  The analysis is paired with a consideration of mantle-convection driven dynamic topography through time.  Access to revised stratigraphic age-depth models of key sites in South Atlantic via the proprietary database iCORDS (EGI, Univ. Utah) has enabled us to reconstruct palaeowater depths for a total of 59 ODP and DSDP sites (9 on continental crust) and to revise and extend the CCD curve for South Atlantic.  Our analysis provides new insights into CCD depth through time and controls on carbonate deposition. We find that the CCD was at its shallowest, (~ 1700 m and 2800 m) between ~ 65 Ma and 55 Ma gradually deepening in a two-step process to its present-day depth of ~ 4500 m. The first deepening to 3800 m occurred between 55 Ma and 37 Ma, followed by a slight shallowing to ~ 3500 m for most of the Oligocene, followed by a rapid deepening to 4300 m ~ 18 Ma, and a gentler Late Neogene-Pleistocene deepening to its present-day depth. The effect of dynamic topography results in the CCD being ~ 100 m deeper for most of the Eocene and ~ 200 m shallower during early Oligocene as compared to estimates without considering this effect.  Within the Argentine Basin, some sites above the CCD display significant fluctuations in CaCO3 content in the Oligocene and Neogene, which cannot be explained by variations in CCD depth.  We suggest that these fluctuations reflect discrete uplift events along the Patagonian Andes, supported by several published tectonic uplift studies.  Rapid denudation following these uplift events resulted in pulses of terrigenous influx onto the Falkland Plateau and the Argentine Basin, which are reflected in an increased sand and silt fraction in sediments, containing quartz, feldspar and amphibole, over 1500 km away from the source.  These high-resolution downhole CaCO3 fluctuations paired with improved, well-constrained age-depth relationships used here, open the opportunity to place independent age limits on Patagonian uplift events, thus tightening constraints on the cyclicity of subduction and uplift cycles along the Andes, which are more difficult to capture using traditional, lower-resolution thermochronology methods. In addition, we see evidence for a rapid decrease in carbonate content between 14 Ma and 9 Ma at sites 522 and 523 on the Walvis Ridge, which appears be linked to the Miocene “carbonate crash” event that for the North Atlantic Ocean and the Caribbean Sea has been attributed to increased carbonate dissolution due to changes in deep water circulation. Sites 356 on the São Paulo Plateau and show a dramatic decrease in carbonate content between 57 Ma and 50 Ma, which is likely related to carbonate dissolution linked to ocean acidification during the Paleo-Eocene Thermal Maximum (PETM).

Reconstructing th Cenosac istryof crbonatesccumuation
the South Atantic Ocean

A Sy e -
e e e 37 B o el
et ccen, e g o e e
ecrteon et o s s .

S
U
[N —
s KRS LU 1) s et et s
oo oo et i D ot e
[T ———




