Supplementary information for:

Mesozoic to Cenozoic bathymetric and gateway changes
reduced Atlantic Ocean sensitivity to deoxygenation

12Nina M. Papadomanolaki, *»*Anta-Clarisse Sarr, ! Anthony Gramoullé, 'Marie Laugié,
>Jean-Baptiste Ladant and Yannick Donnadieu

'CEREGE, Aix Marseille Univ, CNRS, IRD, INRAE, France

2Institute of Geology and Paleontology, University of Miinster, Miinster, Germany

3Univ. Grenoble Alpes, Univ. Savoie Mont Blanc, CNRS, IRD, Univ. Gustave Eiffel, ISTerre, Grenoble, France
“Department of Earth Sciences, University of Oregon, Eugene, 97403 USA

SLaboratoire des Sciences du Climat et de I’Environnement, LSCE/IPSL, CEA-CNRS-UVSQ, Univ. Paris-Saclay,

Gif-sur-Yvette, France

Content:

Figure S1: Time series.

Figure S2: Northern Hemisphere mixed layer depth.
Figure S3: Southern Ocean salinity and wind velocity.

Figure S4: Ideal age of bottom waters.
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Figure S1. Time series for (a) sea surface salinity (top S0m of ocean), (b) deep ocean salinity (below 2500 meters of

water depth), (c) maximum intensity of the meridional stream function (negative for counterclockwise motion), (d) sea

surface temperature (top 50m), (e) deep ocean temperatures (below 2500m) and (f) maximum (winter) mixed layer

depth.
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Figure S2. Maximum (winter) mixed layer depth (m) in the Southern Hemisphere. DeepCAS results from (Laugié et

al., 2021).
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Figure S3. Ideal age (top row) and age versus oxygen concentrations for each of the major basins (bottom row), at

60Ma.
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Figure S3. Surface salinity (psu) (left column) and changes 850hPa wind velocity (m s™!) (right column) in the Southern
Ocean. From top to bottom, salinity is shown for TGcrosep, TGopen and 4XTGopen. Differences in wind velocity are

shown as a difference between TGopeny and TGcrosep, 4X TGoren and TGopen, and 4XTGopeny and TGcposep.



Table S1. Freshwater Flux (Sv) into the Southern Ocean sectors and corresponding average salinity values for the top

50m of these sectors. Italics indicate the sector where deep-waters form.

Simulation Southern ocean Freshwater Average salinity
sector Flux (Sv) (0-50m)
Atlantic/Indian 0.5927 33.82
TGcrosep
Pacific 0.5668 34.67
Atlantic/Indian 0.6059 34.41
TGoren
Pacific 0.6071 34.51
i i 0.7417 35.08
IXTGopen Atlantic/Indian
Pacific 0.8031 33.22
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