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Figure S1. Early Eocene M2 tide dissipation rates from Green and Huber (2013) at model

resolution.
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Figure S2. Timeseries of deep ocean temperatures for EE-noM2 (black) and EE-std (red).
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Figure S3. Ocean basins in the Early Eocene. The red contour is the Atlantic transect used
in Figure 9. The locations of relevant sites are shown as well: ODP Site 690 (Zhou et al.
2014), ODP Sites 1262, 1263 and 1266 (Pilike et al. 2014, Zhou et al. 2014, Xue et al. 2022),

ODP Site 1258 (Pélike et al. 2014), IODP Site 1403 and 1409 (Xue et al. 2023) and DSDP
Site 401 (Palike et al. 2014).
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Figure S4. Summer sea surface temperature (°C) in (a) EE-std and (b) the 55 Ma-3x
simulation of Zhang et al. (2020). We show summer SST, rather than annual mean, because
this is what is presented on Fig. 2a of Zhang et al. (2020)(in contrast to what the legend of
the figure reads in Zhang et al. (2020).
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Figure S5. Timeseries of maximum winter mixed-layer depths (m) in the Atlantic and Pacific
basin (Fig. S3). Black and red lines represent Southern Hemisphere MLD in EE-noM2 and
EE-std respectively. Blue and green lines represent Northern Hemisphere MLD in EE-noM2
and EE-std respectively.
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Figure S6. (a) Global zonal mean ocean temperature (°C) in EE-noM2. (b) Global zonal
mean ocean temperature difference (°C) in EE-std relative to EE-noM2.
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Figure S7. Zonally-averaged dissolved inorganic carbon concentrations (mmol.m) across
the Atlantic in EE-noM2 (a) and EE-std (b).
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Figure S8. Zonally-averaged phosphate concentrations (mmol.m) across the Atlantic in
EE-noM2 (a) and EE-std (b).
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Figure S9. Zonally-averaged nitrate concentrations (mmol.m) across the Atlantic in EE-
noM2 (a) and EE-std (b).
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Figure S10. Export production (gC m? yr!) at 100 m (a) and 1000 m (c) in EE-noM2.

Export production difference (gC m yr'!) at 100 m (b) and 1000 m (d) between EE-std and
EE-noM2.
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Figure S11. (a) Global, (b) Pacific and (c) Atlantic mean stratification-weighted vertical
diffusivity (log(m? s!)) in EE-noM2 (black) and EE-std (red).
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Figure S12. Zonally-averaged (a) Pacific and (b) Atlantic dissolved oxygen concentrations
(mmol.m?) in EE-std. Panel (b) is identical to Fig. 6b.
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