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Summary

This supplement includes two figures that support the findings presented in the main text.
The supplementary figures provide additional details on the CaCOs content record
calibration and the deep ocean circulation proxy records beyond the study interval
(younger interval). All data tables associated with this study are deposited in ZENODO
and will become available upon publication at: 10.5281/zenodo.20849518
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Figure S1: CaCQs calibration at Site U1564. The red diamonds represent the shipboard CaCO3 (wt%) measurements and
the black line represents the resulting CaCOj3; (wt%) record after calibration (see main text). The calibration points spanned
between ~491 and ~673 m CCSF. The latter depth represents the end of the spliced record for this site. An overall good
match can be observed between the shipboard points and the fluctuations in XRF-derived carbonate content across the
record.
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Figure S1: Bottom current activity, paleoclimatic conditions and tectonic reconfigurations across the latest Miocene
and early Pliocene (extended to 3.6 Ma). a) Astronomically tuned and calibrated CaCOj; content (wt%) record (black line)
at Site U1564 (this study), plotted together with the %0 record from Drury et al., 2018 (grey line). b) Sedimentation rates at
U1564 derived from age-depth points of the astronomically tuned age model. ¢) CaCOs fluxes (g cm? kyr'!) at Site U1564
(dark green line) and at ODP Site 982 (light green diamonds; Diester-Haass et al., 2005). For the latter, ages are updated to
the Drury et al., (2018) age model. Horizontal dashed lines indicate the average CaCOj; fluxes at U1564 during Intervals I-
III. The shaded area highlights the offset between CaCOs fluxes at the two sites. d) XRF derived Zt/Rb (orange) and Ti/K
(blue) time series at Site U1564, presented in the astronomically tuned age model. ) Compiled globally averaged Sea
Surface Temperature (SST) anomaly relative to today (Data Table 6; initial data from Herbert et al., 2016). Pink arrow:
Average sedimentation rate (cm/kyr) after 3.6 Ma (Sinnesael et al., 2025). Orange star with arrow: The beginning of stronger
NCW as suggested by Wright and Miller 1996 (1) and Poore et al., 2006 (2); Blue bars: Restriction of the Mediterranean as
summarized in Roveri et al., 2025 (3); Gray bar: Bering Strait opening as proposed by Hall et al., 2023 (4) and Gladenkov et
al., 2002 (5).
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Figure S2 represents an extended version of Figure 7, which is presented in the main text (interval 6.2-
5.00 Ma). It demonstrates the evolution of the proxy data used to reconstruct deep-ocean activity in this
study, for the time interval between 5.00-3.60 Ma. The extended records indicate that the prevailing
deep-ocean conditions established by 5 Ma persisted until at least 3.6 Ma, after which a major
reorganization of deep-ocean circulation occurred in the North Atlantic area west of the Reykjanes

Ridge (Sinnesael et al., 2025).
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