Supplementary Information

Supplementary table 1: Further information of speleothem entities that were not analysed as a part of the main
manuscript since they only partially cover Terminations or have lower resolution or U-Th dates with larger errors
than the records used in the main manuscript. Cave site locations are plotted in Supp. Fig. 1 and time series plots
are in Supp. Fig. 2. Some data from the main manuscript are included in the table and plots to enable comparison.
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Supplementary figure 1: Maps plotting locations of speleothem entities that were not analysed as a part of the
main manuscript since they only partially cover Terminations or have lower resolution or U-Th dates with larger
errors than the records used in the main manuscript.
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Supplementary figure 2: Plots of speleothem entities that were not analysed as a part of the main manuscript since
they only partially cover Terminations or have lower resolution or U-Th dates with larger errors than the records
used in the main manuscript. Key plots from the main manuscript have also been shown in these supplementary
figures for comparison. Since a large number of records are available for Termination II, separate plot sections
have been made for North Europe, North America and the monsoon records respectively. [precip = precipitation;
temp = temperature; N Eu = North Europe; S Eu = South Europe; N Am = North America; C As = Central Asia;
ISM = Indian Summer Monsoon; EASM = East Asian Summer Monsoon; SE Asia = Southeast Asia; S Am = South

America]
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Supplementary figure 3: Ages covering Terminations are plotted against sea level curves and the ice volume
effects on seawater oxygen isotopic records. Spratt and Lisiecki, Waelbroeck and Grant global sea level curves
and linked-calculated ice volume effects on surface seawater 420 values are shown. For Termination 11, the
North Iberian Speleothem Archive (NISA) record is superimposed over the global curves to showcase the impact
of regional North Atlantic changes in sea water 620 compared to the global curves. Insolation curve is the
summer half year caloric insolation as provided in Tzedakis et al., 2017.
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Supplementary figure 4: Ages covering Terminations are plotted against the ice volume effects on speleothem
oxygen isotopic records. Spratt and Lisiecki and Grant ice volume effects are shown. For Termination 11, the
North Iberian Speleothem Archive (NISA) record is superimposed over the Europe speleothem data to showcase
the impact of regional North Atlantic changes in sea water 680 compared to the global curves. Insolation curve is
the summer half year caloric insolation as provided in Tzedakis et al., 2017. [precip = precipitation; temp =
temperature; N Eu = North Europe; S Eu = South Europe; N Am = North America; C As = Central Asia; ISM =
Indian Summer Monsoon; EASM = East Asian Summer Monsoon; SE Asia = Southeast Asia; S Am = South
America]
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Supplementary figure 5: Ages covering Terminations for the South European records from La Vallina and Ejulve

caves are plotted against measured 8'*C, degassing corrected 8'*C (8*3*Ccorr) and Mg/Ca records. The 8*Ceorr
values are derived from an index based on the Mg/Ca data providing 8'°C ‘initial’ values that give temperature

information.
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Supplementary figure 6: Ages covering Terminations are plotted against oxygen isotopic measurements. The Y -
axis limits are constant across the sub-plots so that %0 anomaly magnitudes can be compared across different
Terminations in speleothems encoding a similar climatic signal of surface ocean freshening. [S Eu = South
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Supplementary figure 7: Ages covering Terminations are plotted against oxygen and carbon isotopic
measurements. The records cover different Terminations encoding a similar climatic signal of temperature.
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Supplementary figure 8: Ages covering Terminations are plotted against oxygen isotopic measurements. The Y -
axis limits are constant across the sub-plots so that 6'¥0 anomaly magnitudes can be compared across different
Terminations in speleothems encoding a similar climatic signal of monsoon-driven changes. [precip =
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precipitation; temp = temperature; N Eu = North Europe; S Eu = South Europe; N Am = North America; C As =
Central Asia; ISM = Indian Summer Monsoon; EASM = East Asian Summer Monsoon; SE Asia = Southeast Asia;

S Am = South America]
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Supplementary figure 9: Ages covering Terminations are plotted against oxygen isotopic measurements. The Y -
axis limits are constant across the sub-plots so that 20 anomaly magnitudes can be compared across different
Terminations in speleothems encoding a similar climatic signal of Westerlies driven changes. [precip =
precipitation; C As = Central Asia]
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Supplementary figure 10: Ages covering Terminations are plotted against oxygen isotopic measurements. The Y-
axis limits are constant across the sub-plots so that '¥0 anomaly magnitudes can be compared across different
Terminations in speleothems encoding a similar climatic signal of source moisture and seasonality changes.
[precip = precipitation; N Am = North America]
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