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Supplementary Figures
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15  Figure S1. GDGT indices applied to detect possible overprinted TEXss data. Dashed red line indicates cut-off value above which data is
discarded as outlier.
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20  Figure S2. Results of this research using SubT and SST TEXg¢-temperature calibrations applied to the early Eocene from Site 959. (a)
Relative temperature changes (AT) for multiple calibrations after removing the mean absolute temperature. (b) Absolute temperatures for
each calibration. Colors correspond to different calibrations.
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Figure S3. Various bottom water temperature reconstructions spanning the entire Eocene (a) and studied interval between 52 and 54 Ma
(b). The light-blue record is calculated from benthic §'0 data as reported by Stap et al. (2010), Littler et al. (2014), Lauretano et al. (2015,
2018), Westerhold et al. (2018) and Thomas et al. (2018). Orange datapoints with vertical lines represent clumped isotope-based temperatures
with mean (points) and 95% confidence intervals (bars) (Meckler et al., 2022). Brown line indicates CENOGRID benthic compilation
(Westerhold et al., 2020) and the green line shows the data from the Miller et al. (2020) compilation.
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Figure S4. Palynological assemblages of Site 959 Core 39R. Relative abundance of dinocyst groups of normal marine (including Spiniferites
complex, fibrous Cribroperidinioids, Operculodinium, Florentinia) and upwelling affinity (i.e., protoperidinioids) and terrestrial
palynomorphs (i.e., pollen and spores). On the right bulk organic (orange) and carbonate (dark blue) carbon isotope results, with globally
recognized carbon isotope excursions marked by grey bars.



20 kyr (main text) 30 kyr (panel d)

_ 2501 (a) 365 @ 25.0
E 200 PA=1.67:0.5 (TEX, ) T
5 150 4] ‘
2 100 HH 7
° 36.0 | -~/
2 =0 Tl e 245
0 — 7
)
NE 35 ot T——
o L = ' @
30 < p E
€ & " T Al L || 240 8
g 20 T + | »
: AT g
10 s ‘ RS I 5
2] f 7 0 L S
0 =t s}
/ 1 235
5 345 y T |+ 4
© E== SST calibration (TEX, ") A % 1
s SUbT calibration (SUbT,q, ) — 1
S 3
o
< 34.0 1
£ 2 /\W\W\’V\/\/‘A—\/\_/ 230
;
O T T T T
0 20 40 60 80 100 95 100 105 11.0 11.5 120 125 130 135 140
Bin size (kyr) BWT (°C)

Figure SS. Bin size sensitivity analysis for PA calculation. (a) Number of Site 959 TEXgs data incorporated in the analysis, (b) number of
bins, based on a minimum of 3 datapoints per bin and (¢) PA factor and associated error, after calibrating Site 959 TEXs¢ data to SST (red)
or SubT (orange). (b) Visualization of PA calculation using a bin size of 30-kyr, following the same procedure as for Fig. 5c in the main
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50  Figure S6. Bulk sediment analysis results from Site 959D Cores 41R — 38R. From left to right: CaCOj; weight percent (wt%), bulk carbonate
813C, bulk carbonate §'%0, magnetic susceptibility, bulk organic carbon §'*C, TOC wt% and isoprenoid GDGT concentrations.
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