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Figure S1: Location of dust sources (DS) used in our DEEPOT algorithm in Southern South America
(including Patagonia, Central Western Argentina and Puna-Altiplano), Southern Africa, South-Eastern
Australia, South-Island in New Zealand and Antarctica — McMurdo regions (see Table S1 for details),

© Google Earth Pro.
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Figure S2: Reconstruction of the evolution of dust fluxes [contribution (Table S2) * nssCa?* in pg.m-
2 yr! (Fischer et al., 2007)] from each PSA (PAT, AUS, SAF, PAP, and ANT) to EDC between 2.852 to
33.699 kyr BP. Bold lines denote the mobile average over 9 steps. Gray vertical zones delineate the
various periods of the transition from end of MIS3 to Holocene.
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Figure S3: Comparison between 2.852 to 33.699 kyr BP of: (A) Non Sea Salt Calcium (nssCa?") flux
in EDC ice core in pg.m=2.yr! (Fischer et al., 2007); (B) 820 in EDC ice core (EPICA Community
Members, 2006); and (C) deuterium excess (d-excess) in EDC ice core (Stenni et al., 2010). Bold lines
denote the mobile average over 9 steps. Gray vertical zones delineate the various periods of the transition

from end of MIS3 to Holocene.
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Figure S4: Evolution of contribution to EDC from subregions of the Puna-Altiplano and Southern
Africa PSA between 2.852 to 33.699 kyr BP (% of total dust deposition for each PSA). Bold lines denote
the mobile average over 9 steps. Gray vertical zones delineate the various periods of the transition from

end of MIS3 to Holocene.
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Figure S5: (a) Comparison between REE-based modelled 8’Sr/%¢Sr and eng values and measured dust
isotopic compositions from East Antarctica during the MIS3, HS1, ACR, and YD¥*, shown together with
the isotopic domains of the PSA in the Southern Hemisphere. Measured data (open symbols; references,
values, and locations in Table S5; see Figure 2 for other time periods) were obtained from ice cores
Taylor Dome (MIS3, HS1, ACR), Old Dome C (HS1), and Taylor Glacier (HS1, ACR, YD¥*). Modelled
expected isotopic compositions (solid symbols; see Section 4.1) were calculated using (i) the
contributions of PSA (Table S2) and (ii) the isotopic fingerprints and elemental concentrations of PSA
end-members (Table S4). Colored frames delineate the isotopic ranges of the respective PSA sources
contributing to the dust assemblage (data from Grousset et al., 1992; Delmonte et al., 2004; Gingele and
De Deckker, 2005; De Deckker et al., 2014; Revel-Rolland et al., 2006; Gaiero, 2007; Gili et al., 2017,
2022; Li et al., 2020; Koffman et al., 2021; Blakowski et al., 2014—Table S4). Note that the SAF
domain extends beyond the range shown in the figure. (b) Sr-Nd isotope composition data used to
construct the isotopic fields for each PSA.
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Figure S6: Box plots of main provenance contributions of Younger Dryas (YD*), Antarctica Cold
Reveal (ACR), Heindrich Stadial 1 (HS1), and Marine Isotope Stage 3 (MIS3) dust in EDC ice core.
Horizontal lines in the boxes indicate the median values of contribution for each source, cross symbols
denote the mean and the extremes of the colored boxes indicate the first and third quartiles, and the

whiskers indicate the lower and upper extremes.
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