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Supplementary Figures
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Supplementary Figure 1. Dust loadings in kg/kg in LGM simulation (with glaciogenic sources + 1.0Sv
freshwater forcing in the Atlantic) from Hopcroft et al. 2 for two grains size10 fractions. On the left, transect
from Central Europe to Greenland. On the right, zonal mean from 20W to 30E. A and C fraction 0.0316 to
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3.16 um; B and D fraction 3.16 and 31.6 um.
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Supplementary Figure 2. Plot of 2°Pb/2%Pb ratios of European loess samples as a function of longitude. The
<2 pm grain size fractions are shown in red and the 2-20 um fractions in blue. Linear regressions for both
groups are also shown.
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Supplementary Figure 3. Map of European loess showing main wind directions deduced from loess deposits

geomorphology and mineral contents in Western Europe3, Rhine valley?®, Bavaria®, and eastern Europe®
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Supplementary Figure 4. 28Pb/2%*Pb vs Th/Pb plot showing the isotopic variability among the three grain-
size fractions of the studied European loess. The figure illustrates that the difference between fine and coarse
fractions cannot be explained by simple mineral sorting processes. In such sedimentary material, the Th/Pb
and 2%8Pb/20Pb ratios are primarily controlled by the proportion of monazite (Garcon et al., 20147). If mineral
sorting was the sole active process explaining the difference between monazite-poor fine fractions and
monazite-rich coarse fractions, the values measured for the bulks should be intermediate between the two
and it is not the case.



Supplementary Tables

Supplementary Table 1. Sites location and code

Sequence Code Long.(°) Lat.(°) Country Age Reference

La Hauteville HV -1.87 48.65 France 2142 ka OSL Antoine, unpublished report
Glos GL 0.28 49.01 +25 ka strati Lautridou (1985)8
Havrincourt HR 3.08 50.12 28.3 ka OSL Antoine et al. (2014)°
Harmignies HA 4.02 50.41 Belgium| 20-24kaTL Haesaerts et al. (2016)'°
Nussloch NU 8.73 49.32 Germany| 1943 ka OSL Antoine et al. (2009)"!

22.5ka 14C Gr Moine et al. (2017)"2
Zeuchfeld ZE 11.8 51.23 +20 ka strati Meszner et al. (2011, 2013)!314
Ostrau oS 13.18 51.2 20.4+2.8-22.3+3.0 Meszner et al. (2013)!

ka OSL
Gleina GE 13.24 51.23 +20 ka strati Meszner et al. (2011, 2013) 1314
Leippen LE 13.33 51.13 420 ka strati Meszner et al. (2011, 2013) 1314
Seilitz SE 13.40 51.19 20.4+2.1-21.7£2.8 Meszner et al. (2013)'
ka OSL
Zehren 7ZH 13.4 51.2 +20 ka strati Meszner et al. (2011, 2013) 1314
Dolni DV 16.65 48.88  Czech +20 ka strati Antoine et al. (2013)"3
Vestonice Republic Fuchs et al. (2013)'¢
Surduk SU 20.33 45.07  Serbia +20 ka strati Antoine et al. (2009)!7
Fuchs et al. (2008)'®

Zlota ZL 21.65 50.65  Poland | 20-23 ka OSL Moska et al. (2018)"°
Korshiv KO 25.16 50.64  Ukraine | 19.2-22.5 ka OSL Fedorowicz et al. (2013)%
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Supplementary Table 2. Percentages of the four different grain-size fractions separated from the studied
European LGM loess samples.

12

Grain-size fractions (oom)
Sites <2 2-20 20-63 >63
Dolni Vestonice (CZE) 18.92 12.03 29.44 38.70
Gleina (DEU) 17.36 21.76 54.93 5.83
Glos (FRA) 23.36 23.88 45.25 2.30
Harmignies (BEL) 16.99 17.77 62.73 1.61
Havrincourt (FRA) 20.10 23.58 54.77 0.69
Korshiv (UKR) 26.78 31.23 38.13 3.00
La Hauteville (FRA) 14.66 15.03 64.98 4.69
Leippen (DEU) 20.13 27.44 51.27 1.45
Nussloch (DEU) 10.01 19.55 61.89 6.74
Ostrau (DEU) 17.38 23.93 55.76 3.00
Seilitz (DEU) 17.99 33.35 43.10 2.06
Surduk (SRB) 29.54 21.80 40.86 6.14
Surduk (SRB) 21.58 27.97 45.78 3.34
Zehren (DEU) 16.46 21.49 57.70 3.81
Zeuchfeld (DEU) 19.67 27.09 42.00 9.88
Zlota (POL) 19.30 25.87 51.89 2.66
mean=| 19.39 23.36 50.03 5.99
sd=| 458 5.61 9.91 9.04




Supplementary Table 3. Summary of restricted emissions area simulations with HadGEM2. The regional

contributions show how much of the total dust can be attributed to each source region

Simulation Emission Fine dust flux Fine particle Coarse dust Coarse
region(s) (<0.316 pum) regional flux (>3.16 um) particle
Europe: contribution Europe: regional
20 °W-30 °E by 20 °W-30 °E by | contribution
47.5-52.5 °N 47.5-52.5 °N
[gm?a’] [%o] [gm?a’] [Yo]
LGM Globe 0.22 - 0.8 -
Africa 0.15 66 0.90 ~100
Atlantic region 0.17 75 0.94 ~100
Asia 0.04 18 0.01 1.3
LGMglac Globe 0.34 - 67.4 -
Africa 0.15 43 0.94 1.4
Atlantic region 0.19 55 0.97 1.4
Asia 0.04 11 0.01 0.01
LGMglac+fwl Globe 0.42 - 122
Africa 0.16 38 091 0.75
Atlantic region 0.18 42 0.87 0.71
Asia 0.085 22 0.065 0.05
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