Implications of the geochemistry of L1LL1 (MIS2) loess in Poland for paleoenvironment and new normalizing values for loess-focused multi-elemental analyses

Supplementary figures

Fig. S1. The variability of granulometric composition (divided into individual fractions) at Biały Kościół (A), Złota (B) and Tyszowce (C). The main pedo- and lithostratigraphic units are shown. Legend of lithological markings consistent with Fig. 2.
Fig. S2. Shepard's (1954) triangular diagram, based on Wentworth's (1922) classification, for the supplementary research sites.
Fig. S3. A-CN-K ternary diagram (Nesbitt and Young, 1984) of the Złota loess-palaeosol samples (after Skurzyński et al., 2020, modified). CaO* (Ca in silicates) was calculated according to McLennan (1993). Dashed lines – CIA values of 65 and 85. Stratigraphical labelling system after Kukla and An (1989), modified by Marković et al. (2008, 2015). U.M.* means “underlying material”.
Fig. S4. A-CN-K ternary diagram (Nesbitt and Young, 1984) of the Biały Kościół samples. Only L1LL1 loess is shown. CaO* (Ca in silicates) was calculated according to McLennan (1993). Dashed lines – CIA values of 65 and 85. Stratigraphical labelling system after Kukla and An (1989), modified by Marković et al. (2008, 2015).
Fig. S5. A-CN-K ternary diagram (Nesbitt and Young, 1984) of the Tyszowce samples. Only L1LL1 loess is shown. CaO* (Ca in silicates) was calculated according to McLennan (1993). Dashed lines – CIA values of 65 and 85. Stratigraphical labelling system after Kukla and An (1989), modified by Marković et al. (2008, 2015).
Table S1. Method detection limits (MDL) and precision (RSD – relative standard deviation) for investigated elements and oxides. RSD was presented separately for each of the four independent measurement series, based on the analysis of the same standard STD SO-19 (Biały Kościół, i.e. BK - 6; Złota, i.e. ZŁ - 5; Tyszowce, i.e. TY - 10; Zaprężyn, Strzyżów, Odonów and Branice, i.e. Z+S+O+B - 3 markings). The RSD value should be understood as the percentage average deviation from the mean value (e.g. 60.40 ± 0.18 means that the standard deviation is ± 0.18% of the mean value of 60.40%). The results are presented in the form obtained from an external laboratory, i.e. major elements and chromium are converted to oxides and expressed in wt%, trace elements and rare earth elements are presented in ppm.
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Fig. S2. Shepard's (1954) triangular diagram, based on Wentworth's (1922) classification, for the supplementary research sites. 
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Fig. S3. A-CN-K ternary diagram (Nesbitt and Young, 1984) of the Złota loess-palaeosol samples (after Skurzyński et al., 2020, modified). CaO* (Ca in silicates) was calculated according to McLennan (1993). Dashed lines – CIA values of 65 and 85. Stratigraphical labelling system after Kukla and An (1989), modified by Marković et al. (2008, 2015). U.M.* means “underlying material”.
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Fig. S4. A-CN-K ternary diagram (Nesbitt and Young, 1984) of the Biały Kościół samples. Only L1LL1 loess is shown. CaO* (Ca in silicates) was calculated according to McLennan (1993). Dashed lines – CIA values of 65 and 85. Stratigraphical labelling system after Kukla and An (1989), modified by Marković et al. (2008, 2015).
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Fig. S5. A-CN-K ternary diagram (Nesbitt and Young, 1984) of the Tyszowce samples. Only L1LL1 loess is shown. CaO* (Ca in silicates) was calculated according to McLennan (1993). Dashed lines – CIA values of 65 and 85. Stratigraphical labelling system after Kukla and An (1989), modified by Marković et al. (2008, 2015).

Table S1. Method detection limits (MDL) and precision (RSD – relative standard deviation) for investigated elements and oxides. RSD was presented separately for each of the four independent measurement series, based on the analysis of the same standard STD SO-19 (Biały Kościół, i.e. BK - 6; Złota, i.e. ZŁ - 5; Tyszowce, i.e. TY - 10; Zaprężyn, Strzyżów, Odonów and Branice, i.e. Z+S+O+B - 3 markings). The RSD value should be understood as the percentage average deviation from the mean value (e.g. 60.40 ± 0.18 means that the standard deviation is ± 0.18% of the mean value of 60.40%). The results are presented in the form obtained from an external laboratory, i.e. major elements and chromium are converted to oxides and expressed in wt%, trace elements and rare earth elements are presented in ppm.
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MDL STD SO-19 BK
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MDL STD SO-19 BK

ZŁ TY Z+S+O+B

SiO

2 

% 0,010 61,13 60,56 ± 0,12 60,30 

± 0,22

60,40 ± 0,18 60,31 ± 0,09 Sr 0,50 317,10 314,08 ± 3,29 316,46 ± 0,96 324,11 ± 1,29 315,27 ± 2,16

Al

2

O

3 

% 0,010 13,95 13,91 ± 0,35 13,98 ± 0,57 14,00 ± 0,41 14,03 ± 0,06 Ta 0,10 4,90 4,42 ± 4,79 4,86 ± 3,59 4,73 ± 4,83 5,03 ± 1,87

 Fe

2

O

3

 % 0,040 7,47 7,45 ± 0,80 7,50 ± 0,82 7,45 ± 0,58 7,51 ± 0,70 Th 0,20 13,00 13,42 ± 2,84 13,28 ± 2,10 12,85 ± 3,60 13,97 ± 2,43

MnO % 0,010 0,13 0,13 ± 0,00 0,13 ± 0,00 0,13 ± 0,00 0,13 ± 0,00 U 0,10 19,40 19,53 ± 1,44 19,56 ± 2,18 20,11 ± 2,13 20,87 ± 2,16

MgO % 0,010 2,88 2,93 ± 1,31 2,92 ± 0,59 2,91 ± 1,04 2,92 ± 0,28 V 8,00 165,00 165,17 ± 1,90 170,40 ± 2,31 167,70 ± 3,04 169,67 ± 2,00

CaO % 0,010 6,00 5,97 ± 0,72 5,97 ± 0,84 5,92 ± 0,82 5,95 ± 0,00 W 0,50 9,80 9,93 ± 5,92 10,54 ± 9,40 9,66 ± 5,88 9,77 ± 3,38

Na

2

O % 0,010 4,11 4,01 ± 1,50 4,07 ± 1,29 4,09 ± 1,56 4,04 ± 0,84 Zr 0,10 112,00 112,53 ± 2,59 109,34 ± 1,31 109,44 ± 1,71 113,47 ± 2,73

K

2

O % 0,010 1,29 1,26 ± 3,21 1,32 ± 1,14 1,31 ± 0,77 1,30 ± 0,73 Y 0,10 35,50 36,32 ± 3,81 35,00 ± 2,04 35,38 ± 2,04 37,13 ± 3,30

TiO

2 

% 0,010 0,69 0,70 ± 0,00 0,70 ± 0,70 0,70 ± 0,64 0,70 ± 0,00 La 0,10 71,30 71,35 ± 1,78 72,42 ± 2,31 71,53 ± 1,94 74,43 ± 2,91

P

2

O

5 

% 0,010 0,32 0,32 ± 3,32 0,32 ± 3,70 0,33 ± 2,06 0,32 ± 1,46 Ce 0,10 161,00 157,52 ± 1,01 158,66 ± 1,34 159,78 ± 1,37 166,43 ± 3,10

Cr

2

O

3

 % 0,002 0,50 0,49 ± 0,43 0,50 ± 1,21 0,50 ± 0,87 0,51 ± 0,16 Pr 0,02 19,40 19,40 ± 2,28 19,06 ± 1,44 18,99 ± 1,52 20,34 ± 2,40

Ba 1,000 486,00 470,83 ± 1,53 460,80 ± 1,40 458,30 ± 2,13 471,67 ± 1,39 Nd 0,30 75,70 74,40 ± 2,67 74,30 ± 1,15 74,33 ± 2,91 78,67 ± 2,73

Ni 20,000 470,00 471,50 ± 1,56 475,00 ± 1,58 462,60 ± 1,32 482,33 ± 0,54 Sm 0,05 13,70 13,12 ± 2,78 12,89 ± 1,71 12,95 ± 1,50 13,44 ± 2,80

Sc 1,000 27,00 26,33 ± 1,79 26,80 ± 3,66 26,50 ± 2,53 27,00 ± 0,00 Eu 0,02 3,81 3,64 ± 2,56 3,58 ± 2,86 3,61 ± 2,18 3,82 ± 2,14

Be 1,000 20,00 13,50 ± 34,41 19,80 ± 26,80 17,80 ± 16,27 19,67 ± 4,79 Gd 0,05 10,53 10,60 ± 1,56 10,13 ± 1,39 10,19 ± 1,70 10,81 ± 1,70

Co 0,200 24,00 23,85 ± 4,59 23,70 ± 2,96 23,56 ± 2,71 23,97 ± 2,75 Tb 0,01 1,41 1,39 ± 1,55 1,34 ± 1,60 1,34 ± 1,79 1,43 ± 2,82

Cs 0,100 4,50 4,45 ± 4,81 4,32 ± 8,33 4,14 ± 7,88 4,60 ± 3,07 Dy 0,05 7,50 7,40 ± 1,82 7,26 ± 2,09 7,17 ± 2,26 7,53 ± 1,79

Ga 0,500 17,50 16,48 ± 6,23 15,80 ± 3,90 16,47 ± 6,29 15,93 ± 1,48 Ho 0,02 1,39 1,36 ± 2,61 1,34 ± 1,11 1,33 ± 2,69 1,41 ± 2,98

Hf 0,100 3,10 3,12 ± 6,79 3,08 ± 2,43 3,05 ± 5,34 3,23 ± 3,86 Er 0,03 3,78 3,88 ± 2,28 3,75 ± 3,51 3,77 ± 3,45 4,04 ± 1,34

Nb 0,100 68,50 70,87 ± 2,39 68,24 ± 1,67 68,66 ± 1,58 71,83 ± 1,93 Tm 0,01 0,55 0,52 ± 3,29 0,51 ± 3,61 0,52 ± 3,26 0,56 ± 2,92

Rb 0,100 19,50 19,35 ± 3,10 20,20 ± 4,78 19,67 ± 2,35 20,00 ± 2,55 Yb 0,05 3,55 3,38 ± 4,56 3,36 ± 3,06 3,36 ± 3,91 3,55 ± 2,13

Sn 1,000 19,00 17,83 ± 3,85 17,80 ± 2,25 17,80 ± 4,90 19,33 ± 2,44 Lu 0,01 0,53 0,51 ± 3,84 0,50 ± 4,56 0,50 ± 3,27 0,55 ± 2,57
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