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Table S1. Data obtained from the analysis of certified materials using INAA (n=3).

Certified value Experimental value
. uncertainty/ . . Certified
Element concentration confidence interval concentration uncertainty referer_mce
material
mg kg™ mg kg™
As 412 16 430 7 Soil?
Br 24.2 1.6 24.1 1.6 Grass®
Ca 5,453 251 5,200 800 Grass®
Ce 68.4 6.6 63.5 4.8 Andesite®
Co 18.8 1.1 19.6 0.9 Andesite®
Cr 198 5 212 10 Coal®
Cs 1.35 0.12 1.3 0.2 Andesite®
Eu 1.3 0.2 1.2 0.06 Andesite®
Fe 37,546 1,645 37,000 800 Andesite®
Hf 6.80 - 6.99 0.80 Coal®
K 25,870 1,330 25,000 5,400 Grass®
La 34.8 2.3 34.1 0.6 Andesite®
Lu 0.42 0.05 0.432 0.042 Soil?
Na 3,293 227 3,270 220 Grass®
Rb 117 6 118 14 Soil?
Sh 0.049 0.042 0.047 0.009 Grass®
Sc 12.9 0.4 12.6 0.1 Andesite®
Sm 4.86 0.61 4.83 0.50 Andesite®
Tb 0.014 0.012-0.016 0.0141 0.0075 Lichen®
Th 6.81 0.48 6.55 0.17 Andesite®
Yb 2.8 0.4 2.51 0.38 Soil?
Zn 210 - 259 8 Coal®

2 Soil, GBW 07405

b Andesite ACH-1 and Grass (Poaceae) from Wepal 2011-4
¢ Coal Fly Ash (NIST-1633b)

9RM IAEA Lichen 336



Table S2. Results [mean and standard deviation (SD); mg kg? d.w.] from INAA of the elements also

analyzed by ICP-MS and ICP-OES (n=16).

As Ce Co Cr Cs Fe La Rb Sb Zn

Sample Site Lop* 1 0.5 02 05 01 200 0.2 2 0.03 2

A Mean <1 194 051 181 <01 851 101 <2 <003 65

SD - 0.54 0.01 0.53 - 18 0.20 - - 12

B Mean <1 8.8 136 <05 <01 3620 435 <2 <003 31
SD - 2.3 0.37 - - 190 0.89 - - 3.0

c Mean <1 316 076 143 <01 1230 103 <2 <0.03 35
SD - 040 0.01 166 - 200 0.18 - - 35

Mean <1 1.0 069 <05 <01 1460 073 <2 <0.03 <2

p D SD - 11 0.15 - - 95 0.03 - - -
Mean 16.7 13.26 123 <05 <0.1 16,900 473 <2 <0.03 <2

E SD 1.3 064 0.5 - - 620 0.42 - - -
F Mean <1 051 050 <05 <01 792 029 <2 <003 31
SD - 0.36 0.04 - - 77 0.03 - - 0.9

Mean <1 1.25 047 173 <01 832 058 <2 <0.03 39

G SD - 0.02 0.01 031 - 25 0.05 - - 0.5
H Mean <1 0.64 036 051 <01 427 030 <2 <003 33
SD - 0.19 0.06 0.36 - 26 0.06 - - 0.9

All Mean 2.6 3.8 21 081 <0.1 3260 1.6 <2 <0.03 32
SD 55 4.6 40 0.83 - 5400 1.8 - - 2.1
Mean 4.1 276 292 153 132 <200 9.86 227 0.637 33.8

A SD 0.3 0.8 008 12 0.12 - 043 1.1 0.019 05
Mean <1 116 036 <05 <0.1 744 049 <2 <003 73

B SD - 031 0.01 - - 16 0.09 - - 0.3
Mean 3.1 9.6 171 102 069 <200 3.44 155 0.181 182

¢ SD 0.1 1.4 0.10 0.01 0.09 - 035 06 0025 22
Mean <1 344 151 202 030 2240 147 58 <0.03 16.7

D SD - 001 026 049 0.03 300 015 25 - 2.0
Mean 3.8 8.78 3.77 444 030 <200 280 <2 0255 221

S E SD 04 020 012 150 0.03 - 0.09 - 0.005 0.1
Mean <1 040 <02 <05 <01 <200 <02 <2 <0.03 738

F SD - 0.21 - - - - - - - 0.2
Mean 1.7 120 259 706 080 <200 4.19 116 0.175 173

G SD 0.7 2.6 055 232 031 - 096 3.7 0.047 6.9
Mean <1 376 050 280 028 <200 141 35 <003 7.7

H SD - 0.26 0.06 0.69 0.08 - 020 35 - 2.2
Al Mean 1.9 8.3 1.7 53 047 448 30 79 0.16 16.4

SD 15 8.6 1.3 52 043 736 30 79 021 89

aLOD, limit of determination.
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Fig. S1. Micrographs (from 1 to 20 um) of peat (P) surface from each site (A, B, C, D, E, F, G, H)

obtained by HRFESEM.
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Fig. S2. Micrographs (from 2 to 20 um) of Sphagnum maoss (S) surface from each site (A, B, C, D, E,
F, G, H) obtained by HRFESEM.
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Fig. S3. Two typical spectra of peat samples obtained by XEDS microanalysis.




Table S3. Elemental percentage contents (wt.%) in peat samples (range, minimum - maximum) by

XEDS microanalysis (n=16).

Element Minimum Error (lo) Maximum Error (1o)
Al 0.04 0.03 0.35 0.06
Ca 0.03 0.03 16.9 0.5
Cl 0.01 0.03 0.27 0.04
Cr - - 12.0 0.3
Cu - - 2.80 0.13
Mg 0.03 0.03 0.14 0.04
Na 0.01 0.03 0.24 0.05
o) 25.8 3.7 45.6 5.3

P 0.01 0.03 0.06 0.03
S 0.12 0.03 0.99 0.08

Si 0.08 0.03 1.33 0.11
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Fig. S4. Two typical spectra of Sphagnum moss sample obtained by XEDS microanalysis.



Table S4. Elemental percentage contents in Sphaghum moss samples (range, minimum - maximum)

by XEDS microanalysis (n=16).

Element Minimum Error (1o) Maximum Error (1o)
Al 0.01 0.03 2.31 0.07
Ca 0.09 0.03 2.03 0.07
Cl 0.02 0.03 0.23 0.04
Fe 0.01 0.03 3.52 0.07
K 0.09 0.03 1.36 0.07
Mg 0.08 0.03 0.78 0.08
N 0.41 0.13 3.85 0.71
Na 0.03 0.03 0.48 0.05
o) 29.7 3.7 44.5 5.3
P 0.02 0.03 0.35 0.04
S 0.01 0.03 0.41 0.04

Si 0.13 0.04 7.44 0.13
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Fig. S5. FTIR spectra of peat (P) from all sites (A, B, C, D, E, F, G, and H).
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Fig. S6. FTIR spectra of Sphagnhum moss (S) from all sites (A, B, C, D, E, F, G, and H).



Table S5. Main IR absorption bands in peat samples with associated functional groups.

Wavenumber Functional groups; characterization
(cm™)

3,440-3,320 -O-H stretching; cellulose!-?

2,920 Antisymmetric CHz; fats, wax, lipids!34

2,850 Symmetric CHy; fats, wax, lipids:34

1,720 C=0 stretch of COOH or COOR; carboxylic acids, aromatic esterst356

1,710-1,707 C=0 stretch of COOH; free organic acids®

1,653 Amide I (C=0); proteinaceous origin”?®

1,650-1,600 Aromatic C=C stretching and/or asymmetric C-O stretch in COO-, NH bend; lignin and other
aromatics, or aromatic or aliphatic carboxylates:>°

1,626 Aromatic C=C stretching*

1,550 Amide 1l (N-H in plane); proteinaceous origin”8

1,515-1,513 Aromatic C=C stretching; lignin/phenolic backbone!

1,426 Symmetric C-O stretch from COO- and OH deformation (COOH); carboxylate, carboxylic structures
(humic acids)*?

1,450, 1,370 C-H deformations; phenolic (lignin) and aliphatic structures?©

1,265 Aromatic CO- and phenolic -OH stretching; lignintt?

1,237 C-N; secondary amides!®

1,160 Polysaccharides, alcoholic groups'*1°

1,100 Amide 111, carbohydrates, aromatic ethers, Si-O-C groups'®

~1,080 Si-O stretching**7

1,080-1,030 combination of C-O stretching and O-H deformation; polysaccharides!?1819.20.21

1,000 Antisymmetric stretching vibration of Si-0?%23

916 Clay minerals; kaolinite doublet and smectite!®

835 Aromatic CH out of plane; lignin®

698, 770-790 Si-O-H vibrations; clays, quartz4%




Table S6. Results of the total elemental content [mean and standard deviation (SD); mg kg?* d.w.] in
peat for each site by AMA, ICP-MS, ICP-OES, and INAA (n=16).

Site

Element Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD |
value

Al 1,170 320 2,120 93 1,700 160 752 170 1,450 400 438 41 594 45 536 45 ns
As 037 0.23 11 0.2 042 013 046 0.05 130 1.0 037 017 <02 011 <02 014 ns
B <5 - <5 - <5 - <5 - <5 - 7.3 2.7 <5 - <5 - -
Ba 25.9 6.5 57.1 7.2 275 0.6 15.2 1.6 85.2 14 11.8 17 20.7 4.6 9.2 0.2 ns
Be 0.027 0.008 0.100 0.006 0.060 0.003 0.030 0.002 0.166 0.019 <0.02 - 0.030 0.003 <0.02 - ns
Bi <0.01 - <0.01 - 0.011 0.002 <0.01 - 0.015 0.002 <0.01 - <0.01 - <0.01 - -
Ca 1,120 200 3,770 240 3,300 20 760 80 2,530 410 3,180 180 1,190 46 796 32 ns
Cd 0.072 0.002 0.133 0.031 0.064 0.003 0.042 0.001 0.149 0.026 0.045 0.002 0.036 0.002 0.050 0.002 ns
Ce 158 030 793 098 207 008 125 014 105 0.6 047 003 112 003 046 0.12 ns
Co 045 002 118 003 058 006 057 010 964 038 <04 - 045 001 <04 - ns
Cr 2.4 11 15 15 228 025 196 050 276 0.69 6.4 4.1 356 065 488 0.16 ns
Cs 0.044 0.011 0.029 0.006 0.091 0.011 0.064 0.002 0.066 0.004 0.016 0.004 0.044 0.004 0.021 0.004 ns

Cu 18 024 603 024 237 009 138 019 433 075 218 050 169 006 089 011 ns

Eu <0.06 - 019 0.01 <0.06 - <0.06 - 0.36 0.03 <0.06 - <0.06 - <0.06 - -
13,00
Fe 731 36 3360 190 1,150 31 1,230 160 0 240 603 18 870 1 406 39 ns

Ga 0.375 0.094 0458 0.002 0.478 0.055 0252 0.005 0246 0.026 0.130 0.025 0.303 0.002 0.147 0.021 ns

Hf 4.8 3.8 3.8 2.6 2.5 1.9 2.4 0.1 9.4 9.6 1.0 0.7 2.2 0.1 5.4 17 ns

Hg 0.074 0.002 0.027 0.003 0.071 0.004 0.029 0.002 0.038 0.004 0.060 0.003 0.028 0.000 0.019 0.000 ns
4 6 4 4 9 5 9 6 2 0 1 1 4 9 8 9

K 324 120 207 31 397 28 243 46 177 50 155 29 159 7 101 9 ns

La 0.791 0.147 384 042 0923 0.033 0577 0.046 367 035 0194 0.022 0501 0.003 0.226 0.052 ns
Li 0.148 0.017 0.165 0.016 0.185 0.025 0.048 0.003 0.122 0.019 0.058 0.025 0.254 0.001 0.027 0.009 ns
Lu 0.024 0.012 0.055 0.006 0.016 0.016 <0.01 - 0.115 0.001 <0.01 - <0.01 - <0.01 - ns

Mg 984 7 526 40 689 18 1,240 21 565 25 1,400 10 130 55 916 14 ns

Mo 0.18 0.03 044 002 <01 - <0.1 - 017 003 064 001 <01 - <0.1 - ns
Na 665 44 399 44 564 49 306 40 255 66 542 24 401 14 176 13 ns
Nb 0.158 0.058 0.259 0.001 0.291 0.028 0.137 0.010 0.171 0.018 0.055 0.015 0.137 0.003 0.057 0.007 ns

Ni 070 011 187 010 122 013 068 011 744 048 042 011 073 004 055 007 ns

Pb 09 011 o081 012 119 012 063 003 071 021 026 005 061 002 052 004 ns
Rb 087 024 054 012 100 022 059 002 172 004 036 006 057 008 028 0.04 ns
S 1,720 280 2870 190 3,260 91 1,450 160 2,320 300 2,190 5 2,450 140 1,290 97 ns
Sb <0.2 - <0.2 - <0.2 - <0.2 - <0.2 - <0.2 - <0.2 - <0.2 - -
Sc 079 016 113 009 094 013 039 0044 134 023 0162 0.024 0453 0.005 0.157 0.009 ns
Se <0.5 - 077 009 048 014 067 049 <05 - <0.5 - 094 004 <05 - -
Si 6,860 2,400 3,680 1,140 7,440 560 3,340 860 2,700 840 2,230 100 3,200 140 1,200 160 ns
Sm 0.200 0.036 087 012 0275 0040 0129 0004 166 013 0.066 0.013 0.106 0.011 0.059 0.006 ns
Sn 0.103 0.015 0.041 0.014 0.075 0.005 0.061 0.009 0.032 0.005 0.034 0.008 0.051 0.025 <0.02 - ns

Sr 21.2 1.9 52.5 0.2 15.8 0.8 23.7 15 52.9 1.9 36.2 1.2 21.1 0.5 14.3 0.9 ns



Te <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - <0.02 - -
Th 0.281 0.052 0.755 0.078 0521 0.058 0.269 0.014 168 007 012 014 0.256 0.007 0.075 0.070 ns
Ti 125 45 98.8 7.5 158 15 65 12 45 14 25.2 4.0 74.8 0.2 28.3 5.0 ns
TI 0.008 0.001 0.007 0.000 0.031 0.001 0.009 0.002 0.031 0.002 0.007 0.001 0.009 0.000 0.005 0.002 ns

0.093 0.027 0.163 0.004 0.083 0.003 0.039 0004 0121 0.020 0.025 0.002 0.046 0.003 0.017 0.002 ns

Y 262 080 421 047 360 001 150 020 300 011 074 016 222 022 075 007 ns

<1 - <01 - <01 - <01 - <01 - <01 - <01 R -
Yb 014 004 034 005 <01 - <01 - 086 008 <01 - <01 - <01 - -
Zn <1 - 24 53 <1 - <1 - 62 07 <1 - 21 04 <« - ns
zr 8,950 7,800 4,500 2900 7,290 5,200 4,480 250 17(’)30 18(’)00 1,740 1,300 3,790 1,200 10(‘)90 3300 ns

& Non-parametric Kruskal-Wallis test was applied: “-“ = not determined; “ns” = not significant at p
>0.05.



Table S7. Results of the total elemental content [mean and standard deviation (SD); mg kg d.w.] in

Sphagnum maoss for each site by AMA, ICP-MS, ICP-OES, and INAA (n=16).

Site

A B C D E F G H
Element Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD p-value

Al 7,780 12 633 10 159 30 1,180 440 1,390 290 296 45 5100 600 1,170 2 ns
As 267 027 032 003 203 042 046 010 256 020 <02 011 125 0.01 047 007 ns

B <5 - <5 - <5 - <5 - <5 - <5 - <5 - <5 -
Ba 80.7 23 222 07 615 62 249 16 321 6.0 33 0.8 67 15 270 01 ns
Be 0.160 0.030 <0.02 - 0.086 0.005 0.026 0.001 0.060 0.002 <0.02 - 0.154 0.025 0.020 0.002 ns
Bi 0.062 0.007 <0.01 - 0.022 0.001 0.006 0.001 0.031 0.004 <0.01 - 0.037 0.009 <0.01 -

Ca 1940 48 2800 28 3190 240 1,040 29 1920 290 1260 180 5960 340 2680 79 ns
Cd 0.259 0.037 0.033 0010 0.140 0.017 0.206 0.017 0.165 0.051 0.032 0.003 0.144 0.017 0.058 0.005  ns
Ce 184 28 115 024 687 027 316 020 642 021 020 002 914 228 162 007 ns
Co 524 010 053 001 264 029 174 022 341 065 <04 - 326 070 050 007 ns
Ccr 117 053 047 007 77 13 141 004 208 058 011 019 47 12 118 014 s
Cs 0550 0.091 0.055 0.008 0.387 0.006 0.233 0.008 0.130 0.002 0.010 0.000 040 011 0.081 0.007 ns
Cu 925 017 115 019 324 005 182 033 601 017 059 003 55 12 124 003 ns
Eu 047 006 <006 - 015 001 <006 - 016 001 <006 - 021 004 007 001

Fe 7,680 470 734 140 4,630 5 1920 104 5840 180 125 2 4,840 1,400 781 31 ns
Ga 257 030 0207 0033 1.34 006 0.339 0030 0.735 0002 0.048 0003 1.36 032 0316 0023 ns
Hf 587 208 28 03 137 77 60 05 228 152 116 40 74 52 167 44 ns

Hg  0.07200.00570.0417 0.0001 0.0417 0.0001 0.101 0.009 0.0706 0.0015 0.0239 0.0020 0.115 0.001 0.0380 0.0038  ns
K 350 16 690 4 2640 230 1300 96 944 200 1,730 270 1,800 600 1,200 100 ns

La 762 119 0424 0095 261 010 108 0.01 219 0.07 0076 0.007 340 0.78 0.616 0.031 ns
Li 371 0.26 0487 0.046 164 0.07 0.189 0.066 0.703 0.054 0.034 0.007 22 12 0226 0014 ns
Lu 0174 0008 <0.01 - 0072 0.003 0.016 0.016 0052 0.007 <0.01 - 0.082 0.008 0.037 0.001 ns
Mg 1,920 29 1200 170 2400 98 1,380 120 1,340 41 446 19 1150 280 703 24 ns
Mn 452 138 187 4 200 11 21 8 473 26 249 19 371 227 168 3 ns
Mo 0.16 0.01 <0.1 - <0.1 - <0.1 - <0.1 - <0.1 - 025 0.05 <0.1 - ns
Na 3630 62 726 15 1340 160 694 130 790 79 546 90 1,350 380 713 8 ns
Nb  0.337 0.031 0.101 0.016 0.426 0.002 0.171 0.017 0.168 0.002 0.010 0.001 0.398 0.030 0.127 0.003 ns
Ni 527 012 053 009 329 009 092 003 339 014 009 007 386 081 066 004 ns
P 458 10 230 15 395 35 623 11 370 33 473 66 777 20 152 19 ns
Pb 748 016 0.732 0.054 547 052 156 001 102 0.1 0140 0.014 43 18 0.873 0016 ns
Rb 91 12 118 020 509 022 218 0.07 312 029 093 004 49 18 140 024 ns
S 531 54 361 14 541 36 1190 36 537 66 276 53 2,020 120 316 38 ns
Sb <02 - <0.2 - <0.2 - <0.2 - <0.2 - <0.2 - <0.2 - <0.2 -

Sc 539 0.18 0231 0.028 222 0.24 0657 0.080 1.31 0.01 0.095 0.003 238 043 0.83 0.03 ns
Se <05 - <05 - <0.5 - <0.5 - <0.5 - <0.5 - <05 - <05 -

Si 95,8006,300 4,340 290 29,300 2,900 7,840 1,500 15,000 290 919 200 28,80010,600 8,770 680 ns
Sm 235 0.16 0.106 0008 0.80 0.2 0.263 0.042 0710 0.005 0.048 0.017 0.81 0.28 0.321 0.003 ns
Sn  0.407 0.063 0.065 0.009 0.217 0.007 0.071 0.011 0.197 0.001 <0.02 - 0.189 0.022 0.050 0.012 ns
Sr 283 27 174 29 285 07 291 35 257 01 110 09 514 59 132 10 ns
Te <002 - <002 - <002 - <002 - <002 - <002 - <002 - <002 -



Th 291 013 0202 0.001 123 019 0404 0.071 101 0.04 0074 0.069 1.76 0.28 0.600 0.014 ns
Ti 1,042 28 581 34 38 31 130 27 208 8 137 05 416 120 156 21 ns

TI  0.078 0.014 0.0048 0.0014 0.0836 0.0017 0.0524 0.0073 0.0371 0.0007 0.0016 0.0001 0.056 0.012 0.0146 0.0010  ns
U 0.307 0.037 0.028 0.019 0.119 0.001 0.062 0.001 0.129 0.001 0.006 0.001 0.170 0.009 0.028 0.001 ns
\Y 184 30 118 019 821 026 212 012 6.08 017 038 011 826 131 207 0.20 ns
W <01 - <0.1 - <0.1 - <0.1 - <0.1 - <0.1 - <01 - <0.1 -

Yb 1.05 010 <0.1 - 043 008 <0.1 - 026 005 <01 - 049 0.05 017 0.04

Zn 378 38 98 15 240 10 170 37 268 10 92 07 215 77 88 1.3 ns
Zr 2,200 1,100 111 5 587 220 292 23 890 620 434 130 277 220 655 270 ns

2 Non-parametric Kruskal-Wallis test was applied: “-“ = not determined; “ns” = not significant at p
>0.05.



Table S8. Threshold and guideline values (mg kg?) for the dangerous elements in soils.

Legislative Decree 152/2006 and subsequent

amendments and additions Ministry of the Environment, Finland 2007

Sites for Sites for
Agricultural soil public, commercial Threshold Lower Higher
Elements contamination private and - - guideline guideline
a . - and industrial value b b
threshold residential Use value value
green areas
As 30 20 50 5 50 (e) 100 (e)
Be 7 2 10 NG® NG® NG¢
Cd 5 2 15 1 10 (e) 20 (e)
Co 30 20 250 20 100 (e) 250 (e)
Cr 150 150 800 100 200 (e) 300 (e)
Cu 200 120 600 100 150 (e) 200 (e)
Hg 1 1 5 0.5 2 (e) 5 (e)
Ni 120 120 500 50 100 (e) 150 (e)
Pb 100 100 1,000 60 200 (t) 250 (e)
Sh 10 10 30 2 10 () 50 (e)
Se 3 3 15 NG® NG® NG¢
Sn NG® 1 350 NG® NG® NG¢
TI 1 1 10 NG® NG® NG¢
\Y 90 90 250 100 150 (e) 250 (e)
Zn 300 150 1,500 200 250 (e) 400 (e)

& Ministerial Degree 46/2019 Annex 2, Article 3.
® The guideline values have been defined on the basis of either ecological risks (e) or health risks (t).

¢ NG stands for Not Given.



Table S9. Stepwise variables result for C, H, N, O and S contents.

Step  Variables Spa SSsP R Cp? n® AICcS BICY
1 %C 0.0013 2.145046 0.5363 36.03 2 18.9304 19.2481
2 o/C 0.0026 0.954894 0.7750 13.305 3 10.9963 10.4503
3 H/C 0.0705 0.222394 0.8306 9.5466 4 10.819 8.68195
4 %S 0.0824 0.168899 0.8728 7.1734 5 11.5657 6.86793
5 C/N 0.1515 0.098871 0.8975 6.6133 6 14775 6.18313
6 % H 0.1615 0.084221 09186 6.4326 7 19.6664 5.27564
7 % O* 0.2977 0.04372 09295 7.3006 8 28.7885 5.7418
8 % N 0.6006 0.011609 0.9324 9 9 441158 7.84169

Best . . 0.9186 6.4326 7 19.6664 5.27564

4 SP, significant probability. ® SSS, sequential sum of squares. ¢ R?, coefficient of determination. ¢ n,
number of parameters in the model, including the intercept. © AICc, corrected akaike’s information

criterion. 9 BIC, Bayesan information criterion.



Table S10. Stepwise variables result for infrared spectra.

Step Variables Spa SSsP R* Cp? n® AICCc BICY
1 1489 0.0343 1.128127  0.2820 . 2 25.924 26.2418
2 1662.6 0.0061 1.295054  0.6058 3 19.9675 19.4215
3 3194.1 0.0848 0.35835 0.6954 4 20.2061 18.0691
4 2306.9 0.0392 0.404905 0.7966 5 19.0767 14.3789
5 3437.2 0.1722 0.144609  0.8328 6 22.612 14.0201
6 1562.3 0.2312 0.103593  0.8587 7 284914  14.1007
7 3425.6 0.4497 0.041363  0.8690 8 38.7044  15.6577
8 1566.2 0.6589 0.01543 0.8729 9 542262 17.9521
9 1577.8 0.7830 0.006938 0.8746 .10 78.0064 20.5049

10 1558.5 0.9087 0.001457  0.8750 .11 117.96 23.2309
11 3190.3 0.9751 0.000138  0.8750 .12 197955  25.9991
12 2823.8 0.9889 3.768e-5 0.8750 .13 437.954  28.7705
13 2962.7 0.9998 1.975e-8 0.8750 .14 . 31.5431
14 1681.9 1.0000 7.16e-13 0.8750 . 15 . 34.3157

Best . . 0.8328 . 6 22.612 14.0201

2 SP, significant probability. ® SSS, sequential sum of squares. ¢ R?, coefficient of determination. © n,
number of parameters in the model, including the intercept. © AICc, corrected akaike’s information

criterion. 9 BIC, Bayesan information criterion.



Table S11. Stepwise variables result for multi-elemental analysis.

Step Variables Spa SSsP R* Cp? n® AICCc BICY
1 S 0.0000 4511415  0.5827 . 2 247614  28.1745
2 Ca 0.0000 1574923  0.7862 3 6.68807 10.8856
3 Hg 0.0004 0.630972  0.8677 4 53253 -0.5553
4 Mo 0.0044 0.279373  0.9037 5 -12.094 -6.9905
5 P 0.0117 0.17017 0.9257 6 -16.76 -11.592
6 Zr 0.0005 0.231136  0.9556 7 -29.019 -24.093
7 As 0.0376 0.060089  0.9633 8  -30.946 -26.611
8 Hf 0.0337 0.053686  0.9703 9 -33.016 -29.676
9 Be 0.3423 0.009902 0.9715 .10 -29.485 -27.606

10 La 0.0263 0.049239  0.9779 .11 -31.889 -32.015
11 U 0.0185 0.044304  0.9836 .12 -35.105 -37.875
12 Al 0.2379 0.009693  0.9849 . 13 -30.734 -36.908
13 Ce 0.2219 0.01011 0.9862 .14 -25.785 -36.275
14 Ba 0.2950 0.0073 0.9871 . 15  -19.12 -35.033
15 Mn 0.1989 0.010707  0.9885 .16 -12.425 -35.124
16 Ni 0.1763 0.011251  0.9900 .17 -4.6952 -35.883
17 Sm 0.0698 0.017931  0.9923 . 18 1.25832  -40.587
18 Th 0.2502 0.006479  0.9931 .19 14.6082 -40.712
19 Pb 0.3299 0.004597  0.9937 . 20 324764  -40.076
20 Cr 0.3337 0.004551  0.9943 . 21 552654 -39.687
21 Si 0.2711 0.005843  0.9951 . 22 84.074 -40.659
22 Lu 0.1923 0.007737  0.9961 .23 121.357 -44.227
23 Ti 0.3297 0.004137  0.9966 .24 178.843 -45.307
24 Sn 0.2742 0.00513 0.9973 .25 265.143 -48.574
25 Cu 0.2570 0.005242  0.9979 . 26 411.366 -53.917
26 Rb 0.3660 0.003299 0.9984 .27 714.216 -57.633
27 Ga 0.1975 0.006051  0.9991 . 28 1624.2 -74.218
28 Zn 0.3886 0.002493  0.9995 .29 . -85.296
29 Bi 0.4865 0.002176  0.9997 .30 . -104.69

Best . . 0.9997 .30 . -104.69

2 SP, significant probability. ® SSS, sequential sum of squares. ¢ R?, coefficient of determination. © n,
number of parameters in the model, including the intercept. © AICc, corrected akaike’s information

criterion. 9 BIC, Bayesan information criterion.
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