Table S1. Grain size data of analyzed sediments into individual sampling horizons A, B and C.

Horizon A (Active Layer; 0-5 cm)
N Mean Median Minimum Maximum SD! C(CV?

Mean grain size 45 6.85 6.83 6.57 7.24 0.15 2.26

Sorting 45 1.53 1.53 1.42 1.77 0.07 4.30
Skewness (o] 45 -021 -0.22 -0.28 -0.11 0.03 -15.04

Kurtosis 45 1.03 1.04 0.89 1.11 0.04 3.77
Sand 45 613 6.17 2.64 8.79 136 2222

Silt 45  70.63 70.99 63.33 75.54 2.78 3.94

Clay 45 2324 22.92 16.44 33.29 353 1521
Medium sand 45 0.0 0.09 0.01 0.29 0.07  68.15
Fine sand 45 1.42 1.31 0.002 3.00 0.52 36.52
Very finesand [%] 45 4.64 4.60 2.64 6.66 091 1953
Very coarse silt 45 7.59 7.49 5.66 9.79 094 1243
Coarse silt 45 13.00 12.86 10.07 16.88 143 1098

Medium silt 45 22.66 22.64 17.11 26.59 1.96 8.64

Fine silt 45 27.37 27.51 24.48 29.19 1.19 4.36
Clay 45 2324 22.92 16.44 33.29 3,53 15.21

Horizon B (9-17 ¢cm)
N Mean Median Minimum Maximum SD! C(CV?

Mean grain size 45  6.78 6.74 5.86 8.08 0.40  5.96

Sorting 45 1.57 1.59 1.22 1.82 0.15 9.51
Skewness (o] 45 -0.15 -0.16 -0.25 0.05 0.08 -53.45
Kurtosis 45 091 091 0.76 1.19 0.09 1027
Sand 45 6.10 591 0.21 17.50 344 5633

Silt 45 6940 69.44 47.14 78.09 5.24 7.55

Clay 45 2450 22.37 13.74 52.65 717  29.29
Medium sand 45  0.07 0.06 0.003 0.22 0.06 7233
Fine sand 45 1.10 1.02 0.06 3.38 0.67  60.79
Very finesand [%] 45 5.02 4.72 0.21 14.06 2.79 55.52
Very coarse silt 45 10.02 943 0.89 18.96 4.10 4093
Coarse silt 45 1442 14.85 3.84 19.67 297  20.59
Medium silt 45 20.16 19.45 13.40 27.89 3.10 1538
Fine silt 45 2481 25.45 16.88 30.25 3.30 13.29
Clay 45 2450 22.37 13.74 52.65 717  29.29

Horizon C (25-32 ¢m)
N Mean Median Minimum Maximum SD?! CV?2

Mean grain size 45 6.83 6.83 5.89 7.92 041  5.95
Sorting 45 149 1.49 1.06 1.77 0.17 11.05
Skewness (o] 45 -0.13 -0.14 -0.23 0.10 0.07 -54.21
Kurtosis 45 093 0.97 0.78 1.11 0.10 1048
Sand 45 520 4.79 0.01 14.90 3.02 58.10

Silt 45 70.75 71.30 52.34 77.74 491 693

Clay 45 24.05 23.03 14.01 47.65 6.71  27.88
Medium sand 45  0.05 0.04 0.000 0.29 0.06 114.32
Fine sand 45  0.87 0.86 0.000 2.88 0.55 63.28
Very finesand  [%] 45 4.28 3.97 0.01 11.90 259 6052
Very coarse silt 45 929 8.09 0.63 20.44 4.65 50.05
Coarse silt 45  14.39 14.56 3.20 22.15 3.66 2543
Medium silt 45 21.22 21.19 15.13 28.06 295 1391
Fine silt 45 25.86 26.65 15.87 33.37 391 1514
Clay 45  24.05 23.03 14.01 47.65 6.71 27.88

SD '—standard deviation (+/- 1¢); CV 2—coefficient of variance (in %).



Table S2. Geochemical data of sampling horizons A, B and C.

Horizon A (Active Layer; 0-5 cm]

N  Method Mean Median Minimum Maximum SD1 Cv:2
Fe 10 AAS 401 378 3.44 5.45 064 1603
Mn 10 AAS 0.50 0.46 0.38 0.80 013 2526
Si 3 XRF 2502 2511 2340 2655 129 515
Al 3 XRF 530 5.46 496 5.47 024 450
Na 3 XRF 1.95 2.00 1.81 2.05 010 529
Mg 3 XRF %] 143 146 133 1.49 007 487
K 3 XRF 275 281 2.63 281 008  3.09
Ca 3 XRF 135 116 1.16 1.72 026  19.60
Ti 3 XRF 0.54 0.54 0.52 0.55 001 232
P 10  FIA 0.08 0.08 0.05 0.10 001 1922
al 3 XRF 6.44 6.56 6.03 6.74 030 468
Cu 45 ICP-MS 36356  360.65 22575 45531 3800 1045
Ni 45 ICP-MS 17120 16554 64.89 348.35 3622 2115
Co 45 ICP-MS 6256 6253 3058 78.24 751 12.00
Zn 45 ICP-MS 12652 12611 100.63 154.33 1115 881
Pb 45 ICP-MS 2073 20.62 16.52 2536 190 917
As 45 ICP-MS 6.22 620 333 8.14 087 1392
Mo 45 ICP-MS 6.93 6.68 2.03 17.27 200 2888
Ag 45 ICP-MS 0.41 0.42 0.12 0.90 017 4098
cd 45 ICP-MS 0.22 022 0.08 0.40 004 2001
Sn 45 ICP-MS 2.72 276 1.94 3.06 026 959
Sb 45 ICP-MS 212 213 1.40 2.89 021 978
Tl 45 ICP-MS 1.19 116 0.63 207 021  17.63
Cr 45 ICP-MS 6219 4954 39.83 627.10 8633  138.82
Sr 45 ICP-MS 35286 347.09 289.10 441.03 2845  8.06
Rb 45 ICP-MS 80.02  79.71 69.51 101.96 527 658
Ba 45 ICP-MS 912823 9099.33 612020  11729.95 113555 1244
Sc 45 ICP-MS 2151 22.00 16.20 2556 228 10.60
Y 45 ICP-MS 5458  53.46 39.82 69.09 658  12.06
La 45 1cp-ms PP gi08 3401 2722 43.83 421 1202
Ce 45 ICP-MS 6277 6187 53.65 76.16 608  9.68
Pr 45 ICP-MS 1047 1033 8.02 13.56 126 1208
Nd 45 ICP-MS 4477 4386 34.07 58.78 532 11.88
Sm 45 ICP-MS 1101 1073 8.26 14.11 118 1067
Eu 45 ICP-MS 2.83 274 2.19 3.59 029 1031
Gd 45 ICP-MS 1080 1052 7.68 14.56 128 11.89
Tb 45 ICP-MS 1.68 1.61 121 2.4 020  11.65
Dy 45 ICP-MS 9.96 9.62 7.22 13.03 114 1149
Ho 45 ICP-MS 1.95 1.89 141 2.56 022 1140
Er 45 ICP-MS 5.46 536 3.98 7.05 061 1113
Tm 45 ICP-MS 0.78 076 0.57 1.01 009 1132
Yb 45 ICP-MS 5.13 5.03 3.74 6.71 059 1153
Lu 45 ICP-MS 0.79 0.75 0.58 1.03 009 1158
YLREE 45 ICP-MS 17762 17607 141.08 22458 1962 7854
YMREE 45 ICP-MS 3268  31.64 23.68 43.03 375  67.86
YHREE 45 ICP-MS 8033  78.64 5852 10271 952 9216
YREE 45 ICP-MS 27946 27355 216.51 34428 2888 1033
Cean 45 ICP-MS 071 071 0.61 0.78 004 516
Etan 45 ICP-MS 122 123 1.07 1.29 005 410
Yo/Hosu 45 ICP-MS . 1.02 1.02 0.95 1.10 003 294
LREE/HREE 45 ICP-MS 0.62 0.62 0.56 0.67 003 489
Th 45 ICP-MS 8.83 877 7.09 10.94 088  10.00
U 45 1cp-ms PP gy 143 118 1.80 015 1059
C 10  CNS 0.66 0.61 0.54 1.01 013 2049
N 10 CNS [%] 0.12 0.12 0.11 0.13 001 438
s 10 CNS 051 0.50 0.43 0.63 006  11.85
Horizon B (10-15 cm]
N Method Mean Median Minimum Maximum SDt Ccv2
Fe 10 AAS 418 374 322 8.00 124 2977
Mn 10 AAS ] 035 0.20 0.08 2.00 051  145.09
Si 3 XRF 2621 2627 2263 29.73 290  11.06

Al 3 XRF 5.38 5.34 4.84 5.96 0.46 8.52



Na 3 XRF 2.14 217 1.66 2.59 038  17.77
Mg 3 XRF 1.62 148 1.35 2.03 029 1819
K 3 XRF 295 296 2,68 322 022 747
Ca 3 XRF 117 115 0.94 1.43 020 1711
Ti 3 XRF 0.50 0.49 0.44 0.58 006 1151
P 10 FIA 0.64 0.60 0.14 1.29 031 4857
cl 3  XRF 621 619 530 7.15 076 1216
Cu 45 ICP-MS 333.64 29066 207.17 104752 17027  51.03
Ni 45 ICP-MS 12730  99.15 64.82 485.44 93.01  73.07
Co 45 ICP-MS 5392 47.45 24.96 165.43 2991 5547
Zn 45 ICP-MS 12446 12249 98.75 198.53 1875  15.06
Pb 45 ICP-MS 2108 1921 12.74 52.28 719 34.09
As 45 ICP-MS 5.03 435 3.26 8.05 140  27.83
Mo 45 ICP-MS 537 3.92 1.38 31.52 520  96.82
Ag 45 ICP-MS 0.44 047 0.07 0.73 016 3594
cd 45 ICP-MS 0.14 0.12 0.06 037 007 4811
Sn 45 ICP-MS 2.82 2.86 1.79 339 030 1078
Sb 45 ICP-MS 1.92 175 1.36 428 065 3377
Tl 45 ICP-MS 0.86 0.83 0.63 1.42 018 2053
Cr 45 ICP-MS 4991 5034 10.48 7879 11.04 2211
Sr 45 ICP-MS 35318 324.12 238.90 929.89 13371  37.86
Rb 45 ICP-MS 8241 8095 68.63 97.41 713 865
Ba 45 ICP-MS 8907.86 807490 519658 2404528 325638  36.56
Sc 45 ICP-MS 2177 2142 17.96 29.68 245 1127
Y 45 ICP-MS 5633  48.85 36.41 144.91 2162 3837
La 45 1cp-ms PP ses 30n 23.96 7536 1030 2837
Ce 45 ICP-MS 6294 6055 47.63 79.18 842 1338
Pr 45 ICP-MS 10.75 9.98 727 2292 306 2849
Nd 45 ICP-MS 4611 42.05 3077 103.94 1412 3062
Sm 45 ICP-MS 1134 1012 7.68 2653 359 3165
Eu 45 ICP-MS 2.89 2.56 1.84 6.85 095  32.84
Gd 45 ICP-MS 11.08 9.72 731 27.81 393 3551
Tb 45 ICP-MS 1.72 152 1.16 422 059 3410
Dy 45 ICP-MS 10.21 8.93 6.90 2513 354 3464
Ho 45 ICP-MS 2.00 1.76 137 492 070 3502
Er 45 ICP-MS 5.59 484 3.79 13.66 192 3443
Tm 45 ICP-MS 0.79 0.69 0.53 191 027 3379
Yb 45 ICP-MS 5.19 459 355 12.40 172 3317
Lu 45 ICP-MS 0.79 0.70 0.54 1.86 026 3301
YLREE 45 ICP-MS 18141 17118 126.47 342.59 4438 200.86
YMREE 45 ICP-MS 3348 2941 2238 82.59 11.63  206.54
YHREE 45 ICP-MS 8263  71.89 5427 209.01 3062 276.54
YREE 45 ICP-MS 28582 265.44 199.99 577.36 7270 2543
Cean 45 ICP-MS 071 0.75 036 0.81 010 1439
Euan 45 1ICP-MS 121 122 1.08 1.30 005 422
Ysn/Hosy 45 ICP-MS i 1.03 1.02 0.96 111 004 373
LREE/HREE 45 ICP-MS 0.63 0.63 0.53 0.68 003 531
Th 45 ICP-MS 9.18 8.83 7.19 11.79 121 1314
u 45 1cp-ms  PPM g 138 1.06 1.85 020 1379
C 10 CNS 048 0.42 030 0.72 015 3107
N 10 CNS [%] 0.09 0.10 0.07 0.11 001 1326
s 10 CNS 0.50 0.49 037 0.70 010  19.02
Horizon C (25-30> cm]
N Method Mean Median Minimum Maximum SDt Ccv2
Fe 10 AAS 402 3.80 3.09 5.86 076 1887
Mn 10 AAS 0.30 0.09 0.03 2.48 066 21897
Si 4  XRF 2103 2097 19.01 23.17 158 752
Al 4  XRF 491 511 4.00 5.42 057  11.62
Na 4  XRF 1.95 2.07 1.43 223 031 1574
Mg 4  XRF %] 141 139 1.24 1.62 013 948
K 4  XRF 1.88 1.90 171 2,02 014 733
Ca 4  XRF 157 0.85 0.58 3.99 140 89.40
Ti 4  XRF 0.34 033 030 038 003 883
P 10  FIA 0.82 0.66 0.55 1.52 031 3791
al 4  XRF 3.92 3.81 3.05 5.01 085 2165




Cu 38 ICP-MS 301.08  243.09 197.13 117299 16682 5541
Ni 38 ICP-MS 7989  61.92 48.99 46658 6809 8523
Co 38 ICP-MS 4363 2859 17.01 276.79 4494 103.00
Zn 38 ICP-MS 11573 107.68 9275 169.71 2016 1742
Pb 38 ICP-MS 2094  20.60 13.50 3157 484 2312
As 38 ICP-MS 461 415 215 7.78 156 3376
Mo 38 ICP-MS 3.10 134 0.77 5293 839 27051
Ag 38 ICP-MS 0.48 0.49 0.13 132 024 4963
cd 38 ICP-MS 0.08 0.07 0.05 0.40 006  70.14
Sn 38 ICP-MS 283 286 2.00 353 032 1146
Sb 38 ICP-MS 1.61 142 1.10 472 061  37.90
Tl 38 ICP-MS 0.67 0.64 0.54 0.88 009 1355
Cr 38 ICP-MS 5216 4831 15.98 152.12 1909  36.60
Sr 38 ICP-MS 34797 33549 24205 707.03 86.64 2490
Rb 38 ICP-MS 8308  80.96 69.55 104.77 856 1030
Ba 38 ICP-MS 821689 757552 616939 1364521 185172 2254
Sc 38 ICP-MS 2144 2029 17.43 30.59 305 1424

Y 38 ICP-MS 5609  50.48 36.74 126.64 1895  33.79
La 33 1cp-ms  PPM 000 3315 2472 71.68 1034 2794
Ce 38 ICP-MS 6574 6152 47.78 90.01 1146 17.44
Pr 38 ICP-MS 11.04 9.57 7.37 2326 339 3067
Nd 38 ICP-MS 4726 4096 3132 105.28 1537 3251
Sm 38 ICP-MS 1156  10.08 8.06 25.63 365 3161
Eu 38 ICP-MS 294 258 203 6.58 096 3277
Gd 38 ICP-MS 11.28 9.66 7.75 26.61 388 3439
Tb 38  ICP-MS 1.75 151 1.19 3.96 059 3351
Dy 38 ICP-MS 10.31 9.01 7.17 2334 343 3328
Ho 38 ICP-MS 201 178 1.40 457 067 3325
Er 38 ICP-MS 5.62 496 3.86 12.40 183 3265
Tm 38 ICP-MS 0.80 071 0.55 173 026 3231
Yb 38 ICP-MS 523 461 3.61 11.08 168 3205
Lu 38 ICP-MS 0.80 0.70 0.54 1.67 026 3203
YLREE 38 ICP-MS 186.81  162.69 129.02 349.05 4905  207.32
YMREE 38 ICP-MS 3391 2878 2340 77.45 1136  199.85
YHREE 38 ICP-MS 8261 7181 55.07 185.38 2766  262.88
YREE 38 ICP-MS 29086  259.75 203.77 544.07 7650 2630
Cean 38 ICP-MS 0.72 0.74 037 0.80 008 1125
Euan 38 ICP-MS 121 121 1.10 1.29 004 347
Ys/Hosw 38 ICP-MS 1.02 1.03 0.94 1.09 004 345
LREE/HREE 38 ICP-MS 0.64 0.64 0.56 0.69 003 456
Th 38 ICP-MS 9.17 8.96 7.04 12.29 137 1493
U 33 1cp-ms PP g 136 1.10 1.93 022 1553

C 10 CNS 0.65 042 021 212 056 8581

N 10 CNS [%] 0.09 0.09 0.05 0.12 002 2170

s 10 CNS 0.47 0.46 033 0.57 006 1332

SD1

—standard deviation (+/- 10); CV 2—coefficient of variance (in %).



Table S3. The SEM-EDX geochemical data of selected mineral components.

Sedimentary Samples Feldspar Apatite Barite Micronodules
(N=4) (N=4) (N=6) (N=2) (N=16)
Mean Minimum Maximum Std.dev. Mean Minimum Maximum Std.dev. Mean Minimum Maximum Std.dev. Mean Mean Minimum Maximum Std. dev.

Fe 4.7 44 49 0.2 2.5 2.5 2.5 - 0.5 0.3 0.8 0.3 0.5 13.5 7.5 194 6.0
Mn 0.3 0.1 0.3 0.1 0.2 0.2 0.2 - 0.4 0.4 0.4 - - 50.8 25.9 82.8 14.2
Ti 0.35 0.3 0.4 0.05 0.3 0.3 0.3 - 0.4 0.3 0.5 0.1 - 0.4 0.0 1.0 0.3
Cr 0.8 0.8 0.8 - 0.2 0.2 0.2 - 1.6 1.6 1.6 - - - - - -
Ni - - - - - - - - - - - - - 1.2 0.2 24 0.8
Cu - - - - 0.3 0.3 0.3 - 3.0 0.2 5.0 1.8 - 1.8 0.5 33 1.0
Zn - - - - - - - - 1.0 0.8 1.2 0.2 - 0.9 0.1 1.6 0.7
Mo - - - - - - - - - - - - - 0.2 0.1 0.5 0.2
Sc - - - - - - - - - - - - - 0.1 0.1 0.1 -
Si 20.6 19.6 21.3 0.6 19.6 17.5 21.6 2.1 2.0 0.2 49 1.8 1.3 5.5 1.8 11.8 2.3
Al [%] 8.7 8.0 9.0 0.4 9.7 7.3 12.0 24 4.9 0.5 8.7 2.8 - 3.3 0.6 6.1 1.6
Na 3.2 3.0 34 0.2 3.0 0.5 5.4 2.5 1.4 0.9 2.1 0.5 - 0.9 0.3 2.1 0.5
Mg 2.4 2.2 2.5 0.1 1.3 1.3 1.3 - 0.4 0.2 0.7 0.2 - 1.5 0.5 2.6 0.8
Ca 04 0.4 0.4 - 6.7 3.8 9.5 2.9 22.0 15.5 29.3 4.8 0.1 1.7 0.3 4.7 1.5
K 1.9 1.8 2.0 0.1 0.6 0.6 0.6 - 0.25 0.2 0.3 0.05 0.1 1.0 04 2.2 0.5
Sr - - - - - - - - - - - - 15 - - - -
Ba 0.65 0.6 0.7 0.05 - - - - - - - - 46.5 1.1 0.5 2.7 0.6
P - - - - 1.5 1.5 1.5 - 10.8 9.0 13.9 1.8 - 0.1 0.1 0.2 0.1

S - - - - 0.1 0.1 0.1 - 0.5 0.4 0.6 0.1 12.9 0.2 0.0 0.4 0.1
cl 1.75 1.5 2.0 0.25 0.1 0.1 0.1 - 2.1 0.3 3.1 0.9 - 0.2 0.0 1.2 0.3
F - - - - - - - - 2.3 1.5 3.2 0.8 - 1.3 1.1 14 0.2

®) 52.6 51.2 56.2 2.1 54.3 54.2 54.4 0.1 46.5 39.4 50.9 4.2 34.5 26.4 4.3 514 13.2
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Horizon B (9-17 cm)
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Horizon C (25-32 cm)
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Figure S1. Correlation matrix of sediment horizons A, B and C.
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Figure S2. Simplified maps of selected lithological parameters of individual horizons A, B and C. Trend maps indicate the mean directions of minimal and maximal spatial variability.

Kriging maps indicate detrended data of selected variables. Red points indicate anomalous values removed during mapping.



