Supplementary materials

Table S1 Mineral composition of samples.

Depth Relative percent (wt. %)

(m) Quartz  K-feldspar Plagloclase  Calcite  Dolomite  Pyrite Gypsum Clay
4225.56 94 0 4.9 6.4 64.5 7 0.5 7.3
4226.01 45.6 4.4 15.3 1.1 0 0 29.3 4.3
4226.15 8.6 0 6 5.4 62.3 7.7 1.9 8.1
4226.40 10.1 0.5 4.8 5.7 61.8 8.4 1.2 7.5
4226.59 9.1 0.4 5.6 13.6 57.9 4.4 11 7.9
4227.00 9.9 0.6 8.8 10 57.8 0 0.9 8.1
4227.37 314 1.3 111 3.8 0 4.3 0 48.1
4227.60 23 0.8 8.5 14.2 0 6.2 0 32.6
4227.84 22.5 0 8.9 134 21.7 4.7 4.7 24.1
4228.00 5.4 0.3 3.7 275 48.8 4.2 0 7
4228.36 225 0 11.3 26 0 5 2.9 317
4228.59 17.5 1.1 8.6 29.7 0 3.9 0 29.6
4228.79 15.3 0 10.8 35.8 15.5 2.4 0.8 19.4
4229.17 13.7 1 6.3 16.8 38.7 3.6 0.7 19.2
4229.34 12.3 0.5 5.9 12.2 50.2 4 0.7 14.2
4229.54 14.7 0.6 6.6 23.2 25.7 3.3 0.6 25.3
4229.77 20.1 0.7 8.9 18.8 17.6 5.6 0.8 27.5
4230.04 28.6 3.4 12.1 17.8 26.9 13 0.7 9.2
4230.20 0 0 0 15.9 47.2 0 0 36.9
4230.30 11.7 0.2 5.6 11.8 50.4 4.4 0.6 14.8
4230.39 42.4 6.1 11.8 10.1 0 0 25.6 4

4230.59 22.3 0.5 6.6 19.1 0 4.1 4.3 43.1




Table S2 C and O isotopes of the studied samples.

Depth 3Cearb 3'80carb

(m) (%o VPDB) (%o VPDB)
4225.95 -1.08 -5.63
4226.35 -0.96 -2.12
4226.55 -0.97 -2.62
4226.65 -0.98 -2.13
4226.75 -0.99 -2.12
4226.85 -0.82 -1.78
4226.95 -1.09 -2.48
4227.05 -1.54 -6.64
4227.35 -1.45 -7.57
4227.55 -1.61 -7.63

4228 -1.64 -6.02
4228.15 -1.16 -2.40
4228.3 -1.70 -7.97
4228.55 -1.66 -6.79
4228.8 -0.97 -4.60

4229 -0.69 -3.40
4229.15 -0.85 -4.02
4229.7 -1.43 -6.21
4229.9 -1.19 -5.04
4230.05 -1.22 -5.61
4230.25 -1.10 -6.82

4230.39 -1.29 -7.86




Table S3 Measured major, trace and rare earth element concentrations of the samples.

Depth (m)

Element
422595 4226.35 4226.55 4226.65 4226.75 4226.85 4226.95 4227.05 4227.35 4227.55 4228 4228.15 4228.3 4228.55 4228.8 4229 4229.15 4229.7 4229.9 4230.05 4230.15 4230.25 4230.39

SiO; 58.09 21.80 27.53 20.17 2210 19.84 2050 5411 57.04 5517 36.66 13.91 51.83 42.48 25.65 20.63 30.48 44.92 20.70 48.87 49.00 58.10 60.11

TiO, 040 025 031 022 023 019 017 061 065 062 038 013 060 051 025 020 034 054 023 038 035 028 026

AlOs 869 520 679 491 520 4.63 457 1392 1589 1598 896 285 1537 1241 641 451 812 13.09 481 826 771 706 6.25

TFe203 236 222 268 225 228 199 18 485 469 609 284 158 553 440 273 220 323 447 218 270 255 188 150

MnO 004 006 006 006 006 006 0.06 008 0.06 008 007 006 007 008 007 006 0.07 008 007 006 005 003 0.03

MgO 229 1150 9.86 11.87 1141 1183 1044 275 262 273 249 1104 279 254 726 959 723 345 524 358 289 147 082

CaO 954 2362 2037 2379 2332 2476 2569 7.18 465 439 2211 29.14 752 15.88 24.75 2577 20.63 12.85 31.77 1528 1536 1210 12.11

NaO 186 132 171 148 154 143 180 225 213 194 220 097 193 203 165 134 167 180 119 167 161 150 147

KO 176 105 136 09 101 087 077 319 389 398 168 053 363 246 118 080 165 296 085 1838 173 157 130

pP.0s 010 008 009 008 008 008 007 012 012 012 010 0.07 012 012 009 008 010 012 008 009 008 0.07 0.06

Sc 216 165 275 168 177 177 162 233 142 143 314 125 190 262 310 150 306 257 220 244 222 135 0.90

Ti 197 425 565 500 453 518 534 170 116 231 516 611 191 370 520 504 449 289 7.09 393 412 183 1.68

\Y 182 355 422 498 500 554 452 170 093 158 216 459 170 182 504 418 526 227 430 303 435 120 0.89

Cr 183 301 339 304 318 360 284 15 095 151 199 325 168 188 344 266 417 231 337 244 357 121 0.99
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The values of major elements and trace elements are in wt. % and ppm, respectively.



