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Table S1. Major and trace element concentrations. Mn concentrations reported in wt% were
determined by XRF, whereas Mn concentrations reported in ppm were determined by ICP-MS.

- Hetigh FeT Mn Mn Sr Mn/S Mg Ca Mg/C TOC Al Ti
(m) (wt). % (wt). % (p[))m (p[))m r (wt). % (wt). % a (w;. % (w;. % (ppm)
181X-82 1540  0.07 225 486 046 1287 2116 061 293 012 46.06
18IX-83 1539 0.04 208 214 097 1149 189 061 003 002 736
18IX-84 1536 0.06 25 254 098 1286 211 061 006 004 1606
B 3 oo 181 137 131 1318 2157 061 004 002 510
B 10 oo 10 239 042 1296 2145 060 004 008 3188
PO 1ss 003 121 14 08 1327 2177 061 006 003 1118
B 1505 oo 85 15 057 1021 1685 061 004 002 7.2
12}9{- 1500 0.02 8§ 133 060 1216 199 061 004 003 1136
X s 00 92 99 093 1301 2143 061 007 026 1464
B 0 o 9 10 090 1312 2168 060 004 007 2422
X s om 89 116 077 1314 2191 060 004 004 1169
12)5( 1480 0.03 75 81 092 1317 2176 061 004 004 1541
B s oo 68 135 050 1308 2186 060 006 007 1821
B 40 oo 67 113 059 1315 2192 060 007 003  9.65
12}24 1450 <0.01 67 6404 001 101 3796 003 005 003 1334
B a0 00 75 614 012 578 3163 018 003 007 3282
X 130 00 69 2341 003 136 3677 004 002 012 5143
1?{)9(' 1375 <0.01 54 1052 005 184 3727 005 010 004  13.52
B 0 om 713005 002 313 3491 009 010 012 5545
133{)7( 1320 0.2 52 4294 001 228 3584 006 009 011 5277
“ffg‘ 1315 001 106 2565 004 092 3818  0.02 003 009  37.30
B B oo 171 2985 006 172 3582 005 020 012 5233
BEC 1306 031 639 883 072 947 1881 050 019 080  365.13
B 1o o 419 2719 015 394 3155 013 008 022 7991
B s oz 501 1731 029 496 2273 022 014 046 20419
B s o 352 3649 010 164 3512 005 013 028 13975
1?%(- 1240 0.29 488 1714 028 631 2329 027 066 085  413.66
135 030 656 1543 043 789 202 039 018 070 35429
BIX- 1230 008 31 3918 008 209 3411 006 007 021  87.10
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6 Table S2. Iron-speciation data.

7
Height
Name (m) Fecarh (Wt. %) Feox (Wt.%) Femag (Wt.%) Fepy (Wt.%) Fenr (wt.%) Fenr/Fer Fepy/Fenr
19JX-22 575 0.64 0.10 0.01 0.00 0.75 0.86 0.00
19JX-14 543 0.17 0.27 0.01 0.00 0.44 0.90 0.00
19JX-13 541 0.62 0.03 0.00 0.00 0.65 0.84 0.00
19JX-12 539 0.60 0.14 0.03 0.00 0.77 0.95 0.00
19JX-10 536 0.36 0.05 0.03 0.00 0.44 0.81 0.00
19JX-09 533 0.46 0.10 0.02 0.00 0.59 1.03 0.00
19JX-06 525 0.41 0.02 0.03 0.00 0.47 0.93 0.00
19JX-05 523 0.39 0.06 0.03 0.00 0.48 0.81 0.00
19JX-04 522 0.04 0.40 0.09 0.00 0.54 0.68 0.00
19JX-25 351 0.42 0.56 0.03 0.00 1.01 0.76 0.00
19JX-26 350 0.78 0.15 0.01 0.01 0.93 0.94 0.01
19JX-27 349 0.75 0.17 0.01 0.01 0.93 0.93 0.01
19JX-28 348 1.07 0.19 0.01 0.00 1.27 1.06 0.00
19J7X-29 346 0.44 0.13 0.00 0.00 0.58 0.97 0.00
19J7X-30 345 0.94 0.15 0.00 0.00 1.09 1.04 0.00
19JX-31 344 1.05 0.15 0.01 0.00 1.20 1.03 0.00
8
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Table S3. Isotopic compositions (Mo, Ccarb and Ocarb) and Mo concentrations. Mo data in bold
were obtained by the double-spike method during isotopic analysis, while other Mo data were

obtained by whole-rock trace element analysis.

. Mo 898M0 613Ccarh 6180carh

Name Height(m) (ppm) (%) 2se (%0) (%)
18JX-82 1540 0.68 047 003 -1.27 -5.86
18JX-83 1539 0.99 210  0.02 -0.57 -5.96
18JX-84 1536 2.17 251 004 -0.58 -6.10
18JX-133 1523 0.05
18JX-132 1520 0.03 141  0.07 -0.12 -6.15
18JX-131 1508 0.01 1.22 025 -0.31 -6.27
18JX-130 1505 0.06
18JX-129 1500 0.05
18JX-128 1493 0.04
18JX-127 1490 0.02 1.06 007 -0.35 -7.23
18JX-126 1481 0.34
18JX-125 1480 0.03
18JX-124 1475 0.04
18JX-123 1470 0.03
18JX-122 1450 0.03
18JX-121 1400 0.06
18JX-120 1390 0.03 085 006 -093 -7.47
18JX-119 1375 0.03
18JX-118 1370 0.05
18JX-117 1320 0.04 096 0.04 -0.65 -6.86
18JX-116 1315 0.02 096 0.13 -0.73 -6.51
18JX-115 1314 0.08 1.53 005 -048 -5.38
18JX-114 1306 0.68 055 0.04 -0.10 -3.47
18JX-113 1300 0.09 1.38 0.07 -0.36 -4.48
18JX-112 1285 0.23 0.71 005 -0.67 -4.44
18JX-111 1265 0.43 095 0.03 -0.67 -6.11
18JX-110 1240 0.57 0.61 005 -0.56 -4.14
18JX-109 1235 0.40 0.79 0.15 0.00 -3.32
18JX-108 1230 0.05 076 005 -0.70 -4.93
18JX-107 1220 0.13 057 005 -0.35 -4.47
18JX-106 1212 0.35 0.65 0.05 -0.60 -4.99
19JX-23 580 0.12 0.11 004 -194 -6.53
19JX-22 575 0.17 0.15 0.04 -0.89 -5.06
19JX-21 570 0.24 -0.18 0.02  -1.65 -7.37
19JX-19 565 0.02 054 006 -141 -7.09
19JX-18 560 0.03 -0.70  0.04 -1.50 -6.93
19IX-17 555 0.04
19JX-16 550 0.04
19JX-15 545 0.04 0.00 005 -1.35 -6.75
19JX-14 543 0.04
19JX-13 541 0.08 058 0.04 -0.90 -5.66
19JX-12 539 0.05 -1.39  0.05 -0.94 -5.60
19JX-11 537 0.03
19JX-10 536 0.06 -0.29 0.04 -0.89 -5.36
19JX-09 533 0.06 047 003 -091 -5.71
19JX-08 531 0.05 0.06 0.10 -0.96 -6.04
19JX-07 527 0.06 039 0.04 -0.80 -5.80
19JX-06 525 0.02 220  0.12 -0.67 -5.83
19JX-05 523 0.05 -0.41 0.06 -0.60 -5.45
19I7X-04 522 0.04 -1.67 0.05 -0.66 -5.57
19JX-03 520 0.28
19JX-02 517 0.03 -4.00 0.18 -0.70 -5.55
19JX-01 515 0.02 -1.61 0.17 -0.84 -5.86
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