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Analytical methods

Two hundred and thirty seven samples were collected from the Wa’ergang, Dubian B,
and Duibian A sections in this study. Fresh chips of carbonate rocks were sampled,
avoiding fractures and recrystallized portions, and ground to a fine powder (<200
mesh). The powders were then split and prepared for carbonate and organic isotope
analysis in the Biogeochemical Lab at the University of Science and Technology of
China, Hefei, China.  All isotope values are expressed in per mil (%o) notation
relative to the Vienna Pee Dee Belemnite standard (VPDB), and are presented Tables

DR1-DR3.

For 5‘3ccarb and 6‘80C3rb analyses, approximately 150 pg of this carbonate powder was
reacted at 70°C with 102-105% anhydrous phosphoric acid in a Kiel IV carbonate
device to generate CO, gas. After cryogenic cleaning, the extracted CO, gas was
isotopically analyzed on a ThermoFinnigan MAT 253 Mass Spectrometer. Precision
and calibration of the data were monitored through routine analysis of an in-house
carbonate standard (GBW04416) for every nine samples. Precision was better than

0.05%o for 8'>C and 0.06%o for 5'°0.



For 5"°C, and total organic carbon content, samples were decalcified with 6N HCI
for 24 hours, buffered back to a neutral pH, filtered, and dried at 75°C.

Homogenized carbonate-free residues were weighted into tin capsules and flash
combusted at 950°C in an Elemental Analyzer attached to a ThermoFinnigan MAT
253. Standard of IAEA-600 (caffeine) was used to monitor the external and internal

uncertainty that was better than 0.1%o for 613C0rg.
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Figure DR2: Cross plot of 813C0arb and 613C0rg of the three sections



Table DR1: 8"C and 813C0rg data for the Wa’ergang section
Sample a‘g’th 5°Ces 80 8%Coy  APC TOC (%)
WGB9 150.0 3.63 -11.34 -27.44  31.07 0.08
WGB7 148.0 3.87 -10.81 -27.85  31.72 0.09
WGB3 144.0 4.34 -10.82 -27.51  31.85 0.13
WGB2 143.0 4.22 -10.56 -27.66  31.88 0.16
WG118.5 118.5 3.96 -9.85 -27.29  31.25 0.14
WG118 118.0 4.10 -9.76 -27.37 3147 0.13
WG117 117.0 3.95 -10.41 -27.23  31.18 0.07
WGI115 115.0 3.98 -10.28 -27.04  31.02 0.11
WGl114 114.0 3.96 -10.80 -27.33  31.29 0.16
WGI113 113.0 3.95 -10.88 -27.59  31.54 0.19
WGI112 112.0 3.72 -11.79 -27.63  31.35 0.19
WGI111 111.0 3.93 -11.16 -27.75  31.68 0.29
WGI110 110.0 3.78 -11.26 -27.17  30.95 0.08
WG109 109.0 3.81 -11.81 -27.68 3149 0.12
WG108 108.0 3.87 -9.11 -27.79  31.66 0.52
WG107 107.0 4.00 -10.94 -27.39  31.39 0.28
WG106 106.0 4.18 -11.08 -27.27 3145 0.22
WG105 105.0 3.89 -11.16 -27.65  31.54 0.28
WG104 104.0 3.57 -10.32 -27.49  31.06 0.28
WG103 103.0 4.14 -10.84 -27.52  31.66 0.24
WG101 101.0 3.69 -10.95 -27.11  30.80 0.11
WG100 100.0 3.64 -11.61 -27.24  30.88 0.12
WG99 99.0 4.09 -10.68 -27.13  31.22 0.09
WG9I8 98.0 4.61 -10.38 2741  32.02 0.14
WG97 97.0 5.06 -10.30 -27.21 3227 0.22
WG96 96.0 4.66 -10.23 -26.98  31.64 0.15
WG95 95.0 4.50 -10.61 -26.93 3143 0.12
WG9%4 94.0 4.24 -10.45 -27.01  31.25 0.15
WGI1 91.0 4.18 -10.69 -27.18  31.36 0.13
WGS89.8 89.8 4.67 -10.25 -27.17  31.84 0.16
WGS88.8 88.8 4.43 -10.14 -27.27  31.70 0.20
WGS87.8 87.8 4.42 -10.44 -26.78  31.20 0.12
WGS86.8 86.8 4.57 -10.11 -27.17  31.74 0.18
WGS85.8 85.8 4.58 -9.39 -26.82  31.40 0.07
WG84.8 84.8 4.34 -10.24 -27.32  31.66 0.12
WGS83.8 83.8 3.87 -11.07 -27.17  31.04 0.09
WGS82.8 82.8 4.05 -10.66 -27.30  31.35 0.16
WGS80.8 80.8 4.07 -10.73 -26.67  30.74 0.07
WG79.8 79.8 3.97 -10.50 -27.43  31.40 0.30
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Table DR2: 8"°C and 8"C, data for the Duibian B section

Depth

Sample @) 8"Ceay 8'°0 §°Cog  A”C TOC (%)
DB-B47.5 475 0.71 -10.03 -29.91 30.62 0.22
DB-B45.5 455 0.99 9.99 -29.40 30.39 0.20
DB-B44.5 445 1.48 -8.78 -29.64 31.12 1.01
DB-B43  43.0 1.13 -10.52 -29.23 30.36 0.16
DB-B41  41.0 1.15 -10.31 -29.20 30.35 0.12
DB-B40  40.0 1.17 -10.26 -29.24 30.41 0.27
DB-B39  39.0 1.44 -10.53 -29.25 30.69 0.22
DB-B383 383 1.30 -10.18 -28.78 30.08 0.13
DB-B373 373 1.07 -11.37 -28.82 29.89 0.13
DB-B36.5 36.5 1.17 -11.15 -28.98 30.15 0.15
DB-B 34.8 34.8 1.21 -10.31 -29.40 30.61 0.30
DB-B34  34.0 1.20 -10.57 -29.58 30.78 0.15
DB-B33.2 332 1.15 -10.47 -29.04 30.19 0.12
DB-B32.7 327 1.19 -11.71 -29.04 30.23 0.23
DB-B322 322 1.16 -11.15 -29.40 30.56 0.20
DB-B31.7 317 0.89 -9.93 -29.02 29.91 0.10
DB-B31.2 312 0.82 -10.33 -29.13 29.95 0.10
DB-B30.5 30.5 0.88 -10.31 -29.50 30.38 0.14
DB-B28.8 28.8 1.78 9.18 -28.81 30.59 0.10
DB-B28  28.0 2.09 -9.86 -28.48 30.57 0.08
DB-B26.5 26.5 2.12 -8.71 -28.67 30.79 0.16
DB-B26  26.0 1.97 -9.86 -28.63 30.60 0.11
DB-B254 254 2.21 -9.30 -28.41 30.62 0.15
DB-B25  25.0 2.18 -9.90 -28.48 30.66 0.20
DB-B24 240 2.21 -9.23 -28.26 30.47 0.15
DB-B22 22,0 2.30 -10.35 -28.22 30.52 0.09
DB-B21.5 215 2.67 9.29 -28.17 30.84 0.10
DB-B21  21.0 2.69 9.14 -28.63 31.32 0.22
DB-B20.5 20.5 2.77 -9.83 -28.26 31.03 0.23
DB-B20  20.0 2.71 -9.54 -28.22 30.93 0.39
DB-B19.5 195 2.75 -10.03 -28.10 30.85 0.12
DB-B19.1 19.1 2.75 -10.28 -28.07 30.82 0.11
DB-B 185 18.5 2.78 -10.28 -28.10 30.88 0.17
DB-B18  18.0 2.82 -10.09 -28.18 31.00 0.17
DB-B17.5 175 2.89 9.36 -27.86 30.75 0.13
DB-B 158 15.8 3.14 -9.45 -27.96 31.10 0.14
DB-B152 152 2.79 -10.09 -27.90 30.69 0.12
DB-B 142 142 3.07 -9.28 -28.23 31.30 0.17
DB-B13.7 137 3.10 -10.16 -28.19 31.29 0.19
DB-B12.7 127 3.19 -8.84 -28.32 31.51 0.19
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Table DR3: §'°C and 813C0rg data for the Duibian A section

Sample Eg’th 5Cos 50 §°Coy  AUC TOC (%)
DB-AS 0 2122 134 -1031 2922 3056 017
DB-AS 1 2012 094 -9.20 2912 3006 0.10
DB-AS 2 2102 082 -9.41 2936 3018 0.10
DB-AS 4 2082 172 -9.10 2857 3029  0.09
DB-AS 7 2052 185  -8.78 2841 3026 011
DB-AS 8 2042 208 972 2847 3055 017
DB-AS 9 2032 225 921 2822 3047 015
DB-AS10 2022 244  -890 2836 3080 017
DB-AS 11 2012 213 -9.61 2788 3001 0.06
DB-AS12 2002 234  -9.80 2826 3060 016
DB-AS 15 1972 274 938 2755 3029 0.5
DB-AS 16 1962 271  -1037  -27.80 3051  0.12
DB-AS 17 1952 329  -8.05 2838 3167 044
DB-AS 18 1942 304 926 2804 3108 019
DB-AS 19 1932 314 -9.09 2791 3105 0.8
DB-AS 20 1922 334 845 2800 3134 013
DB-AS 21 1912 327 -8.57 2837 3164 0.16
DB-AS225 1897 331  -9.23 2769 3100 023
DB-AS255 1867 350  -9.28 2770 3120 0.12
DB-AS 27 1852 361  -1010 2751 3112 0.9
DB-AS 28 1842 375  -1210  -2773 3148  0.08
DB-AS 32 1802  3.68  -1125  -2749 3117 0.7
DB-AS 38 1742 309  -13.06  -27.61 3070 026
DB-AS 40 1722 273 -1459 2721 2994 023
DB-AS 42 1702 307 -12.50  -2744 3051 020
DB-AS 43 1692 320  -1198  -2742 3062 030
DB-AS 45 1672 319  -12.00 2720 3039  0.19
DB-AS 47 1652 350  -1055 2765 3115 022
DB-AS 48 1642 304  -1205 2711 3015 022
DB-AS 50 1622 282 -1196  -27.86 3068 0.8
DB-AS 51 1612 308  -11.11  -2746 3054 0.3
DB-AS 52 1602 292 -1087  -2746 3038 0.1
DB-AS 53 1592 263 -1244 2741 3004 073
DB-AS 56 1562 327  -9.64 2774 3101 021
DB-AS 58 1542 327 -9.64 2760 3087 020
DB-AS 59 1532 357 817 2775 3132 054
DB-AS 60 1522 305 -1012  -2739 3044  0.14
DB-AS 62 1502 291 991 2743 3034 093
DB-AS 64 1482 260 947 2763 3032 024
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