Table S3

Mo and U data from the ca. 2.2-0.54 Ga carbonates in global shallow oceans
(rarely relative with terrigenous contamination and diagenetic alteration; Th < 0.5 pg/g)

Sample

D-1
D-2
BMT-1
BMY-10
BMT-9
BMT-8
BMT-7
BMT-6
BMT-5
BMT-4
BMT-3
BMT-2
BMT-11
BMT-13
BMT-14
BMT-15
BMT-16
BMT-17
S-1
S-2
SBT-2
SBT-3
SBT-1
SBT-5
SBT-4

Lithology

Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Limestone
Limestone
Limestone
Limestone

Dolostone

Section

Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze

Member, Fm., Group

BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.
BMT, Dengying Fm.

STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.

Acid for rock
dissolution

HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,

ge (Ga

0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55

Mo U Th
‘(ng/g) (ng/g) (ng/g)

10.8 1.72 0.14
6.26 1.51 0.14
0.97 1.55 0.13
1.34 0.56 0.21
0.94 0.62 0.1

8.12 0.66 0.12
7.42 1.58 0.13
3.58 0.56 0.03
133 1.19 0.23
9.16 0.66 0.06
44 065 0.12
0.84 0.83 0.03
1.02 0.34 0.04
0.3 034 0.16
022 03 0.04
0.17 0.36 0.03
0.36 2.52 0.21
0.12 4.71 0.04
0.34 0.66 0.09
0.2 036 0.1

027 2.82 0.24
0.17 1.33 0.14
0.14 145 0.11
0.11 0.95 0.03
0.12 0.83 0.03

Mogr Ugp

1130
652.8
108.9
93.16
137.2
987.9
833.3
1742
841.7
2229
535.3
408.8
3723
27.38
80.3
82.73
25.03
43.8
55.16
29.2
16.43
17.73
18.58
53.53
58.4

57.9
50.8
56.2
12.6
29.2
25.9
57.2
87.9
24.4
51.8
25.5
130
40
10
353
56.5
56.5
555
345
17
553
447
62.1
149
130

references
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Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
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SBT-6
SBT-7
SBT-8
SBT-9
SBT-10
SBT-11
SBT-12
SBT-13
SBT-14
S-B-1
S-B-2
S-B-3
H-1
H-3
TIDST-165
TIDST-164
TIDST-163
TIDST-161
TIDST-160
TIDST-159
TIDST-156
TIDST-154
TIDST-153
TIDST-150
TJDST-149
D3-3
D3-8
DSY-11
JLW-24
JLW-25

Limestone
Limestone
Limestone
Limestone
Limestone
Limestone
Limestone
Limestone
Limestone
Limestone
Limestone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Dolostone
Argillaceous dolomite
Argillaceous dolomite
Dolostone
Dolostone
Argillaceous dolomite
Muddy dolostone
Muddy dolostone

Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze

STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
STB, Dengying Fm.
HMJ, Dengying Fm.
HMJ, Dengying Fm.
HMJ, Dengying Fm.

Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.
Mb-III, Doushantuo Fm.

Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.

HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,

0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.61
0.61

0.07
0.16
0.27
0.12
0.08
0.16
0.08
0.19
0.2

0.29
0.29
0.12
0.39
0.15
0.41
0.09
0.18
0.31
0.46
1.59
0.58
0.75
0.46
0.32
0.47
6.33
1.24
0.25
0.52
0.23

0.57
1.06
1.82
0.7

0.98
1.87
1.07
1.7

0.75
1.26
1.39
0.89
0.56
0.31
0.82
0.58
0.59
0.46
0.84
1.31
0.77
0.39
0.46
0.26
0.49
1.56
2.06
0.24
0.5

0.28

0.02
0.09
0.12
0.32
0.05
0.09
0.05
0.09
0.06
0.14
0.1

0.08
0.39
0.14
0.21
0.02
0.02
0.06
0.1

0.09
0.2

0.24
0.34
0.13
0.16
0.2

0.24
0.3

0.44
0.46

51.1
25.96
32.85
5.475
23.36
25.96
23.36
30.82
48.67
30.24
42.34
21.9
14.6
15.64
28.51
65.7
131.4
75.43
67.16
257.9
42.34
45.63
19.75
35.94
42.89
462.1
75.43
12.17
17.26
7.3

134
55.5
71.4
10.3
923
97.9
101
89
58.9
42.4
65.5
52.4
6.76
10.4
18.4
137
139
36.1
39.6
68.6
18.1
7.65
6.37
9.42
14.4
36.7
40.4
3.77
5.35
2.87

Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
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Tian et al., 2017
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Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
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Tian et al., 2017
Tian et al., 2017
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Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
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Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017



TIDST-145
TIDST-120
TIDST-76
TIDST-71
TIDST-70
TIDST-66
TIDST-56
TIDST-43
TIDST-40
TIDST-38
TIDST-37
TIDST-36
TIDST-35
TIDST-34
TIDST-31
TIDST-28
TIDST-16
TIDST-13
TIDST-6
AQ-L1-1
AQ-L1-4
Z10-L7-4
Z10-L7-5
Z10-L7-6
Z10-L8-2
Z10-L8-3
Z10-L8-4
Z10-L8-5
Z10-L8-6
72 4
74 1

Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Muddy dolostone
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement

Cement

Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Yangtze
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia

Southern Australia

Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.
Mb-II, Doushantuo Fm.

Mb-I, Doushantuo Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.

Balcanoona Fm.

HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,
HF/HNO,/HCIO,

0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.61
0.64
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65

0.15
0.71
0.35
0.46
0.32
0.43
0.22
0.18
0.17
0.37
0.19
0.16
0.72
0.64
0.42
0.67
0.14
0.13
0.07
0.02
0.02
0.05
0.02
0.01
0.06
0.03
0.02

0.03
0.02

0.25
1.01
0.52
0.64
0.78
0.65
0.82
0.44
0.28
0.44
0.85
0.83
0.72
0.35
0.24
0.35
0.2

0.12
0.18
0.48
0.24
0.22
0.16
0.06
0.33
0.31
0.21
0.01
0.01
0.25
0.22

0.46
0.12
0.45
0.35
0.45
0.46
0.48
0.49
0.33
0.32
0.49
0.38
0.48
0.26
0.26
0.5

0.1

0.5

0.46
0.01

S O o O

N.D.
N.D.

0.01

4.761
86.38
11.36
19.19
10.38
13.65
6.692
5.363
7.521
16.88
5.661
6.147
21.9
35.94
23.59
19.56
20.44
3.796
2.222
37.06
576.9
1123
52.47
32.53
353.8
3280
N.D.
N.D.
N.D.
75.92
167.8

2.56
39.6
5.44
8.61
8.16
6.66
8.05
4.23

6.48
8.17
10.3
7.07
6.34
4.35
33
9.42
1.13
1.84
388
2768
1489
186
72
622
9608
N.D.
N.D.
N.D.
231
646

Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Tian et al., 2017
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015



74 10
74 2
74 3
74 4
745
74 9

Z4-L11-1
Z4-L11-5
Z4-L11-6
Z4-L11-7
Q-L2-1
Q-L2-3
U2-L6-1
U2-L6-2
U2-L6-3
U2-L6-4
U2-L6-5
U2-L6-6
U4 3
U4 4
U4 5
U4 6
U5-L10-2
US5-L10-3
U5-L10-4
US-L10-5
U5-L10-6
US-L10-7
US-L10-8
U5-L10-9
KMC 1
KMC 3
KMC2-L9-2

Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement

Cement

Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia

Southern Australia

Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.

Balcanoona Fm.

0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65

0.08
0.04
0.03
0.07
0.2

0.04
0.03
0.04
0.04
0.05
0.01
0.04
0.01
0.01
0.01
0.01

N.D.

0.01

0.01
0.02

0.01
0.01

0.07

0.44
1.08
2.37
0.22
1.35
0.24
0.84
0.28
0.22
0.23
0.54
1.54
0.06
0.06
0.07
0.05
0.02
0.02
0.1

0.03
0.03
0.01
0.07
0.35
0.11
0.56
0.08
0.04
0.05
0.04
0.11
0.11
0.16

Z o o o o

.D.

0.01

HitH#

0.01
0.01

0.01
0.01

0.01
0.01

0.01
0.01

0.01

0.01
0.01
0.01

1423
3718
223.1
646.8
N.D.
5333
86.32
7655
5256
2087
14.43
63.59
130.9
25.22
123.3
32.11
11.39
14.96

4.132
33.15
7.834
6.779
14.79
40.53
31.94
50.25
22.52
15.77
18.6

4.816
109.1
2.409

2617
HHH
6342
645
N.D.
921
694
HHHH
HitHH#
2924
293
806
459
92.5
378
532
19.3
30.7
686
22
259
14.6
102
304
79.8
1648
911
105
39.1
53.9
52.2
58.3
94.8

Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015
Hood and Wallace, 2015



KMC2-L9-3
KMC2-L9-4
KMC2-L9-5
U3-L5-2
U3-L5-5
U3-L5-6
U3-L5-7
U3-L5-8
U3-L5a-3
U3-L5a-5
AQ-M3-6
U3-M1-4
U3-M1-5
U3-M1-6
AQ-M3-1
AQ-M3-2
AQ-M3-3
AQ-M3-4
AQ-M3-5
AQ-M3-7
710-M8-1
Z10-M8-2
Z10-M8-3
U3-M2-1
U3-M2-3
U3-M2-4
U3-M2-4
KMC2-M6-1
KMC2-M6-2
KMC2-M6-3
KMC2-M6-4
KMC2-M6-5
Mc

Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Cement
Micrite
Micrite
Micrite
Micrite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite
Microbialite

Dolostone

Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia
Southern Australia

Death Valley region, USA

Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.
Balcanoona Fm.

Beck Spring Dolomite

0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
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1.719
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1.733
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2.08
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2.606
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