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Supplementary Information

Geological settting
The WNW-striking Qilian Orogenic Belt (QOB) forms part of the Qinling–Qilian–Kunlun orogenic system1,2. The QOB is ~1200 km in length and ~100–300 km in width, and is bounded by the North China Craton to the northeast, the Tarim Craton to the northwest, and the Qaidam Block and Qinling Orogenic Belt to the south (Supplementary Fig. 1a). It is further subdivided into the North Qilian Orogenic Belt (NQOB), the Central Qilian Block, and the South Qilian Orogenic Belt (Supplementary Fig. 1b)2.
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[bookmark: OLE_LINK89][bookmark: OLE_LINK90]Supplementary Fig. 1 a Schematic tectonic map of China (after ref. 3). b Simpliﬁed geological map of the Qilian Orogen Belt (after ref. 2). c Geological map of the western segment of the North Qilian area, China (after ref. 1).
[bookmark: _GoBack]The NQOB is considered to represent a typical oceanic suture zone and is composed of Precambrian basement, Neoproterozoic to Early Paleozoic ophiolite sequences, high pressure metamorphic belts, island-arc volcanic rocks and granitoid plutons, Silurian ﬂysch formations, Devonian molasse, and Carboniferous to Triassic sedimentary cover sequences2. The Precambrian basement occurs as relict micro blocks, most prominently in the western segment of the NQOB4. The Precambrian basement includes the Paleoproterozoic Beidahe Group, the Mesoproterozoic Jingtieshan Group, and the Neoproterozoic Daliugou, Baiyanggou and Zhulongguan Groups (Supplementary Fig. 1c)1. The Beidahe and Jingtieshan Groups have reported ages of 1.98 Ga (Sm–Nd isochron; ref. 1) and 1.3 Ga (zircon U–Pb; ref. 5), respectively, while the ages of the Neoproterozoic Daliugou and Baiyanggou Groups are poorly constrained. Recent studies of primary volcanic and volcaniclastic rocks from the Zhulongguan Group have proposed an Ediacaran age (see detailed discussion below)6-8. Previous studies have argued that the opening of the Qilian Ocean occurred as early as ca. 710 Ma as a consequence of the breakup of the supercontinent Rodinia2.
The lower succession of the Zhulongguan Group is composed of intermediate-mafic lava, limestone, slate, tuff and chert, and the upper succession of the Zhulongguan Group is mainly composed of dolostone, slate/shale, volcanic (volcaniclastic) rocks and hematite–magnetite-rich iron formations (IFs), such as the Xiaoliugou, Jiapigou and Kawa IFs (Supplementary Figs. 1c and 2), which contain more than 500 Mt of iron ore7. This volcano-sedimentary sequence was deposited in a continental rift setting during the breakup of Rodinia6,7.
The Precambrian tectonic evolutionary history of the NQOB is poorly understood. Previous studies have argued that the opening of the Qilian Ocean commenced as early as ca. 710 Ma, as a consequence of the breakup of the supercontinent Rodinia2. Orogenic activity was initiated in the Middle Cambrian and continued through the early Paleozoic until the closure of the ancient Qilian ocean at the end of the Ordovician (~445 Ma)2,6.
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Supplementary Fig. 2 Stratigraphic column of Ediacaran iron formations in the North Qilian area, China (modified from ref. 9). The ages of Jiapigou, Jiugeqingyang and Kawa are from ref. 6-8 (see detailed discussion below).

Geochronological constraints
[bookmark: OLE_LINK32][bookmark: OLE_LINK36]Numerous radiometric ages constrain the depositional age of the Zhulongguan Group. At Jiugeqingyang section, basalt and volcaniclastic rocks that overlie IFs yield SIMS zircon U–Pb ages of 600 ± 7 Ma and 583 ± 3 Ma, respectively (Supplementary Fig. 2)6. In the Kawa section, IFs are bracketed by SHRIMP zircon U-Pb ages of 601.9 ± 6.1 Ma and 598.2 ± 5.5 Ma from underlying and overlying ferruginous tuff interbeds (Supplementary Fig. 2)7. In the Jiapigou section, IFs underlie and overlie volcaniclastic rocks that yield a LA-ICP-MS zircon U–Pb age of 599.0 ± 6.8 Ma8, which is consistent within uncertainty, of a Rb–Sr isochron age of 586 ± 13 Ma from associated rocks in the Jiapigou area (Supplementary Fig. 2)10. An additional LA-ICP-MS age of 575.7 ± 6.3 Ma for a diabase sample that cross-cuts the Zhulongguan Group has also been reported8. Together, the available radiometric constraints support an early Ediacaran age (~600 Ma) for deposition of the IFs and associated sedimentary rocks in the North Qilian area.

Formation of the IFs
The Ediacaran IFs in the North Qilian area are hosted within mixed carbonate-siliciclastic successions interbedded with volcano-sedimentary rocks (Supplementary Fig. 2). Microbanding, which consists of alternating layers of fine-grained hematite and jasper (Supplementary Figs. 3a and b), is well developed in some IFs, suggesting a deep-water, below-wave base depositional setting. Together, the Jiapigou succession has been interpreted to represent a transgressive system, with deposition of the IF restricted to the deepest facies near the maximum flooding surface8. Overlying mixed dolostones, dolomitic conglomerates and sandstones in many sections were therefore likely deposited during shallowing within the late highstand systems tract (Supplementary Fig. 2).
[bookmark: _Hlk90560557]During deposition of the IFs, the ocean was redox stratified (i.e., deeper anoxic and ferruginous waters were overlain by oxic surface waters that were in contact with oxygenated atmosphere)7,8. Petrographic and geochemical evidence indicates that the IFs represent primary chemical sediments with significant detrital input (~20%). REE+Y systematics and εNd(t) values show that iron was sourced from mixed seawater and hydrothermal fluids7,8. Most of the IFs show no negative Ce anomalies, with positive and heterogeneous iron isotope values. These data suggest that Fe (oxyhydr)oxide precipitation was induced by partial oxidation of ferruginous water during transgression, accompanied by the introduction of hydrothermal fluids into oxygenated seawater7,8.

Sample descriptions
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK1][bookmark: OLE_LINK2]IF samples were collected from three open pit mines containing the Xiaoliugou, Jiapigou and Kawa deposits. All samples were slabbed for petrographic analysis. Similar to Archean and Paleoproterozoic IFs, the Jiapigou and Xiaoliugou IFs are characterized by typical banded/lamellar structures. These are defined by the alternation of dark gray hematite-rich and red jasper layers. By contrast, banding/laminae is not well-developed in the Kawa IFs. Hematite-rich IFs occur in the three deposits, and the mineralogy is simple, consisting of hematite, microquartz and minor clay minerals, with rare magnetite and apatite. Three distinct morphological groupings of hematite grains (Types I-III) are present in IF samples. Type I consists of ‘dusty’ or fine-grained hematite, with the long axis being <2 μm. This form is well-developed in jasper laminae, where hematite grains are found ‘floating’, without common orientation. ‘Dusty’ hematite has traditionally been interpreted as being indicative of primary iron deposition due to the size and orientation of grains, suggestive of co-precipitation with silica11-13. In addition, some apatite grains also contain dusty hematite inclusions (Fig. 2g). Hence, we argue that these hematite minerals are likely to be the dehydrated product of primary Fe (oxyhydr)oxides. Type II consists of microplaty hematite grains (<10 μm). The majority of Type II grains show a preferred orientation and are aligned with the microscale banding of the IFs, although some display no common orientation within hematite-rich bands. Type II grains are considered to be diagenetic in origin, as is typical of microplaty hematite in IFs14. Type III consists of relatively coarse-grained hematite (long axis >20 μm), and these hematite grains/crystals appear to have formed later than types I and II, possibly during late-stage diagenesis or low-grade metamorphism8.

Data compilation
Iron formation samples with high Al contents may indicate a strong terrestrial influence, which may change the P/Fe ratios. For instance, such samples may contain terrigeneous unreactive iron-containing minerals, such as Fe-rich clays and feldspars15,16, which would reduce primary water column P/Fe ratios. By contrast, the inclusion of detrital phosphate minerals would result in higher P/Fe ratios. Thus, in order to avoid sediments with a significant fine-grained siliciclastic component, samples with low Fe/Al ratios (˂ 5) were excluded17,18. In addition, manganese oxides may also adsorb phosphorus19, and hence only samples with Fe/Mn ratios >5 were selected. Furthermore, given that iron will be more mobile than phosphorus during late-stage diagenesis, later-stage alteration and ore-forming processes (which may cause lower P/Fe ratios), samples with evidence of such alteration were also excluded17. All of the Paleoproterozoic and Archean IF data plotted in Fig. 3a are from ref. 17. Some Neoproterozoic IFs with imprecise ages were not included. Our compilation of P/Fe ratios in Neoproterozoic IFs includes samples compiled by ref. 17 (n = 74), with the addition of new data, comprising samples from previous studies (n = 84) and the new Ediacaran IF data from this study (n = 40) (Tables S1 and S2). In addition, we also compiled sedimentary phosphorus concentrations for Neoproterozoic siliciclastic sedimentary rocks (mainly shale, n=1313) in chronological order (Table S3).
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Supplementary Fig. 3 Field and microphotographs of iron formations from North Qilian. a Iron formations with hematite-rich laminae and jasper-rich laminae. b Iron formations with a jasper lense. c and d Microphotographs of iron formations; c was taken under reflected light, and d is a scanning electron microscope (SEM) photograph. Hem-Hematite, Qtz-Quartz.
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Supplementary Fig. 4 Images of banded iron formation samples JPG-30 (a, c, e, g, i, k) and JPG-28 (b, d, f, h, j, l) from the Jiapigou section. a, b Thin section photographs; c, d SEM images. e–j False-color SEM mineral map of hematite, quartz and CFA. k, l EDS elemental map of phosphorus.
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Supplementary Fig. 5 EDS elemental maps of carbonate fluorapatite in sample PM-36 from the Kawa section).
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Supplementary Fig. 6 Plots of P vs. Ca (a), P vs. Al (b), P vs. Fe (c, d). a, b, d are for iron formations analysed in this study, and c is for modern hydrothermal Fe(III) oxides17.



Table S1 Major element concentrations in Ediacaran iron formations from the North Qilian area, NW China.
	No.
	Sample
	Si
	Al
	Fe
	Mg
	Ca
	Na
	K
	Mn
	Ti
	P
	LOI
	TOC
	Source

	1
	JPG-15
	19.38 
	2.02 
	37.04 
	1.01 
	0.29 
	0.06 
	0.06 
	0.49 
	0.17 
	0.09 
	2.88 
	0.02 
	ref. 8

	2
	JPG-16
	26.52 
	2.78 
	22.65 
	0.70 
	2.45 
	0.05 
	0.58 
	0.40 
	0.30 
	0.72 
	4.17 
	0.03 
	ref. 8

	3
	JPG-17
	26.63 
	2.36 
	28.48 
	0.18 
	0.41 
	0.04 
	0.69 
	0.24 
	0.23 
	0.15 
	1.97 
	0.03 
	ref. 8

	4
	JPG-18
	21.38 
	1.60 
	34.58 
	0.18 
	1.65 
	0.05 
	0.20 
	0.26 
	0.16 
	0.59 
	2.04 
	0.02 
	ref. 8

	5
	JPG-19
	26.45 
	2.23 
	26.69 
	0.40 
	1.06 
	0.03 
	0.09 
	0.53 
	0.23 
	0.28 
	3.74 
	0.03 
	ref. 8

	6
	JPG-20
	26.64 
	2.01 
	23.74 
	0.90 
	0.92 
	0.10 
	0.17 
	0.50 
	0.16 
	0.28 
	6.94 
	0.07 
	ref. 8

	7
	JPG-21
	24.69 
	2.38 
	25.68 
	0.71 
	1.64 
	0.09 
	0.35 
	0.51 
	0.20 
	0.34 
	5.79 
	0.05 
	ref. 8

	8
	JPG-22
	44.77 
	0.74 
	8.27 
	0.16 
	0.07 
	0.01 
	0.37 
	0.07 
	0.02 
	0.01 
	2.35 
	
	ref. 8

	9
	JPG-23
	34.69 
	2.29 
	15.67 
	0.19 
	1.43 
	0.05 
	0.06 
	0.10 
	0.14 
	0.63 
	3.86 
	0.05 
	ref. 8

	10
	JPG-24
	28.30 
	2.13 
	25.21 
	0.17 
	1.01 
	0.04 
	0.05 
	0.14 
	0.16 
	0.42 
	3.40 
	0.05 
	ref. 8

	11
	JPG-25
	24.94 
	1.61 
	30.64 
	0.49 
	0.34 
	0.04 
	0.38 
	0.05 
	0.13 
	0.13 
	3.61 
	0.09 
	ref. 8

	12
	JPG-26-1
	24.28 
	1.54 
	32.54 
	0.44 
	0.27 
	0.13 
	0.05 
	0.02 
	0.12 
	0.14 
	2.56 
	
	This study

	13
	JPG-26-2
	22.18 
	1.36 
	36.06 
	0.38 
	0.29 
	0.16 
	0.07 
	0.01 
	0.10 
	0.14 
	2.09 
	
	This study

	14
	JPG-27
	33.93 
	3.09 
	14.84 
	0.49 
	0.52 
	0.04 
	0.07 
	0.87 
	0.28 
	0.07 
	5.84 
	
	This study

	15
	JPG-28
	20.57 
	1.77 
	36.88 
	0.36 
	0.64 
	0.07 
	0.14 
	0.18 
	0.17 
	0.28 
	2.16 
	
	This study

	16
	JPG-29
	21.82 
	1.70 
	34.43 
	0.18 
	1.01 
	0.05 
	0.04 
	0.19 
	0.16 
	0.38 
	2.49 
	
	This study

	17
	PM-31
	27.62 
	2.30 
	26.28 
	0.14 
	1.39 
	0.02 
	0.06 
	0.14 
	0.25 
	0.35 
	3.07 
	0.05 
	ref. 7

	18
	PM-32
	26.83 
	2.54 
	23.18 
	0.26 
	2.93 
	0.02 
	0.17 
	0.24 
	0.22 
	0.48 
	4.83 
	0.04 
	ref. 7

	19
	PM-33
	22.36 
	2.13 
	31.94 
	0.07 
	2.17 
	0.03 
	0.08 
	0.09 
	0.23 
	0.86 
	2.48 
	0.03 
	ref. 7

	20
	PM-34
	21.88 
	2.11 
	32.96 
	0.15 
	1.20 
	0.01 
	0.02 
	0.25 
	0.21 
	0.35 
	3.87 
	0.05 
	ref. 7

	21
	PM-35
	19.92 
	1.88 
	36.48 
	0.08 
	1.39 
	0.01 
	0.02 
	0.15 
	0.20 
	0.36 
	3.09 
	0.04 
	ref. 7

	22
	PM-36
	22.64 
	2.32 
	33.68 
	0.07 
	0.91 
	0.02 
	0.14 
	0.07 
	0.24 
	0.34 
	2.33 
	0.05 
	ref. 7

	23
	PM-37
	18.71 
	2.11 
	38.33 
	0.05 
	0.79 
	0.01 
	0.05 
	0.29 
	0.22 
	0.31 
	2.93 
	0.05 
	ref. 7

	24
	PM-38
	20.85 
	2.13 
	34.50 
	0.12 
	0.73 
	0.01 
	0.03 
	0.22 
	0.20 
	0.28 
	4.96 
	0.08 
	ref. 7

	25
	PM-39
	18.57 
	2.06 
	38.28 
	0.34 
	1.02 
	0.01 
	0.19 
	0.05 
	0.19 
	0.31 
	2.70 
	0.06 
	ref. 7

	26
	PM-52
	15.36 
	1.12 
	21.68 
	2.98 
	9.04 
	0.02 
	0.02 
	0.15 
	0.11 
	0.49 
	18.91 
	0.10 
	This study

	27
	PM-53
	24.64 
	2.11 
	15.37 
	2.07 
	6.54 
	0.02 
	0.02 
	0.13 
	0.20 
	0.28 
	13.47 
	0.13 
	This study

	28
	PM-54
	20.15 
	2.20 
	22.04 
	1.35 
	5.88 
	0.03 
	0.02 
	0.22 
	0.21 
	1.22 
	12.50 
	0.20 
	This study

	29
	PM-55
	19.42 
	1.76 
	20.33 
	2.64 
	5.34 
	0.02 
	0.02 
	0.21 
	0.18 
	0.51 
	17.41 
	0.16 
	This study

	30
	PM-57
	29.07 
	2.31 
	19.16 
	0.82 
	2.39 
	0.01 
	0.06 
	0.29 
	0.25 
	0.36 
	7.11 
	0.19 
	This study

	31
	PM-58
	28.38 
	2.48 
	16.53 
	1.15 
	2.68 
	0.02 
	0.02 
	0.58 
	0.22 
	0.82 
	9.80 
	0.09 
	This study

	32
	PM-59
	27.35 
	2.37 
	23.07 
	0.69 
	2.30 
	0.02 
	0.02 
	0.09 
	0.22 
	0.33 
	5.75 
	0.04 
	This study

	33
	PM-60
	22.28 
	2.74 
	27.88 
	0.65 
	2.65 
	0.02 
	0.02 
	0.18 
	0.25 
	0.60 
	6.32 
	0.06 
	This study

	34
	14-KW-15
	25.10 
	1.65 
	29.05 
	0.62 
	0.47 
	0.04 
	0.38 
	0.01 
	0.16 
	0.23 
	2.62 
	
	ref. 20

	35
	14-KW-29
	21.66 
	1.62 
	35.25 
	0.55 
	0.63 
	0.04 
	0.09 
	0.05 
	0.12 
	0.34 
	2.42 
	
	ref. 20

	36
	14-KW-26
	17.44 
	2.15 
	36.45 
	0.63 
	0.49 
	0.01 
	0.05 
	0.02 
	0.16 
	0.13 
	3.29 
	
	ref. 20

	37
	14-KW-27
	22.43 
	2.27 
	31.88 
	0.61 
	0.36 
	0.01 
	0.41 
	0.01 
	0.17 
	0.27 
	2.97 
	
	ref. 20

	38
	14-KW-71
	24.05 
	3.43 
	30.28 
	0.18 
	0.53 
	0.01 
	0.29 
	0.07 
	0.13 
	0.29 
	3.90 
	
	ref. 20

	39
	14-KW-19
	22.10 
	2.19 
	31.28 
	0.91 
	1.06 
	0.01 
	0.26 
	0.05 
	0.22 
	0.72 
	3.60 
	
	ref. 20

	40
	14-KW-23
	19.88 
	4.08 
	27.69 
	0.97 
	0.25 
	0.01 
	0.04 
	0.09 
	0.35 
	0.24 
	6.86 
	
	ref. 20


Note: Samples 1 to 16 were from the Jiapigou section and samples 17 to 40 were from the Kawa section.
Table S2 Major element data for Neoproterozoic iron formations.
	Sample
	P (%)
	Fe (%)
	Mn (%)
	Al (%)
	Fe/Al
	Fe/Mn
	P/Fe*100
	Age(Ma)
	Source
	Site

	JPG-15
	0.09
	37.04
	0.49
	2.02
	18
	76
	0.45
	600
	This study
	North Qilian

	JPG-16
	0.72
	22.65
	0.4
	2.78
	8
	57
	5.71
	600
	This study
	North Qilian

	JPG-17
	0.15
	28.48
	0.24
	2.36
	12
	119
	0.97
	600
	This study
	North Qilian

	JPG-18
	0.59
	34.58
	0.26
	1.6
	22
	131
	3.06
	600
	This study
	North Qilian

	JPG-19
	0.28
	26.69
	0.53
	2.23
	12
	50
	1.86
	600
	This study
	North Qilian

	JPG-20
	0.28
	23.74
	0.5
	2.01
	12
	47
	2.09
	600
	This study
	North Qilian

	JPG-21
	0.34
	25.68
	0.51
	2.38
	11
	50
	2.37
	600
	This study
	North Qilian

	JPG-22
	0.01
	8.27
	0.07
	0.74
	11
	119
	0.29
	600
	This study
	North Qilian

	JPG-23
	0.63
	15.67
	0.1
	2.29
	7
	156
	7.25
	600
	This study
	North Qilian

	JPG-24
	0.42
	25.21
	0.14
	2.13
	12
	181
	3
	600
	This study
	North Qilian

	JPG-25
	0.13
	30.64
	0.05
	1.61
	19
	565
	0.77
	600
	This study
	North Qilian

	JPG-26-1
	0.14
	32.54
	0.02
	1.54
	21
	2101
	0.75
	600
	This study
	North Qilian

	JPG-26-2
	0.14
	36.06
	0.01
	1.36
	27
	4655
	0.68
	600
	This study
	North Qilian

	JPG-27
	0.07
	14.84
	0.87
	3.09
	5
	17
	0.9
	600
	This study
	North Qilian

	JPG-28
	0.28
	36.88
	0.18
	1.77
	21
	207
	1.37
	600
	This study
	North Qilian

	JPG-29
	0.38
	34.43
	0.19
	1.7
	20
	178
	1.99
	600
	This study
	North Qilian

	PM-31
	0.35
	26.28
	0.14
	2.3
	11
	188
	2.43
	600
	This study
	North Qilian

	PM-32
	0.48
	23.18
	0.24
	2.54
	9
	97
	3.71
	600
	This study
	North Qilian

	PM-33
	0.86
	31.94
	0.09
	2.13
	15
	344
	4.84
	600
	This study
	North Qilian

	PM-34
	0.35
	32.96
	0.25
	2.11
	16
	133
	1.91
	600
	This study
	North Qilian

	PM-35
	0.36
	36.48
	0.15
	1.88
	19
	248
	1.79
	600
	This study
	North Qilian

	PM-36
	0.34
	33.68
	0.07
	2.32
	14
	483
	1.83
	600
	This study
	North Qilian

	PM-37
	0.31
	38.33
	0.29
	2.11
	18
	134
	1.44
	600
	This study
	North Qilian

	PM-38
	0.28
	34.5
	0.22
	2.13
	16
	159
	1.49
	600
	This study
	North Qilian

	PM-39
	0.31
	38.28
	0.05
	2.06
	19
	706
	1.44
	600
	This study
	North Qilian

	PM-52
	0.49
	21.68
	0.15
	1.12
	19
	140
	4.11
	600
	This study
	North Qilian

	PM-53
	0.28
	15.37
	0.13
	2.11
	7
	117
	3.23
	600
	This study
	North Qilian

	PM-54
	1.22
	22.04
	0.22
	2.2
	10
	102
	9.99
	600
	This study
	North Qilian

	PM-55
	0.51
	20.33
	0.21
	1.76
	12
	97
	4.54
	600
	This study
	North Qilian

	PM-57
	0.36
	19.16
	0.29
	2.31
	8
	65
	3.38
	600
	This study
	North Qilian

	PM-58
	0.82
	16.53
	0.58
	2.48
	7
	28
	8.97
	600
	This study
	North Qilian

	PM-59
	0.33
	23.07
	0.09
	2.37
	10
	248
	2.56
	600
	This study
	North Qilian

	PM-60
	0.6
	27.88
	0.18
	2.74
	10
	156
	3.88
	600
	This study
	North Qilian

	14-KW-15
	0.23
	29.05
	0.01
	1.65
	18
	3750
	1.41
	600
	This study
	North Qilian

	14-KW-29
	0.34
	35.25
	0.05
	1.62
	22
	758
	1.72
	600
	This study
	North Qilian

	14-KW-26
	0.13
	36.45
	0.02
	2.15
	17
	1568
	0.65
	600
	This study
	North Qilian

	14-KW-27
	0.27
	31.88
	0.01
	2.27
	14
	4115
	1.53
	600
	This study
	North Qilian

	14-KW-71
	0.29
	30.28
	0.07
	3.43
	9
	434
	1.75
	600
	This study
	North Qilian

	14-KW-19
	0.72
	31.28
	0.05
	2.19
	14
	673
	4.16
	600
	This study
	North Qilian

	14-KW-23
	0.24
	27.69
	0.09
	4.08
	7
	298
	1.6
	600
	This study
	North Qilian

	BDQ 330/13
	0.12
	24.42
	0.03
	4.16
	6
	901
	0.92
	640
	ref. 17; and reference therein
	Puga Formation

	BDQ 330/17
	0.54
	26.56
	0.16
	3.12
	9
	171
	3.67
	640
	ref. 17; and reference therein
	Puga Formation

	BDQ 330/118
	0.26
	26.66
	0.11
	3.49
	8
	241
	1.73
	640
	ref. 17; and reference therein
	Puga Formation

	BDQ 9/8C
	0.07
	53.41
	0.03
	1.82
	29
	2028
	0.24
	640
	ref. 17; and reference therein
	Puga Formation

	BDQ 9/8D
	0.13
	43.07
	0.01
	1.83
	24
	3972
	0.56
	640
	ref. 17; and reference therein
	Puga Formation

	BDQ 9/8E
	0.15
	36.96
	0.03
	1.63
	23
	1404
	0.75
	640
	ref. 17; and reference therein
	Puga Formation

	BDQ 9/8F
	0.07
	40.51
	0.02
	1.49
	27
	2615
	0.31
	640
	ref. 17; and reference therein
	Puga Formation

	9-8A
	0.27
	26.61
	0.06
	7.78
	3
	447
	1.84
	640
	ref. 17; and reference therein
	Puga Formation

	9-8C
	0.07
	53.41
	0.03
	3.43
	16
	2030
	0.24
	640
	ref. 17; and reference therein
	Puga Formation

	9-8D
	0.13
	43.07
	0.01
	3.45
	12
	3975
	0.56
	640
	ref. 17; and reference therein
	Puga Formation

	9-8E
	0.15
	36.96
	0.03
	3.08
	12
	1405
	0.75
	640
	ref. 17; and reference therein
	Puga Formation

	9-8 F1
	0.07
	40.51
	0.02
	2.81
	14
	2617
	0.31
	640
	ref. 17; and reference therein
	Puga Formation

	9-8 F2
	0.07
	40.59
	0.02
	3.07
	13
	2622
	0.31
	640
	ref. 17; and reference therein
	Puga Formation

	9-8 G
	0.23
	46.37
	0.04
	2.8
	17
	1198
	0.9
	640
	ref. 17; and reference therein
	Puga Formation

	9-8 H
	0.13
	51.38
	0.04
	2.49
	21
	1277
	0.47
	640
	ref. 17; and reference therein
	Puga Formation

	9-8-I
	0.2
	21.72
	0.01
	6.01
	4
	2338
	1.64
	640
	ref. 17; and reference therein
	Puga Formation

	BR8
	0.1
	46.7
	0.03
	1.55
	30
	1508
	0.39
	670
	ref. 17; and reference therein
	Braemar member

	BR-13
	0.1
	43.6
	0.05
	2.1
	21
	939
	0.43
	670
	ref. 17; and reference therein
	Braemar member

	Br-53
	0.41
	46.3
	0.18
	1.45
	32
	260
	1.6
	670
	ref. 17; and reference therein
	Braemar member

	BR-52
	0.28
	34.8
	0.14
	1.67
	21
	250
	1.45
	670
	ref. 17; and reference therein
	Braemar member

	BR-40
	0.07
	55.19
	0.09
	1.48
	37
	648
	0.21
	670
	ref. 17; and reference therein
	Braemar member

	BR-36
	0.3
	26.02
	0.23
	3.42
	8
	112
	2.06
	670
	ref. 17; and reference therein
	Braemar member

	BIF-2
	0.18
	42.13
	1.24
	3.11
	13.53
	33.99
	0.79
	680
	ref. 18
	Fulu

	BIF-4
	0.07
	6.41
	0.11
	0.71
	9.04
	59.12
	1.85
	680
	ref. 18
	Fulu

	BIF-5
	0.06
	11.25
	0.08
	1.36
	8.3
	145.21
	0.98
	680
	ref. 18
	Fulu

	BIF-6
	0.03
	11.91
	0.05
	0.82
	14.52
	256.33
	0.4
	680
	ref. 18
	Fulu

	BIF-8
	0.12
	20.52
	0.06
	1.33
	15.38
	331.18
	1.08
	680
	ref. 18
	Fulu

	BIF-12
	0.06
	30.26
	0.52
	1.38
	21.9
	58.3
	0.34
	680
	ref. 18
	Fulu

	BIF-17
	0.03
	13.81
	0.06
	2.86
	4.82
	222.86
	0.34
	680
	ref. 18
	Fulu

	BIF-30
	0.14
	32.42
	0.15
	4.76
	6.81
	209.24
	0.78
	680
	ref. 18
	Fulu

	BIF-33
	0.03
	19.17
	0.02
	2.09
	9.19
	824.72
	0.25
	680
	ref. 18
	Fulu

	BIF-39
	0.14
	58.93
	0.73
	6.08
	9.69
	80.92
	0.41
	680
	ref. 18
	Fulu

	BIF-45
	0.01
	11.94
	0.01
	1.53
	7.8
	1540.7
	0.13
	680
	ref. 18
	Fulu

	BIF-47
	0.03
	35.34
	0.05
	4.37
	8.09
	651.78
	0.13
	680
	ref. 18
	Fulu

	BIF-50
	0.01
	12.36
	2.35
	0.67
	18.53
	5.27
	0.13
	680
	ref. 18
	Fulu

	BIF-51
	0.02
	29.12
	0.05
	6.67
	4.37
	626.52
	0.11
	680
	ref. 18
	Fulu

	BIF-53
	0.06
	12.25
	0.02
	2.5
	4.9
	527.12
	0.84
	680
	ref. 18
	Fulu

	BIF-55
	0.03
	21.36
	0.03
	3.79
	5.64
	689.47
	0.3
	680
	ref. 18
	Fulu

	BIF-60
	0.03
	30.46
	0.07
	5.39
	5.65
	436.86
	0.21
	680
	ref. 18
	Fulu

	BIF-61
	0.07
	62.8
	0.53
	4.49
	13.97
	119.21
	0.21
	680
	ref. 18
	Fulu

	BIF-63
	0.03
	19.59
	0.05
	4.53
	4.33
	361.2
	0.28
	680
	ref. 18
	Fulu

	BIF-64
	0.01
	13.65
	0.02
	2.19
	6.24
	881.05
	0.12
	680
	ref. 18
	Fulu

	BIF-65
	0.01
	16.68
	0.03
	2.46
	6.78
	538.34
	0.09
	680
	ref. 18
	Fulu

	BIF-66
	0.02
	39.42
	0.07
	6.25
	6.31
	565.38
	0.08
	680
	ref. 18
	Fulu

	KS-33
	0.07
	19.49
	0.02
	1.28
	15.27
	838.57
	0.63
	690
	ref. 21
	Quruqsay

	KS-38
	0.03
	44.52
	0.08
	1
	44.49
	557.97
	0.14
	690
	ref. 21
	Quruqsay

	KS-39
	0.02
	21.37
	0.02
	1.47
	14.52
	1313.72
	0.15
	690
	ref. 21
	Quruqsay

	KS-40
	0.03
	29.26
	0.04
	1.21
	24.24
	770.86
	0.2
	690
	ref. 21
	Quruqsay

	KS-42
	0.04
	18.07
	0.03
	1.67
	10.83
	685.97
	0.36
	690
	ref. 21
	Quruqsay

	KS-44
	0.01
	18.89
	0.01
	1.48
	12.79
	1434.12
	0.06
	690
	ref. 21
	Quruqsay

	CD-1
	0.14
	23.98
	0.09
	0.42
	57
	258
	1.02
	710
	ref. 17; and reference therein
	Chuos Formation

	CD-2
	0.13
	22
	0.05
	0.85
	26
	474
	1.04
	710
	ref. 17; and reference therein
	Chuos Formation

	CD-3
	0.13
	17.59
	0.12
	0.4
	44
	142
	1.3
	710
	ref. 17; and reference therein
	Chuos Formation

	CD-4
	0.25
	38.36
	0.1
	0.95
	40
	381
	1.17
	710
	ref. 17; and reference therein
	Chuos Formation

	CA1/2
	0.46
	47.96
	0.05
	1.24
	39
	885
	1.74
	710
	ref. 17; and reference therein
	Chuos Formation

	CA1/3
	0.47
	49.46
	0.09
	0.67
	74
	532
	1.72
	710
	ref. 17; and reference therein
	Chuos Formation

	CA 2/5
	0.48
	34.28
	0.09
	1.96
	17
	403
	2.55
	710
	ref. 17; and reference therein
	Chuos Formation

	CA 2/6
	0.25
	27.42
	0.22
	3.38
	8
	127
	1.62
	710
	ref. 17; and reference therein
	Chuos Formation

	2.31a
	0.03
	13.26
	0.08
	0.63
	21.17
	171.03
	0.37
	715
	ref. 22
	Rapitan

	2.35
	0.05
	13.81
	0.08
	0.3
	46.42
	183.03
	0.61
	715
	ref. 22
	Rapitan

	2.42
	0.04
	14.14
	0.06
	0.09
	164.02
	223.29
	0.53
	715
	ref. 22
	Rapitan

	2.55a
	0.07
	15.07
	0.08
	0.31
	49.02
	182.73
	0.8
	715
	ref. 22
	Rapitan

	2.6a
	0.03
	18.11
	0.05
	0.23
	77.74
	333.96
	0.3
	715
	ref. 22
	Rapitan

	4.1
	0.1
	4.63
	0.18
	0.07
	70.05
	25.75
	3.77
	715
	ref. 22
	Rapitan

	4.5
	0.11
	8.16
	0.04
	0.08
	98.02
	198.21
	2.42
	715
	ref. 22
	Rapitan

	4.8
	0.14
	7.93
	0.18
	0.08
	99.85
	43.63
	3.08
	715
	ref. 22
	Rapitan

	4.83
	0.07
	14.99
	0.06
	0.08
	188.73
	241.84
	0.89
	715
	ref. 22
	Rapitan

	4.9
	0.03
	18
	0.06
	0.23
	79.09
	290.52
	0.31
	715
	ref. 22
	Rapitan

	5
	0.09
	14.93
	0.01
	0.07
	227.79
	1496.63
	1.11
	715
	ref. 22
	Rapitan

	5.1
	0.14
	14.74
	0.01
	0.04
	330.09
	2494.29
	1.76
	715
	ref. 22
	Rapitan

	5.3
	0.13
	13.14
	0.01
	0.05
	255.01
	2118.74
	1.77
	715
	ref. 22
	Rapitan

	5.48
	0.1
	13.73
	0.05
	0.06
	216.07
	295.34
	1.32
	715
	ref. 22
	Rapitan

	5.6
	0.02
	15.38
	0.06
	0.07
	223.46
	248.16
	0.26
	715
	ref. 22
	Rapitan

	9.18
	0.02
	7.45
	0.12
	0.04
	200.98
	64.1
	0.42
	715
	ref. 22
	Rapitan

	11.68a
	0.03
	14.64
	0.07
	0.94
	15.62
	209.94
	0.32
	715
	ref. 22
	Rapitan

	12.18a
	0.02
	19.98
	0.03
	0.46
	43.37
	644.74
	0.16
	715
	ref. 22
	Rapitan

	13.5
	0.05
	4.78
	0.21
	0.33
	14.45
	22.87
	1.82
	715
	ref. 22
	Rapitan

	13.6
	0.09
	15.32
	0.11
	0.37
	41.73
	141.7
	1.02
	715
	ref. 22
	Rapitan

	13.95
	0.15
	6.36
	0.02
	0.06
	107.26
	390.33
	4.16
	715
	ref. 22
	Rapitan

	14.73
	0.07
	17.77
	0.07
	0.47
	38.13
	254.83
	0.71
	715
	ref. 22
	Rapitan

	15.5
	0.18
	15.48
	0.02
	0.05
	303.8
	648.63
	2.08
	715
	ref. 22
	Rapitan

	16.5
	0.03
	14.01
	0.03
	0.34
	41.45
	439.78
	0.35
	715
	ref. 22
	Rapitan

	17.28
	0.1
	21.9
	0.05
	0.06
	375.99
	403.8
	0.83
	715
	ref. 22
	Rapitan

	17.78
	0.24
	23.05
	0.08
	0.08
	290.27
	297.57
	1.88
	715
	ref. 22
	Rapitan

	18.4a
	0.15
	8.06
	0.05
	1.28
	6.29
	173.35
	3.33
	715
	ref. 22
	Rapitan

	19.58a
	0.09
	7.93
	0.12
	0.07
	107.01
	68.25
	2.09
	715
	ref. 22
	Rapitan

	21.13
	0.16
	19.73
	0.14
	0.07
	266.24
	141.52
	1.48
	715
	ref. 22
	Rapitan

	21.58
	0.19
	24.38
	0.02
	0.07
	328.95
	1573.68
	1.39
	715
	ref. 22
	Rapitan

	21.68
	0.16
	23.22
	0.02
	0.07
	313.27
	1498.68
	1.22
	715
	ref. 22
	Rapitan

	26.18
	0.47
	9.44
	0.18
	0.08
	118.91
	53
	9.02
	715
	ref. 22
	Rapitan

	27.08
	0.12
	20.67
	0.03
	0.04
	488.07
	667.11
	1.03
	715
	ref. 22
	Rapitan

	27.13
	0.17
	21.39
	0.02
	0.05
	403.94
	1380.3
	1.4
	715
	ref. 22
	Rapitan

	31.63a
	0.36
	16.82
	0.03
	0.07
	231.64
	577.19
	3.81
	715
	ref. 22
	Rapitan

	32.18
	0.14
	12.59
	0.01
	0.07
	178.07
	1259.54
	1.97
	715
	ref. 22
	Rapitan

	33.21
	0.03
	12.91
	0.02
	0.15
	84.96
	757.52
	0.42
	715
	ref. 22
	Rapitan

	33.32
	0.05
	20.84
	0.01
	0.04
	517.03
	2000.38
	0.4
	715
	ref. 22
	Rapitan

	33.61
	0.02
	14.17
	0.01
	0.05
	292.49
	1645.42
	0.23
	715
	ref. 22
	Rapitan

	33.91
	0.02
	15.79
	0
	0.04
	390.76
	3207.88
	0.18
	715
	ref. 22
	Rapitan

	34.11a
	0.03
	6.8
	0
	0.06
	109.85
	1556.82
	0.78
	715
	ref. 22
	Rapitan

	34.5
	0.01
	11.62
	0.02
	0.29
	40.65
	500.01
	0.2
	715
	ref. 22
	Rapitan

	BS-2
	1.08
	40.56
	0.03
	0.9
	45
	1352
	4.79
	715
	ref. 17; and reference therein
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	BS-4
	0.21
	28.21
	0.02
	0.42
	67
	1881
	1.37
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-6
	0.19
	53.72
	0.02
	0.21
	254
	2336
	0.63
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-A-1
	0.24
	56.45
	0.02
	0.32
	178
	2454
	0.77
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-2-C
	0.31
	51.76
	0.14
	0.05
	978
	370
	1.06
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF12-12
	0.32
	46.3
	0.05
	0.48
	97
	1007
	1.24
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-A-2
	0.95
	44.99
	0.05
	2.38
	19
	900
	3.79
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-A-5
	0.15
	64.28
	0.05
	0.26
	243
	1286
	0.42
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	GROSS623-C
	0.16
	52.91
	0.02
	1.01
	53
	2301
	0.55
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-3-A
	0.29
	60.32
	0.02
	1.01
	60
	4021
	0.87
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-9-B
	0.21
	51.06
	0.04
	0.11
	482
	1276
	0.72
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-1
	0.08
	65.95
	0.04
	0.11
	623
	1649
	0.21
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-3-B
	0.21
	61.59
	0.02
	0.95
	65
	4106
	0.63
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-7
	0.06
	24.62
	0.04
	0.58
	42
	615
	0.42
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-8
	0.09
	44.98
	0.33
	0.11
	425
	136
	0.35
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-9-A
	0.3
	44.62
	0.06
	0.16
	281
	744
	1.22
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-11
	0.51
	45.91
	0.04
	3.76
	12
	1148
	2.02
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-A-7-A
	0.15
	17
	0.02
	0.42
	40
	739
	1.62
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	BS-A-7-B
	0.08
	20.49
	0.04
	0.37
	55
	512
	0.69
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	GROSS623-A
	0.05
	43.23
	0.04
	0.32
	136
	1081
	0.22
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	GROSS623-B
	0.13
	30.14
	0.04
	0.48
	63
	754
	0.78
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-4
	0.05
	28.79
	0.17
	1.59
	18
	169
	0.33
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-8
	0.16
	21.56
	0.23
	2.33
	9
	94
	1.35
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-9
	0.21
	45.64
	0.23
	1.54
	30
	198
	0.81
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-12-A
	0.06
	18.6
	0.05
	0.21
	88
	404
	0.59
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-12-B
	0.26
	44.06
	0.11
	0.21
	208
	401
	1.07
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-15-A
	0.43
	35.9
	0.1
	0.48
	75
	359
	2.17
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-15-B
	0.52
	34.02
	0.12
	0.42
	80
	284
	2.75
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-20-A
	0.04
	30.93
	0.02
	0.32
	97
	1345
	0.23
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-20-D
	0.11
	61.13
	0.09
	0.11
	577
	719
	0.32
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-SR-4
	0.05
	15.95
	0.05
	0.48
	33
	319
	0.54
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-SR-5
	0.05
	30.64
	0.04
	0.48
	64
	766
	0.31
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-SR-6
	0.24
	45.39
	0.06
	0.21
	214
	757
	0.97
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-SR-7
	0.17
	24.41
	0.08
	0.16
	154
	305
	1.22
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-SR-8
	0.14
	27.07
	0.06
	0.26
	102
	451
	0.93
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	64-GF-SR-9
	0.28
	32.26
	0.1
	0.32
	102
	323
	1.59
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	Y-7-142
	0.4
	35.59
	0.07
	0.06
	560
	511
	2.01
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	Y7-152.8
	0.21
	23.58
	0
	0.09
	262
	
	1.64
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	Y5-168.7
	0.58
	34.53
	0.05
	0.63
	55
	637
	3.03
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	Y5-169.1
	0.94
	37.39
	0.02
	2.11
	18
	1609
	4.55
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	N-7-47.6
	0.92
	32.79
	0.04
	2.92
	11
	847
	5.04
	715
	ref. 17; and reference therein
	Snake River Iron Formation

	GY-79-25
	0.63
	35.54
	0.18
	1.99
	18
	200
	3.21
	715
	ref. 17; and reference therein
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	GY-79-56
	0.4
	26.54
	0.19
	2.93
	9
	137
	2.7
	715
	ref. 17; and reference therein
	Tindir Formation

	GY-79-109
	0.08
	43.82
	0.04
	1.55
	28
	1132
	0.34
	715
	ref. 17; and reference therein
	Tindir Formation

	BY-012
	0.01
	48.02
	0.01
	0.23
	206.15
	6198.95
	0.05
	850
	ref. 23
	Shilu

	BY-113
	0.04
	45.04
	0.09
	0.83
	54.53
	528.55
	0.18
	850
	ref. 23
	Shilu

	ZSL6-5
	0.04
	55.14
	0.01
	0.32
	170.74
	7117.94
	0.13
	850
	ref. 23
	Shilu

	ZSL6-10
	0.02
	58.87
	0.05
	0.51
	115.83
	1085.65
	0.05
	850
	ref. 23
	Shilu

	ZSL6-27
	0.03
	48.3
	0.01
	0.52
	93.1
	6235.09
	0.1
	850
	ref. 23
	Shilu

	ZSL6-30
	0.03
	47.25
	0.02
	0.11
	446.25
	3049.77
	0.13
	850
	ref. 23
	Shilu

	BY-109
	0.03
	27.65
	0.29
	2.77
	9.97
	93.93
	0.2
	850
	ref. 23
	Shilu

	BY-111
	0.05
	11.41
	0.91
	4.74
	2.41
	12.48
	0.76
	850
	ref. 23
	Shilu

	SL-31
	0.08
	20.15
	0.09
	0.31
	65.61
	236.42
	0.74
	850
	ref. 23
	Shilu

	SL-32
	0.06
	26.17
	0.05
	0.46
	56.81
	482.54
	0.39
	850
	ref. 23
	Shilu

	ZSL6-8
	0.03
	20.63
	0.56
	4.03
	5.12
	36.99
	0.23
	850
	ref. 23
	Shilu

	ZSL6-9
	0.02
	35.56
	0.06
	1.2
	29.72
	573.81
	0.09
	850
	ref. 23
	Shilu

	ZSL6-14
	0.01
	19.75
	0.55
	0.66
	30.09
	35.92
	0.08
	850
	ref. 23
	Shilu

	ZSL6-19
	0.07
	19.64
	0.13
	1.47
	13.39
	149.15
	0.64
	850
	ref. 23
	Shilu


Note: All the IF sites are shown on Fig. 1.

Table S3 P concentrations of shales of Neoproterozoic age. Some age estimates updated after ref. 24 and ref. 25 (Model C)
	Formation/Site
	Age (Ma)
	P (wt%)
	TOC (wt%)
	Source

	Urusis
	541
	0.08
	
	ref. 26

	Deep Spring
	541
	0.05
	
	ref. 26

	Blueflower
	541.15
	0.02
	
	ref. 26

	Blueflower
	541.16
	0.01
	
	ref. 26

	Blueflower
	541.4
	0.66
	
	ref. 26

	Blueflower
	541.41
	0.01
	
	ref. 26

	Blueflower
	541.58
	0.02
	
	ref. 26

	Blueflower
	541.72
	0.02
	
	ref. 26

	Blueflower
	541.89
	0.03
	
	ref. 26

	Blueflower
	542.03
	0.05
	
	ref. 26

	Blueflower
	542.19
	0.02
	
	ref. 26

	Blueflower
	542.38
	0.12
	
	ref. 26

	Blueflower
	542.41
	0.02
	
	ref. 26

	Blueflower
	543
	0.02
	
	ref. 27

	Blueflower
	543
	0.03
	
	ref. 27

	Blueflower
	543.69
	0.03
	
	ref. 26

	Blueflower
	544
	0.018
	
	ref. 26

	Blueflower
	544.38
	0.07
	
	ref. 26

	Blueflower
	544.59
	0.01
	
	ref. 26

	Blueflower
	545
	0.02
	
	ref. 26

	Blueflower
	545
	0.02
	
	ref. 26

	Blueflower
	545.64
	0.01
	
	ref. 26

	Blueflower
	545.95
	0.029
	
	ref. 26

	Blueflower
	546.37
	0.021
	
	ref. 26

	Zaris Formation
	546.46
	0.06
	
	ref. 26

	Zaris Formation
	546.49
	0.06
	
	ref. 26

	Zaris Formation
	546.5
	0.08
	
	ref. 26

	Blueflower
	546.85
	0.04
	
	ref. 26

	Blueflower
	547.25
	0.02
	
	ref. 26

	Blueflower
	547.66
	0.05
	
	ref. 26

	Blueflower
	548.02
	0.03
	
	ref. 26

	Blueflower
	548.48
	0.03
	
	ref. 26

	Blueflower
	548.84
	0.04
	
	ref. 26

	Blueflower
	549.28
	0.028
	
	ref. 26

	Blueflower
	549.75
	0.04
	
	ref. 26

	Dabis Formation
	550.12
	0.03
	
	ref. 26

	Dabis Formation
	550.13
	0.03
	
	ref. 26

	Dabis Formation
	550.17
	0.03
	
	ref. 26

	Dabis Formation
	550.19
	0.03
	
	ref. 26

	Blueflower
	550.2
	0.06
	
	ref. 26

	Dabis Formation
	550.2
	0.02
	
	ref. 26

	Blueflower
	550.58
	0.05
	
	ref. 26

	Blueflower
	551.06
	0.047
	
	ref. 26

	Blueflower
	551.6
	0.09
	
	ref. 26

	Blueflower
	552.04
	0.042
	
	ref. 26

	Blueflower
	552.42
	0.03
	
	ref. 26

	Blueflower
	552.88
	0.02
	
	ref. 26

	Blueflower
	553.3
	0.04
	
	ref. 26

	Blueflower
	553.48
	0.033
	
	ref. 26

	Blueflower
	554.01
	0.04
	
	ref. 26

	Blueflower
	554.43
	0.02
	
	ref. 26

	Blueflower
	554.81
	0.02
	
	ref. 26

	Blueflower
	555.36
	0.03
	
	ref. 26

	Blueflower
	555.65
	0.03
	
	ref. 26

	Blueflower
	555.99
	0.02
	
	ref. 26

	Blueflower
	556.87
	0.031
	
	ref. 26

	Blueflower
	557.31
	0.027
	
	ref. 26

	Blueflower
	557.79
	0.1
	
	ref. 26

	Blueflower
	559.41
	0.36
	
	ref. 27

	Blueflower
	559.76
	0.03
	
	ref. 27

	Blueflower
	559.79
	0.03
	
	ref. 27

	Gametrail
	559.79
	0.03
	
	ref. 27

	Teplá-Barrandian
	559.8
	0.0742
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0524
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0611
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0567
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0524
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0611
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0611
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0611
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0524
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0611
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0698
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0611
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.048
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0567
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0698
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0524
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0305
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0087
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0393
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0305
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0698
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0786
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0742
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0349
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0436
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0611
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0524
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0524
	
	ref. 28

	Teplá-Barrandian
	559.8
	0.0436
	
	ref. 28

	Blueflower
	559.81
	0.02
	
	ref. 27

	Gametrail
	559.81
	0.03
	
	ref. 27

	Blueflower
	559.94
	0.02
	
	ref. 27

	Blueflower
	560.1
	0.02
	
	ref. 27

	Gametrail
	560.1
	0.05
	
	ref. 27

	Blueflower
	560.12
	0.02
	
	ref. 27

	Blueflower
	560.12
	0.01
	
	ref. 26

	Blueflower
	560.63
	0.01
	
	ref. 27

	Blueflower
	560.98
	0.07
	
	ref. 27

	Blueflower
	561.28
	0.02
	
	ref. 27

	Blueflower
	561.8
	0.14
	
	ref. 27

	Blueflower
	562.11
	0.07
	
	ref. 27

	Blueflower
	562.22
	0.05
	
	ref. 27

	Blueflower
	562.6
	0.03
	
	ref. 26

	Blueflower
	562.64
	0.03
	
	ref. 26

	Blueflower
	562.72
	0.13
	
	ref. 27

	Blueflower
	562.89
	0.11
	
	ref. 27

	PH5
	563.53
	0.01
	
	ref. 26

	Blueflower
	563.77
	0.21
	
	ref. 27

	Blueflower
	563.94
	0.05
	
	ref. 27

	Blueflower
	564.09
	0.04
	
	ref. 27

	Blueflower
	564.31
	0.04
	
	ref. 27

	Blueflower
	564.54
	0.04
	
	ref. 26

	Blueflower
	564.58
	0.05
	
	ref. 27

	Blueflower
	564.75
	0.01
	
	ref. 27

	Blueflower
	564.9
	0.09
	
	ref. 27

	Blueflower
	565.32
	0.02
	
	ref. 27

	Blueflower
	566.53
	0.02
	
	ref. 26

	Julie Formation
	570
	0.0175
	
	ref. 29

	Julie Formation
	570
	0.0262
	
	ref. 29

	Julie Formation
	570
	0.0087
	
	ref. 29

	Julie Formation
	570
	0.0087
	
	ref. 29

	Julie Formation
	570
	0.0175
	
	ref. 29

	Julie Formation
	570
	0.0175
	
	ref. 29

	Julie Formation
	570
	0.0175
	
	ref. 29

	Julie Formation
	570
	0.0175
	
	ref. 29

	Doushantuo Formation
	571
	0.061
	
	ref. 30

	Doushantuo Formation
	571
	0.109
	
	ref. 30

	Doushantuo Formation
	571
	0.166
	
	ref. 30

	Doushantuo Formation
	571
	0.087
	
	ref. 30

	Doushantuo Formation
	571
	0.109
	
	ref. 30

	Doushantuo Formation
	571
	0.144
	
	ref. 30

	Doushantuo Formation
	571
	0.057
	
	ref. 30

	Doushantuo Formation
	571
	0.175
	
	ref. 30

	Doushantuo Formation
	571
	0.127
	
	ref. 30

	Doushantuo Formation
	571
	0.083
	
	ref. 30

	Doushantuo Formation
	571
	0.109
	
	ref. 30

	Doushantuo Formation
	571
	0.109
	
	ref. 30

	Nadaleen
	574.8
	0.01
	
	ref. 27

	Nadaleen
	575.46
	0.04
	
	ref. 27

	Nadaleen
	575.65
	0.03
	
	ref. 27

	Nadaleen
	575.77
	0.07
	
	ref. 27

	Nadaleen
	575.9
	0.04
	
	ref. 27

	Nadaleen
	576.09
	0.06
	
	ref. 27

	Nadaleen
	576.14
	0.04
	
	ref. 27

	Nadaleen
	576.29
	0.04
	
	ref. 27

	Nadaleen
	576.57
	0.04
	
	ref. 27

	Nadaleen
	576.71
	0.04
	
	ref. 27

	Nadaleen
	576.88
	0.02
	
	ref. 27

	Doushantuo
	577.5
	0.279
	
	ref. 31

	Doushantuo
	577.5
	0.223
	
	ref. 31

	Doushantuo
	577.6
	0.305
	
	ref. 31

	Nadaleen
	577.79
	0.03
	
	ref. 27

	Nadaleen
	577.86
	0.03
	
	ref. 27

	Doushantuo
	577.98
	0.231
	
	ref. 31

	Doushantuo
	578.08
	0.113
	
	ref. 31

	Doushantuo
	578.33
	0.074
	
	ref. 31

	Nadaleen
	578.63
	0.039
	
	ref. 27

	Doushantuo
	578.89
	0.183
	
	ref. 31

	Doushantuo
	578.94
	0.017
	
	ref. 31

	Nadaleen
	578.96
	0.03
	
	ref. 27

	Doushantuo
	579.17
	0.096
	
	ref. 31

	Doushantuo
	579.17
	0.079
	
	ref. 31

	Doushantuo
	579.23
	0.031
	
	ref. 31

	Nadaleen
	579.25
	0.031
	
	ref. 27

	Doushantuo
	579.42
	0.031
	
	ref. 31

	Doushantuo
	579.44
	0.415
	
	ref. 31

	Nadaleen
	579.85
	0.04
	
	ref. 27

	Doushantuo
	580
	0.209
	
	ref. 31

	Doushantuo
	580
	0.013
	
	ref. 31

	Nadaleen
	580.35
	0.03
	
	ref. 27

	Nadaleen
	580.59
	0.03
	
	ref. 27

	Nadaleen
	580.72
	0.04
	
	ref. 27

	Nadaleen
	580.92
	0.03
	
	ref. 27

	Doushantuo
	581
	0.698
	
	ref. 31

	Doushantuo
	581
	14.018
	
	ref. 31

	Nadaleen
	581.24
	0.03
	
	ref. 27

	Nadaleen
	581.59
	0.05
	
	ref. 27

	Nadaleen
	582.15
	0.08
	
	ref. 27

	Nadaleen
	582.58
	0.05
	
	ref. 27

	Nadaleen
	582.93
	0.021
	
	ref. 27

	Nadaleen
	583
	0.03
	
	ref. 27

	Nadaleen
	583
	0.15
	
	ref. 27

	Nadaleen
	583
	0.06
	
	ref. 27

	Nadaleen
	583
	0.03
	
	ref. 27

	Nadaleen
	583.18
	0.04
	
	ref. 27

	Nadaleen
	583.5
	0.11
	
	ref. 27

	Nadaleen
	583.78
	0.06
	
	ref. 27

	Nadaleen
	583.93
	0.03
	
	ref. 27

	Nadaleen
	584.15
	0.05
	
	ref. 27

	Nadaleen
	584.32
	0.01
	
	ref. 27

	Nadaleen
	584.4
	0.02
	
	ref. 27

	Nadaleen
	584.72
	0.05
	
	ref. 27

	Nadaleen
	585.08
	0.07
	
	ref. 27

	Nadaleen
	585.2
	0.058
	
	ref. 27

	Nadaleen
	585.26
	0.19
	
	ref. 27

	Nadaleen
	585.33
	0.03
	
	ref. 27

	Doushantuo
	586.65
	0.253
	
	ref. 31

	Doushantuo
	590
	0.044
	
	ref. 31

	Doushantuo
	595
	0.026
	
	ref. 31

	Doushantuo
	597.33
	13.228
	
	ref. 31

	Doushantuo
	599.47
	7.79
	
	ref. 31

	Sheepbed
	600
	0.053
	
	ref. 26

	Pertatataka Formation
	600
	0.0698
	
	ref. 29

	Pertatataka Formation
	600
	0.0829
	
	ref. 29

	Pertatataka Formation
	600
	0.0698
	
	ref. 29

	Pertatataka Formation
	600
	0.0742
	
	ref. 29

	Pertatataka Formation
	600
	0.0611
	
	ref. 29

	Pertatataka Formation
	600
	0.0567
	
	ref. 29

	Pertatataka Formation
	600
	0.0524
	
	ref. 29

	Pertatataka Formation
	600
	0.0524
	
	ref. 29

	Pertatataka Formation
	600
	0.0524
	
	ref. 29

	Pertatataka Formation
	600
	0.0611
	
	ref. 29

	Pertatataka Formation
	600
	0.0611
	
	ref. 29

	Pertatataka Formation
	600
	0.0611
	
	ref. 29

	Pertatataka Formation
	600
	0.0611
	
	ref. 29

	Pertatataka Formation
	600
	0.0655
	
	ref. 29

	Pertatataka Formation
	600
	0.0655
	
	ref. 29

	Pertatataka Formation
	600
	0.0655
	
	ref. 29

	Pertatataka Formation
	600
	0.0786
	
	ref. 29

	Pertatataka Formation
	600
	0.0698
	
	ref. 29

	Pertatataka Formation
	600
	0.0655
	
	ref. 29

	Pertatataka Formation
	600
	0.0742
	
	ref. 29

	Pertatataka Formation
	600
	0.0742
	
	ref. 29

	Pertatataka Formation
	600
	0.0742
	
	ref. 29

	Pertatataka Formation
	600
	0.0742
	
	ref. 29

	Pertatataka Formation
	600
	0.0742
	
	ref. 29

	Pertatataka Formation
	600
	0.0786
	
	ref. 29

	Pertatataka Formation
	600
	0.0786
	
	ref. 29

	Pertatataka Formation
	600
	0.0829
	
	ref. 29

	Pertatataka Formation
	600
	0.0829
	
	ref. 29

	Pertatataka Formation
	600
	0.0305
	
	ref. 29

	Pertatataka Formation
	600
	0.0262
	
	ref. 29

	Pertatataka Formation
	600
	0.0175
	
	ref. 29

	Pertatataka Formation
	600
	0.0218
	
	ref. 29

	Pertatataka Formation
	600
	0.0218
	
	ref. 29

	Pertatataka Formation
	600
	0.0218
	
	ref. 29

	Pertatataka Formation
	600
	0.0218
	
	ref. 29

	Pertatataka Formation
	600
	0.0218
	
	ref. 29

	Pertatataka Formation
	600
	0.0218
	
	ref. 29

	Pertatataka Formation
	600
	0.0218
	
	ref. 29

	Pertatataka Formation
	600
	0.0218
	
	ref. 29

	Pertatataka Formation
	600
	0.0262
	
	ref. 29

	Pertatataka Formation
	600
	0.0262
	
	ref. 29

	Pertatataka Formation
	600
	0.0305
	
	ref. 29

	Pertatataka Formation
	600
	0.0262
	
	ref. 29

	Pertatataka Formation
	600
	0.0393
	
	ref. 29

	Pertatataka Formation
	600
	0.0567
	
	ref. 29

	Pertatataka Formation
	600
	0.0567
	
	ref. 29

	Pertatataka Formation
	600
	0.0349
	
	ref. 29

	Pertatataka Formation
	600
	0.0262
	
	ref. 29

	Pertatataka Formation
	600
	0.0262
	
	ref. 29

	Pertatataka Formation
	600
	0.0262
	
	ref. 29

	Pertatataka Formation
	600
	0.0262
	
	ref. 29

	Pertatataka Formation
	600
	0.0349
	
	ref. 29

	Pertatataka Formation
	600
	0.0305
	
	ref. 29

	Pertatataka Formation
	600
	0.0305
	
	ref. 29

	Pertatataka Formation
	600
	0.0698
	
	ref. 29

	Pertatataka Formation
	600
	0.0262
	
	ref. 29

	Pertatataka Formation
	600
	0.0305
	
	ref. 29

	Pertatataka Formation
	600
	0.0436
	
	ref. 29

	Pertatataka Formation
	600
	0.0305
	
	ref. 29

	Pertatataka Formation
	600
	0.0305
	
	ref. 29

	Pertatataka Formation
	600
	0.0349
	
	ref. 29

	Doushantuo
	614.92
	0.048
	
	ref. 31

	 Doushantuo Fm
	617
	0.01
	1
	ref. 32,33

	Sheepbed
	617.85
	0.11
	
	ref. 27

	Sheepbed
	618.26
	0.04
	
	ref. 27

	Sheepbed
	618.67
	0.03
	
	ref. 27

	Doushantuo
	618.69
	0.253
	
	ref. 31

	Sheepbed
	618.91
	0.6
	
	ref. 27

	Sheepbed
	619.28
	0.04
	
	ref. 27

	Sheepbed
	619.77
	0.03
	
	ref. 27

	 Doushantuo Fm
	620
	0.006
	2.1
	ref. 32,33

	Sheepbed
	620.22
	0.03
	
	ref. 27

	 Doushantuo Fm
	621
	0.025
	0.6
	ref. 32,33

	 Doushantuo Fm
	621
	0.012
	2.5
	ref. 32,33

	 Doushantuo Fm
	621
	0.007
	1.5
	ref. 32,33

	 Doushantuo Fm
	621
	11.703
	0.3
	ref. 32,33

	Sheepbed
	621.45
	0.03
	
	ref. 27

	Sheepbed
	621.82
	0.03
	
	ref. 27

	 Doushantuo Fm
	622
	0.008
	2.8
	ref. 32,33

	Sheepbed
	622.23
	0.02
	
	ref. 27

	Doushantuo
	622.46
	0.175
	
	ref. 31

	Sheepbed
	622.64
	0.01
	
	ref. 27

	Sheepbed
	622.93
	0.02
	
	ref. 27

	 Doushantuo Fm
	623
	0.011
	0.9
	ref. 32,33

	 Doushantuo Fm
	623
	0.008
	2.4
	ref. 32,33

	 Doushantuo Fm
	623
	7.169
	0.4
	ref. 32,33

	Sheepbed
	623.21
	0.01
	
	ref. 27

	Sheepbed
	623.38
	0.02
	
	ref. 27

	Sheepbed
	623.53
	0.02
	
	ref. 27

	Sheepbed
	623.74
	0.02
	
	ref. 27

	Sheepbed
	623.79
	0.02
	
	ref. 27

	Sheepbed
	623.95
	0.02
	
	ref. 27

	Sheepbed
	624.15
	0.02
	
	ref. 27

	Sheepbed
	624.32
	0.01
	
	ref. 27

	Sheepbed
	624.56
	0.02
	
	ref. 27

	 Doushantuo Fm
	625
	0.009
	2.9
	ref. 32,33

	 Doushantuo Fm
	625
	10.16
	0.3
	ref. 32,33

	Sheepbed
	625.01
	0.02
	
	ref. 27

	Sheepbed
	625.42
	0.02
	
	ref. 27

	Sheepbed
	625.75
	0.02
	
	ref. 27

	 Doushantuo Fm
	626
	0.005
	2.3
	ref. 32,33

	 Doushantuo Fm
	626
	1.381
	0.5
	ref. 32,33

	 Doushantuo Fm
	626
	0.018
	0.6
	ref. 32,33

	Doushantuo
	626.23
	0.297
	
	ref. 31

	 Doushantuo Fm
	627
	0.009
	3
	ref. 32,33

	 Doushantuo Fm
	627
	11.934
	0.2
	ref. 32,33

	Sheepbed
	627.6
	0.03
	
	ref. 26

	Sheepbed
	627.65
	0.02
	
	ref. 26

	Sheepbed
	627.7
	0.02
	
	ref. 26

	Sheepbed
	627.78
	0.02
	
	ref. 26

	Sheepbed
	627.85
	0.02
	
	ref. 26

	Sheepbed
	627.93
	0.01
	
	ref. 26

	Sheepbed
	627.99
	0.02
	
	ref. 26

	 Doushantuo Fm
	628
	0.018
	1.3
	ref. 32,33

	Sheepbed
	628.04
	0.02
	
	ref. 26

	Sheepbed
	628.12
	0.02
	
	ref. 26

	Sheepbed
	628.28
	0.02
	
	ref. 26

	Sheepbed
	628.33
	0.02
	
	ref. 26

	Sheepbed
	628.49
	0.07
	
	ref. 26

	Sheepbed
	628.6
	0.02
	
	ref. 26

	Sheepbed
	628.73
	0.02
	
	ref. 26

	Sheepbed
	628.79
	0.02
	
	ref. 26

	Sheepbed
	628.86
	0.02
	
	ref. 26

	Sheepbed
	628.94
	0.02
	
	ref. 26

	 Doushantuo Fm
	629
	10.983
	0.3
	ref. 32,33

	 Doushantuo Fm
	629
	0.024
	0.8
	ref. 32,33

	 Doushantuo Fm
	629
	0.03
	1.3
	ref. 32,33

	Sheepbed
	629.01
	0.02
	
	ref. 26

	Sheepbed
	629.09
	0.02
	
	ref. 26

	Sheepbed
	629.16
	0.02
	
	ref. 26

	Sheepbed
	629.24
	0.02
	
	ref. 26

	Sheepbed
	629.31
	0.02
	
	ref. 26

	Sheepbed
	629.39
	0.02
	
	ref. 26

	Sheepbed
	629.46
	0.01
	
	ref. 26

	Sheepbed
	629.56
	0.02
	
	ref. 26

	Sheepbed
	629.61
	0.02
	
	ref. 26

	Sheepbed
	629.7
	0.02
	
	ref. 26

	Sheepbed
	629.76
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