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Table S1 The detailed description of 15 units of the Cryogenian Yaolinghe group from Southern- South Qinling Orogenic Belt, China.
Abbreviation: F.=Formation. T.=Thickness.
	F.
	Unit
	T.
	Sample Number.
	Lithology ant its description

	Ediacaran Lujiaping formation
	Dark-black siliceous, shale, dolomite and interbedded with minor, barite ore and volcanic tuff 1,2


	Cryogenian Yaolinghe Group
	unit 15
	4m
	n=6, HSBY259 to 265
	Gray green colored rhyolite-tuff and greenschist.

	
	unit 14
	0.1m
	n=1, HSBY258
	Gray-white colored volcanic ash.

	
	unit 13
	12m
	n=20, HSBY236 to 257
	Gray-white or gray-cyan colored rhyolite-tuff.

	
	unit 12
	5m
	n=8, HSBY227 to 235
	Khaki or gray-yellow colored and banded rhyolite-tuff, interbedded with mafic volcanics (ca. 0.9 m-thick). Fine grained (maximum grain size less than 1mm). Sometimes pyrite are also present.

	
	unit 11
	4m
	n=6 HSBY220 to 225
	Cyan or gray-green colored rhyolite-tuff and greenschist.

	
	unit 10
	28m
	n=34, HSBY186 to 219
	Gray or gray-green colored lapilli-breccia. Massive and breccia structure. Fine grained

	
	unit 9
	1.8m
	n=4, HSBY182 to 185
	Gray-yellow colored lapilli-tuff. Massive structure. Poor-sorted and white medium grained.

	
	unit 8
	4.1m
	n=11, HSBY171 to 181
	Light lime-green or gray-cyan colored lapilli-breccia. Massive and breccia structure. White medium grained, Clasts (no directionality) are subangular to subrounded. Rounded clasts dominate.

	
	unit 7
	3.8m
	n=6, HSBY165 to 170
	Khaki or gray-yellow colored lapilli-tuff, with massive structure. Poor-sorted.

	
	unit 6
	32m
	n=29, HSBY136 to 164
	Light lime-green colored lapilli-breccia. Medium to coarse grained. Clasts (no directionality) are subangular to subrounded, sometimes sharp corners.

	
	unit 5
	19m
	n=14, HSBY122 to 135
	Gray or gray-yellow colored lapilli-tuff, with massive structure and fine grained.

	
	unit 4
	36m
	n=16, HSBY106 to 121
	Gray-cyan or gray-green colored lapilli-breccia, with massive structure and fine grained.

	
	unit 3
	15m
	n=14, HSBY89 to 105
	Gray-green or dark gray-green colored lapilli-breccia.
	Massive and breccias structure; Poor-sorted, large proportion of clasts;Clasts(no directionality) are subangular to subrounded, sometimes sharp corners; high proportion of siliciclastic detritus; Sometimes pyrite are also present.

	
	
	29.4m
	n=26, HSBY63 to 88
	Dark gray or gray-green colored lapilli-breccia. White coarse grained.
	

	
	
	5.2m
	n=8, HSBY53 to 62
	Brown or reddish colored lapilli-breccia; white and gray coarse grained. Triangular and quadrangular columnar jointing.
	

	
	
	142m
	n=42, HSBY10 to 52
	Gray green colored lapilli-breccia. white and black coarse grained, sometimes reddish colored.
	

	
	unit 2
	3.1m
	n=2, HSBY-8 to 9
	Khaki or gray-yellow colored lapilli-tuff. Massive structure. Poor-sorted and medium grained clasts with sharp corners.

	
	unit 1
	43m
	n=7, HSBY-1 to 7
	Dark green colored lapilli-breccia. Massive and lapilli-breccia structure. Poor-sorted. Grey coarse grained matrix and variable content of macroscopically visible clasts. Clasts (no directionality) are subangular to subrounded. Cross-bedding.

	Tonian Yunxi group
	Intermediate-acid volcanic rocks3




Table S2 Trace elements of the Cryogenian Yaolinghe group volcanics of Southern-SQOB, China, and Cryogenian volcanics and tillites from other area (mg/kg)
	
	China
	Brazil
	Indian
	UCC
	Basaltic
	In. V
	Fe. V
	Pm

	
	South Qingling Orogenic Belt
	South China Block
	Ir. V
	Ml. V
	
	
	
	
	

	
	The Yaolinghe Group volcanics
	YXg
	LFm
	Wd. V
	Nt. T
	Lt.T
	
	
	
	
	
	
	

	
	This study 
	An'kan
	Yunxi 
	
	
	
	
	
	
	
	
	
	
	
	

	
	Min.
	Max.
	Avg.
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	As
	1.10 
	8.30 
	3.57 
	- 
	- 
	1.55 
	20.12 
	-
	4.59 
	1.85 
	-
	-
	1.80 
	2.00 
	2.40 
	1.50 
	0.10

	Ba
	294 
	22530 
	1392 
	380 
	145 
	1056 
	4295 
	646 
	1000 
	440 
	1213
	697
	550 
	330 
	650 
	840 
	5

	Be
	0.75 
	4.51 
	2.06 
	-
	- 
	3.58 
	1.13 
	
	0.00 
	0.00 
	-
	-
	3.00 
	1.00 
	1.80 
	3.00 
	60

	Bi
	0.02 
	0.53 
	0.14 
	- 
	- 
	0.19 
	0.33 
	
	0.17 
	0.08 
	-
	-
	0.13 
	0.01 
	0.01 
	0.01 
	0.001

	Cd
	0.03 
	0.46 
	0.12 
	- 
	- 
	0.16 
	5.24 
	
	0.02 
	0.01 
	-
	-
	0.10 
	0.22 
	0.13 
	0.13 
	0.040

	Co
	14.73 
	99.17 
	30.62 
	15.96 
	42.19 
	15.19 
	5.05 
	84.33 
	13.99 
	4.33 
	8.16 
	5.03 
	17.00 
	48.00 
	10.00 
	1.00 
	100

	Cr
	43.85 
	170.80 
	88.90 
	71.73 
	200.30 
	34.90 
	80.84 
	14.03 
	103.55 
	69.65 
	-
	17.94 
	83.00 
	170.00 
	50.00 
	4.00 
	3000

	Cs
	0.65 
	6.25 
	2.94 
	1.38 
	1.63 
	4.48 
	1.61 
	1.17 
	3.27 
	2.26 
	4.88 
	8.22 
	4.60 
	1.10 
	0.60 
	4.00 
	0.018

	Cu
	0.00 
	161.80 
	21.93 
	- 
	- 
	20.36 
	102.20 
	9.51 
	22.35 
	8.87 
	14.46 
	52.99 
	25.00 
	87.00 
	35.00 
	10.00 
	28

	Ga
	16.49 
	546.16 
	63.66 
	22.00 
	13.50 
	70.73 
	125.12 
	19.29 
	-
	- 
	-
	30.92 
	17.00 
	17.00 
	20.00 
	17.00 
	3

	In
	0.01 
	0.10 
	0.06 
	- 
	- 
	0.12 
	0.03 
	
	-
	- 
	-
	-
	0.05 
	0.22 
	0.20 
	0.26 
	0.018

	P
	3.7 
	7720 
	1490 
	1228 
	3233 
	1184
	1602
	1790 
	1348 
	56.52 
	981 
	1562 
	700 
	1100 
	800 
	600 
	-

	Mo
	0.07 
	15.14 
	0.47 
	- 
	- 
	0.65 
	32.87 
	
	0.52 
	0.32 
	0.85 
	-
	1.50 
	1.50 
	0.90 
	1.30 
	0.059

	Ni
	0.00 
	105.50 
	31.30 
	39.01 
	91.37 
	24.47 
	77.98 
	9.37 
	22.86 
	5.35 
	6.49 
	9.85 
	44.00 
	130.00 
	55.00 
	4.50 
	2000

	Rb
	7.00 
	249.57 
	86.00 
	33.11 
	13.02 
	67.58 
	32.02 
	49.75 
	- 
	- 
	150.88 
	289.28 
	17.00 
	3.00 
	110.00 
	170.00 
	0.55

	Sc
	4.85 
	32.82 
	11.46 
	21.33 
	32.64 
	13.21 
	9.51 
	8.90 
	-
	4.29 
	10.00 
	7.69 
	50.00 
	30.00 
	2.50 
	7.00 
	13

	Se
	0.06 
	1.75 
	0.20 
	- 
	- 
	0.11 
	16.40 
	-
	0.10 
	0.04 
	- 
	-
	0.05 
	0.05 
	0.05 
	0.05 
	0.041

	Sr
	6.00 
	738.30 
	95.34 
	246.44 
	220.77 
	117.76 
	243.07 
	575.15 
	69.03 
	66.30 
	476.61 
	85.21 
	350.00 
	465.00 
	800.00 
	100.00 
	17.8

	Th
	2.40 
	18.34 
	5.97 
	6.17 
	2.34 
	7.05 
	2.82 
	5.66 
	6.34 
	3.24 
	14.38 
	44.11 
	10.70 
	4.00 
	7.00 
	17.00 
	0.064

	Tl
	0.02 
	2.83 
	0.25 
	- 
	- 
	0.33 
	1.64 
	-
	0.30 
	0.23 
	- 
	-
	0.75 
	0.21 
	0.50 
	2.30 
	0.006

	U
	0.15 
	9.30 
	1.12 
	1.45 
	0.75 
	1.34 
	15.39 
	0.72 
	1.19 
	0.83 
	3.64 
	8.53 
	2.80 
	1.00 
	1.80 
	3.00 
	0.018

	V
	42.00 
	715.50 
	83.39 
	124.03 
	279.73 
	71.53 
	879.38 
	65.15 
	78.07 
	25.47 
	60.36 
	32.92 
	107.00 
	250.00 
	100.00 
	44.00 
	128

	Zn
	0.00 
	592.90 
	96.09 
	- 
	- 
	69.74 
	526.07 
	61.38 
	85.26 
	47.45 
	44.93 
	235.73 
	71.00 
	105.00 
	72.00 
	60.00 
	50


The Yaolinghe Group is widely distributed in S-SQOB, including north (Yuxi area), middle (An’kang area) and south belt (Ziyang area, this sduty). Abbreviation: Min.=Minium. Max.=Maxium. Avg.=Average. YXg= Yunxi Group volcanics (ca. 750 Ma~720), data from 10

. "-"=No data.
9

. Pm=Primitive mantle, data from 9

. V= Intermediate volcanics. Fe. V=Felsic volcanics, data from 8

. Bas.=BasalticIn, data from 7

. UCC=Upper Continental Crust, data from 6

. Ml.V= Malani group volcanics (ca. 725Ma~?), data from 5

. Ir. V=Iriri group volcanics (ca. 760~700 Ma), data from 5

. Lt.T=Liantuo formation tillites (ca. 746Ma~?), data from 4

. Nt. T=Nantuo formaion tillites (ca. 651~636.3±4.9Ma), data from 2

. Wd.V= Wudumeng Formation volcanics (ca. 730 Ma~), data from 3

. LFm=Lujiaping Formation (ca. 635 Ma~541) data from 
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