Geological Magazine

Palaeoproterozoic metasedimentary rocks of the Ji’an Group and their significance for the tectonic evolution of the northern segment of the Jiao–Liao–Ji Belt, North China Craton

EN MENG, CHAO-YANG WANG, ZHUANG LI, YAN-GUANG LI, HONG YANG, JIA CAI, LEI JI & MENG-QI JIN


Supplementary Table S1 Results of major (wt%) and trace element (ppm) analyses of Palaeoproterozoic metasedimentary rocks from the Ji’an Group in southeastern Jilin Province, NE China.
	Sample
	TH27-2
	TH30-1.1
	TH30-1.2
	TH30-2
	TH30-5
	TH30-10
	TH30-12
	TH33-1
	TH33-4
	TH35-5
	TH35-6
	TH39-1
	TH43-1.1

	SiO2
	71.00 
	61.31 
	58.00 
	71.56 
	66.75 
	71.25 
	51.28 
	67.53 
	70.30 
	60.74 
	62.15 
	66.21 
	57.68 

	Al2O3
	12.19 
	16.56 
	17.05 
	13.08 
	15.37 
	13.51 
	24.81 
	13.11 
	12.91 
	16.42 
	18.78 
	14.09 
	11.81 

	CaO
	0.44 
	1.65 
	1.24 
	0.62 
	0.73 
	0.60 
	0.85 
	0.68 
	3.09 
	3.53 
	0.31 
	1.70 
	6.88 

	Fe2O3
	1.30 
	0.18 
	0.94 
	0.92 
	0.70 
	0.72 
	0.92 
	1.30 
	0.80 
	0.94 
	1.04 
	2.05 
	0.89 

	FeO
	2.82 
	3.86 
	4.04 
	3.50 
	4.01 
	2.93 
	4.44 
	5.95 
	3.75 
	6.63 
	5.12 
	4.40 
	4.40 

	K2O
	5.12 
	5.11 
	6.59 
	2.69 
	3.55 
	2.93 
	5.63 
	0.97 
	1.46 
	3.54 
	5.52 
	1.25 
	2.26 

	MgO
	2.38 
	2.68 
	3.25 
	2.56 
	2.50 
	2.08 
	2.87 
	3.47 
	2.33 
	4.02 
	2.54 
	3.28 
	10.71 

	MnO
	0.02 
	0.05 
	0.06 
	0.02 
	0.03 
	0.02 
	0.04 
	0.07 
	0.06 
	0.25 
	0.03 
	0.06 
	0.09 

	Na2O
	1.93 
	3.06 
	2.62 
	2.27 
	3.35 
	3.39 
	3.84 
	3.11 
	2.25 
	0.89 
	0.39 
	3.07 
	1.57 

	P2O5
	0.08 
	0.04 
	0.04 
	0.06 
	0.09 
	0.10 
	0.17 
	0.07 
	0.12 
	0.06 
	0.06 
	0.13 
	0.08 

	TiO2
	0.34 
	0.66 
	0.68 
	0.45 
	0.52 
	0.47 
	0.98 
	0.57 
	0.43 
	0.49 
	0.57 
	0.51 
	0.61 

	LOI
	1.29 
	3.73 
	4.05 
	1.39 
	1.08 
	0.98 
	2.90 
	2.05 
	1.65 
	1.13 
	2.43 
	2.26 
	2.25 

	Total
	99.22 
	99.32 
	99.01 
	99.51 
	99.13 
	99.31 
	99.22 
	99.54 
	99.57 
	99.38 
	99.51 
	99.50 
	99.72 

	Ba
	666 
	1392 
	1381 
	603 
	947 
	705 
	1833 
	235 
	330 
	498 
	625 
	329 
	469 

	Be
	0.76 
	2.83 
	2.09 
	4.50 
	1.73 
	1.75 
	5.13 
	2.15 
	1.46 
	3.64 
	2.73 
	2.09 
	1.86 

	Co
	17.30 
	15.50 
	21.40 
	19.70 
	7.43 
	10.40 
	14.80 
	18.80 
	9.69 
	26.30 
	16.10 
	12.20 
	13.60 

	Cr
	118.00 
	144.00 
	141.00 
	177.00 
	124.00 
	80.30 
	232.00 
	137.00 
	99.20 
	119.00 
	117.00 
	118.00 
	49.20 

	Cs
	4.37 
	3.71 
	2.73 
	6.56 
	4.37 
	3.18 
	11.90 
	2.91 
	3.67 
	16.80 
	12.10 
	3.32 
	7.80 

	Cu
	21.80 
	1.97 
	4.59 
	23.10 
	3.60 
	1.81 
	2.34 
	32.50 
	23.60 
	76.00 
	22.50 
	65.60 
	6.35 

	Ga
	15.80 
	27.00 
	26.60 
	14.60 
	17.10 
	14.60 
	39.00 
	20.60 
	15.30 
	28.30 
	29.50 
	18.30 
	17.70 

	Hf
	4.78 
	5.49 
	6.03 
	3.18 
	4.93 
	5.40 
	4.26 
	4.98 
	5.52 
	3.98 
	4.26 
	3.65 
	4.62 

	Mn
	201.00 
	374.00 
	465.00 
	197.00 
	252.00 
	119.00 
	294.00 
	500.00 
	386.00 
	2385.00 
	234.00 
	419.00 
	726.00 
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	Sample
	TH27-2
	TH30-1.1
	TH30-1.2
	TH30-2
	TH30-5
	TH30-10
	TH30-12
	TH33-1
	TH33-4
	TH35-5
	TH35-6
	TH39-1
	TH43-1.1

	Mo
	0.48 
	2.42 
	1.20 
	0.62 
	0.23 
	0.11 
	0.33 
	0.20 
	0.25 
	0.48 
	0.29 
	0.74 
	0.29 

	Nb
	5.95 
	12.90 
	13.00 
	8.09 
	8.56 
	8.36 
	15.30 
	10.50 
	8.51 
	11.50 
	12.40 
	10.40 
	8.94 

	Ni
	66.40 
	29.80 
	35.50 
	71.80 
	38.00 
	31.10 
	41.60 
	44.10 
	31.10 
	35.00 
	32.80 
	29.50 
	22.70 

	Pb
	23.60 
	22.30 
	20.40 
	9.77 
	9.93 
	8.49 
	11.50 
	17.10 
	6.20 
	14.80 
	15.60 
	9.70 
	11.30 

	Rb
	211.00 
	164.00 
	177.00 
	170.00 
	154.00 
	130.00 
	173.00 
	56.20 
	86.20 
	272.00 
	266.00 
	64.50 
	104.00 

	Sb
	0.09 
	0.16 
	0.08 
	0.10 
	0.06 
	0.06 
	0.09 
	0.10 
	0.07 
	0.09 
	0.07 
	0.06 
	0.20 

	Sc
	7.15 
	18.00 
	17.50 
	7.66 
	12.00 
	9.72 
	21.70 
	15.20 
	9.97 
	18.70 
	19.70 
	9.93 
	15.10 

	Sn
	1.85 
	3.81 
	5.01 
	1.19 
	1.19 
	1.17 
	2.27 
	1.03 
	1.32 
	2.88 
	4.72 
	1.92 
	2.79 

	Sr
	92.70 
	283.00 
	218.00 
	105.00 
	136.00 
	114.00 
	125.00 
	70.10 
	108.00 
	103.00 
	25.90 
	165.00 
	154.00 

	Ta
	0.50 
	1.17 
	1.16 
	0.59 
	0.62 
	0.69 
	1.74 
	1.11 
	1.13 
	1.31 
	1.43 
	1.24 
	0.92 

	Th
	13.70 
	20.50 
	21.00 
	12.80 
	12.60 
	13.30 
	18.00 
	12.40 
	14.50 
	17.90 
	19.60 
	16.70 
	5.96 

	Ti
	2122 
	4231 
	4105 
	2519 
	2830 
	2746 
	5414 
	3631 
	2505 
	3197 
	3468 
	3000 
	3382 

	U
	34.10 
	136.00 
	128.00 
	43.50 
	53.60 
	46.20 
	144.00 
	88.20 
	59.00 
	106.00 
	112.00 
	79.10 
	92.50 

	V
	0.74 
	1.43 
	1.51 
	0.38 
	0.22 
	0.30 
	1.07 
	0.77 
	0.50 
	0.40 
	4.48 
	1.47 
	1.09 

	Y
	15.70 
	28.30 
	22.50 
	13.40 
	14.50 
	13.30 
	25.30 
	22.10 
	17.40 
	33.20 
	27.50 
	16.80 
	25.30 

	Zn
	68.80 
	75.40 
	72.30 
	68.30 
	71.20 
	64.50 
	54.20 
	117.00 
	61.60 
	149.00 
	110.00 
	71.40 
	79.80 

	Zr
	186.00 
	216.00 
	233.00 
	121.00 
	178.00 
	210.00 
	149.00 
	169.00 
	179.00 
	126.00 
	135.00 
	121.00 
	152.00 

	La
	27.90 
	74.40 
	73.50 
	31.50 
	32.50 
	30.90 
	80.20 
	37.00 
	28.40 
	50.50 
	48.30 
	24.90 
	31.40 

	Ce
	63.20 
	129.00 
	123.00 
	72.80 
	71.20 
	68.60 
	135.00 
	69.50 
	57.20 
	92.50 
	92.40 
	51.70 
	74.60 

	Pr
	6.04 
	11.90 
	11.00 
	7.14 
	6.82 
	6.76 
	12.80 
	8.18 
	6.50 
	10.90 
	10.70 
	5.92 
	8.66 

	Nd
	20.60 
	37.90 
	33.10 
	23.50 
	23.70 
	24.70 
	43.30 
	37.30 
	28.80 
	49.10 
	46.70 
	26.70 
	37.50 

	Sm
	4.29 
	7.31 
	6.33 
	5.03 
	4.76 
	4.67 
	8.75 
	5.88 
	4.98 
	8.28 
	7.80 
	4.56 
	6.48 

	Eu
	0.86 
	1.52 
	1.47 
	0.77 
	1.22 
	1.03 
	1.75 
	1.13 
	1.04 
	1.41 
	1.34 
	0.86 
	1.28 

	Gd
	3.57 
	5.39 
	4.67 
	4.23 
	3.69 
	3.63 
	6.85 
	5.06 
	4.10 
	7.18 
	6.55 
	3.64 
	5.63 
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	Sample
	TH27-2
	TH30-1.1
	TH30-1.2
	TH30-2
	TH30-5
	TH30-10
	TH30-12
	TH33-1
	TH33-4
	TH35-5
	TH35-6
	TH39-1
	TH43-1.1

	Tb
	0.62 
	1.00 
	0.84 
	0.67 
	0.61 
	0.59 
	1.08 
	0.88 
	0.68 
	1.19 
	1.03 
	0.64 
	0.91 

	Dy
	3.22 
	5.31 
	4.45 
	3.05 
	3.14 
	2.81 
	5.44 
	4.44 
	3.39 
	5.99 
	5.35 
	3.19 
	4.98 

	Ho
	0.60 
	1.04 
	0.85 
	0.51 
	0.59 
	0.51 
	0.98 
	0.84 
	0.62 
	1.17 
	1.05 
	0.60 
	0.94 

	Er
	1.79 
	3.32 
	2.78 
	1.48 
	1.72 
	1.55 
	3.10 
	2.56 
	1.91 
	3.54 
	3.20 
	1.84 
	3.14 

	Tm
	0.24 
	0.47 
	0.40 
	0.17 
	0.24 
	0.19 
	0.44 
	0.33 
	0.26 
	0.47 
	0.43 
	0.25 
	0.41 

	Yb
	1.45 
	3.10 
	2.59 
	1.12 
	1.52 
	1.29 
	2.90 
	2.14 
	1.59 
	3.09 
	2.72 
	1.64 
	2.81 

	Lu
	0.21 
	0.45 
	0.42 
	0.16 
	0.24 
	0.20 
	0.45 
	0.32 
	0.24 
	0.46 
	0.42 
	0.25 
	0.41 

	Nb/Y
	0.38 
	0.46 
	0.58 
	0.60 
	0.59 
	0.63 
	0.60 
	0.48 
	0.49 
	0.35 
	0.45 
	0.62 
	0.35 

	La/Yb
	19.24 
	24.00 
	28.38 
	28.13 
	21.38 
	23.95 
	27.66 
	17.29 
	17.86 
	16.34 
	17.76 
	15.18 
	11.17 

	Ti/Zr
	10.96 
	18.31 
	17.49 
	22.29 
	17.51 
	13.41 
	39.42 
	20.21 
	14.40 
	23.31 
	25.31 
	25.26 
	24.05 

	La/Sc
	3.90 
	4.13 
	4.20 
	4.11 
	2.71 
	3.18 
	3.70 
	2.43 
	2.85 
	2.70 
	2.45 
	2.51 
	2.08 

	Ba/Nb
	111.93 
	107.91 
	106.23 
	74.54 
	110.63 
	84.33 
	119.80 
	22.38 
	38.78 
	43.30 
	50.40 
	31.63 
	52.46 

	La/Nb
	4.69 
	5.77 
	5.65 
	3.89 
	3.80 
	3.70 
	5.24 
	3.52 
	3.34 
	4.39 
	3.90 
	2.39 
	3.51 

	La/Th
	2.04 
	3.63 
	3.50 
	2.46 
	2.58 
	2.32 
	4.46 
	2.98 
	1.96 
	2.82 
	2.46 
	1.49 
	5.27 

	ΣREEs
	134.59 
	282.11 
	265.40 
	152.13 
	151.95 
	147.43 
	303.04 
	175.56 
	139.71 
	235.78 
	227.99 
	126.69 
	179.15 

	(La/Yb)N
	12.97 
	16.18 
	19.13 
	18.96 
	14.42 
	16.15 
	18.64 
	11.66 
	12.04 
	11.02 
	11.97 
	10.24 
	7.53 

	ΣLREEs
	122.89 
	262.03 
	248.40 
	140.74 
	140.20 
	136.66 
	281.80 
	158.99 
	126.92 
	212.69 
	207.24 
	114.64 
	159.92 

	ΣHREEs
	11.70 
	20.08 
	17.00 
	11.39 
	11.75 
	10.77 
	21.24 
	16.57 
	12.79 
	23.09 
	20.75 
	12.05 
	19.23 

	δEu
	0.65 
	0.71 
	0.79 
	0.50 
	0.86 
	0.74 
	0.67 
	0.62 
	0.68 
	0.55 
	0.56 
	0.63 
	0.63 

	ICV
	1.20 
	1.06 
	1.16 
	1.02 
	1.03 
	1.00 
	0.81 
	1.27 
	1.13 
	1.27 
	0.86 
	1.19 
	2.35 

	CIA
	55.59 
	54.86 
	55.84 
	63.05 
	59.70 
	58.04 
	63.19 
	64.59 
	57.97 
	72.22 
	71.09 
	59.82 
	59.35 

	Simon X
	360.53 
	243.74 
	214.01 
	362.49 
	290.42 
	358.59 
	162.47 
	290.15 
	330.15 
	209.19 
	257.09 
	275.18 
	153.05 

	Simon Y
	43.04 
	36.44 
	40.43 
	53.59 
	45.23 
	41.64 
	47.88 
	62.52 
	39.67 
	52.45 
	64.99 
	53.49 
	45.15 

	Note:  LOI: Loss on ignition;  δEu=(Eu)cn/[(Gd)cn+(Sm)cn]/2; δCe=(Ce)cn/[(La)cn+(Pr)cn]/2; N: Chondrite-normalized
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	Sample
	TH43-1.2
	TH49-1
	TH49-6
	TH51-1
	TH51-2
	TH57-1
	TH57-2
	TH61-1
	TH61-2
	TH61-3
	TH52-1
	TH52-3
	TH52-5

	SiO2
	54.79 
	65.20 
	52.67 
	55.37 
	54.83 
	69.52 
	54.87 
	64.27 
	60.48 
	56.00 
	56.60 
	60.40 
	74.53 

	Al2O3
	14.32 
	16.22 
	25.81 
	21.69 
	21.18 
	13.70 
	20.43 
	13.66 
	14.51 
	15.75 
	20.99 
	19.34 
	12.03 

	CaO
	6.17 
	0.70 
	0.17 
	0.48 
	0.87 
	1.49 
	0.57 
	2.38 
	2.72 
	1.03 
	0.27 
	0.33 
	0.28 

	Fe2O3
	0.97 
	1.13 
	1.49 
	2.52 
	4.91 
	0.76 
	1.36 
	1.84 
	1.67 
	1.93 
	1.48 
	1.30 
	1.04 

	FeO
	5.12 
	3.47 
	4.01 
	6.13 
	3.75 
	3.32 
	6.95 
	3.72 
	5.26 
	5.98 
	7.24 
	5.62 
	2.96 

	K2O
	2.87 
	6.52 
	7.00 
	4.93 
	4.37 
	3.07 
	5.32 
	2.66 
	3.14 
	4.71 
	5.07 
	4.04 
	2.70 

	MgO
	9.55 
	1.74 
	2.54 
	2.74 
	2.19 
	1.82 
	3.76 
	5.07 
	6.24 
	7.77 
	2.90 
	2.76 
	1.68 

	MnO
	0.08 
	0.05 
	0.02 
	0.13 
	0.15 
	0.06 
	0.08 
	0.05 
	0.12 
	0.10 
	0.13 
	0.12 
	0.04 

	Na2O
	1.48 
	1.83 
	0.89 
	1.39 
	1.75 
	1.94 
	0.96 
	1.82 
	1.68 
	0.78 
	0.58 
	1.27 
	1.21 

	P2O5
	0.08 
	0.04 
	0.07 
	0.08 
	0.07 
	0.06 
	0.05 
	0.01 
	0.05 
	0.03 
	0.08 
	0.08 
	0.07 

	TiO2
	0.79 
	0.72 
	0.81 
	0.61 
	0.67 
	0.54 
	0.91 
	0.74 
	0.86 
	1.05 
	0.67 
	0.60 
	0.48 

	LOI
	2.52 
	1.21 
	3.46 
	3.18 
	4.82 
	2.92 
	3.58 
	2.47 
	1.47 
	3.10 
	3.12 
	3.22 
	2.08 

	Total
	99.31 
	99.22 
	99.39 
	99.93 
	99.98 
	99.57 
	99.61 
	99.10 
	98.79 
	98.90 
	99.94 
	99.71 
	99.43 

	Ba
	733 
	2479 
	1661 
	971 
	616 
	741 
	1036 
	536 
	616 
	769 
	775 
	535 
	467 

	Be
	1.96 
	1.04 
	4.94 
	9.00 
	4.36 
	1.57 
	3.90 
	1.61 
	1.06 
	5.63 
	5.47 
	3.85 
	2.03 

	Co
	16.70 
	7.82 
	16.70 
	22.90 
	22.70 
	10.50 
	22.30 
	19.40 
	21.30 
	28.50 
	22.30 
	16.80 
	9.48 

	Cr
	63.50 
	98.70 
	148.00 
	126.00 
	122.00 
	80.80 
	145.00 
	58.10 
	73.90 
	98.90 
	137.00 
	106.00 
	55.30 

	Cs
	11.30 
	4.17 
	7.26 
	15.20 
	9.92 
	1.23 
	5.75 
	5.58 
	6.81 
	10.60 
	8.26 
	4.74 
	1.79 

	Cu
	20.60 
	8.25 
	17.30 
	1.98 
	9.99 
	6.89 
	8.93 
	37.40 
	7.05 
	39.80 
	5.38 
	9.77 
	2.05 

	Ga
	22.00 
	20.60 
	36.40 
	31.30 
	32.70 
	17.40 
	32.40 
	22.10 
	24.40 
	26.70 
	32.50 
	28.40 
	18.60 

	Hf
	5.52 
	8.96 
	5.19 
	4.19 
	4.41 
	4.29 
	6.41 
	6.10 
	6.03 
	7.29 
	5.21 
	4.70 
	5.83 

	Mn
	527.00 
	355.00 
	118.00 
	1425.00 
	1487.00 
	409.00 
	641.00 
	363.00 
	1327.00 
	1056.00 
	1382.00 
	1227.00 
	288.00 
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	Sample
	TH43-1.2
	TH49-1
	TH49-6
	TH51-1
	TH51-2
	TH57-1
	TH57-2
	TH61-1
	TH61-2
	TH61-3
	TH52-1
	TH52-3
	TH52-5

	Mo
	0.18 
	0.72 
	0.55 
	0.16 
	0.21 
	0.21 
	0.36 
	0.44 
	0.31 
	0.62 
	0.23 
	0.28 
	0.08 

	Nb
	13.10 
	12.60 
	13.50 
	13.60 
	12.90 
	10.60 
	18.30 
	12.50 
	15.40 
	14.90 
	14.60 
	13.00 
	10.00 

	Ni
	29.70 
	13.90 
	36.30 
	38.50 
	34.20 
	23.90 
	42.20 
	27.70 
	24.10 
	40.40 
	38.00 
	29.30 
	15.80 

	Pb
	8.76 
	38.30 
	35.60 
	10.90 
	31.30 
	29.80 
	19.90 
	20.70 
	21.30 
	12.10 
	18.60 
	17.40 
	11.50 

	Rb
	155.00 
	214.00 
	258.00 
	267.00 
	224.00 
	116.00 
	212.00 
	159.00 
	204.00 
	296.00 
	246.00 
	181.00 
	120.00 

	Sb
	0.29 
	0.07 
	0.07 
	0.28 
	0.32 
	0.09 
	0.07 
	0.38 
	0.09 
	0.09 
	0.11 
	0.07 
	0.07 

	Sc
	19.80 
	14.80 
	15.10 
	23.80 
	20.10 
	10.10 
	15.70 
	12.30 
	24.40 
	22.90 
	24.40 
	16.90 
	11.20 

	Sn
	4.24 
	1.25 
	1.03 
	1.70 
	2.41 
	1.12 
	1.02 
	0.74 
	0.53 
	0.53 
	1.31 
	2.97 
	1.39 

	Sr
	281.00 
	165.00 
	114.00 
	59.20 
	55.40 
	97.00 
	53.80 
	124.00 
	107.00 
	54.80 
	31.10 
	41.10 
	51.20 

	Ta
	1.09 
	0.88 
	1.18 
	1.38 
	1.33 
	1.17 
	1.52 
	1.43 
	1.42 
	1.27 
	1.47 
	1.37 
	1.17 

	Th
	7.92 
	7.34 
	23.80 
	19.80 
	25.00 
	14.40 
	26.80 
	3.05 
	22.40 
	21.60 
	22.20 
	25.30 
	23.70 

	Ti
	4661 
	3593 
	3793 
	3557 
	3613 
	2787 
	4837 
	4216 
	5221 
	5834 
	4014 
	3435 
	2597 

	U
	124.00 
	81.90 
	147.00 
	125.00 
	123.00 
	61.80 
	132.00 
	109.00 
	139.00 
	168.00 
	131.00 
	103.00 
	58.00 

	V
	1.85 
	0.45 
	0.18 
	2.66 
	1.98 
	1.25 
	1.79 
	0.24 
	0.17 
	0.28 
	1.14 
	2.51 
	1.00 

	Y
	20.90 
	28.70 
	16.50 
	47.50 
	33.60 
	16.30 
	22.90 
	4.79 
	46.40 
	24.10 
	41.40 
	31.50 
	26.00 

	Zn
	125.00 
	114.00 
	105.00 
	103.00 
	126.00 
	90.50 
	128.00 
	98.40 
	120.00 
	130.00 
	136.00 
	78.00 
	58.80 

	Zr
	187.00 
	303.00 
	155.00 
	135.00 
	135.00 
	140.00 
	204.00 
	193.00 
	199.00 
	255.00 
	160.00 
	140.00 
	202.00 

	La
	36.00 
	33.80 
	66.70 
	53.40 
	65.20 
	43.20 
	66.50 
	20.00 
	65.30 
	59.60 
	59.30 
	49.20 
	49.70 

	Ce
	76.10 
	53.40 
	170.00 
	104.00 
	158.00 
	82.50 
	165.00 
	36.00 
	170.00 
	148.00 
	113.00 
	90.80 
	96.20 

	Pr
	9.13 
	5.31 
	14.50 
	12.10 
	14.40 
	8.99 
	14.90 
	3.69 
	15.30 
	13.40 
	12.60 
	10.40 
	10.80 

	Nd
	40.50 
	21.20 
	44.90 
	52.30 
	48.80 
	38.50 
	48.10 
	15.20 
	47.30 
	44.10 
	56.10 
	45.00 
	48.30 

	Sm
	6.88 
	5.14 
	10.80 
	9.48 
	10.70 
	6.22 
	11.00 
	2.61 
	10.60 
	9.20 
	9.47 
	7.44 
	7.98 

	Eu
	1.49 
	2.59 
	2.66 
	1.82 
	1.57 
	1.46 
	1.56 
	1.88 
	1.78 
	0.89 
	1.84 
	1.34 
	0.97 

	Gd
	5.29 
	3.39 
	6.72 
	7.31 
	7.73 
	4.76 
	8.13 
	1.38 
	8.05 
	6.44 
	8.08 
	6.68 
	6.54 


continued Supplementary Table S1
	Sample
	TH43-1.2
	TH49-1
	TH49-6
	TH51-1
	TH51-2
	TH57-1
	TH57-2
	TH61-1
	TH61-2
	TH61-3
	TH52-1
	TH52-3
	TH52-5

	Tb
	0.86 
	0.71 
	1.08 
	1.41 
	1.36 
	0.78 
	1.28 
	0.22 
	1.49 
	1.07 
	1.41 
	1.12 
	1.07 

	Dy
	4.19 
	4.69 
	4.10 
	8.29 
	6.85 
	3.67 
	5.58 
	0.95 
	8.40 
	4.90 
	7.84 
	5.92 
	5.32 

	Ho
	0.78 
	1.06 
	0.64 
	1.69 
	1.27 
	0.66 
	0.88 
	0.19 
	1.71 
	0.90 
	1.56 
	1.18 
	0.97 

	Er
	2.57 
	3.53 
	1.94 
	5.48 
	4.01 
	2.05 
	2.73 
	0.69 
	5.80 
	2.94 
	4.84 
	3.71 
	2.87 

	Tm
	0.33 
	0.56 
	0.22 
	0.75 
	0.52 
	0.25 
	0.30 
	0.10 
	0.80 
	0.39 
	0.67 
	0.50 
	0.36 

	Yb
	2.30 
	4.11 
	1.44 
	4.96 
	3.50 
	1.60 
	2.14 
	0.63 
	5.47 
	2.81 
	4.23 
	3.41 
	2.39 

	Lu
	0.35 
	0.68 
	0.23 
	0.74 
	0.52 
	0.24 
	0.31 
	0.10 
	0.78 
	0.47 
	0.64 
	0.51 
	0.34 

	Nb/Y
	0.63 
	0.44 
	0.82 
	0.29 
	0.38 
	0.65 
	0.80 
	2.61 
	0.33 
	0.62 
	0.35 
	0.41 
	0.38 

	La/Yb
	15.65 
	8.22 
	46.32 
	10.77 
	18.63 
	27.00 
	31.07 
	31.75 
	11.94 
	21.21 
	14.02 
	14.43 
	20.79 

	Ti/Zr
	25.32 
	14.24 
	31.32 
	27.08 
	29.75 
	23.12 
	26.74 
	22.98 
	25.90 
	24.68 
	25.10 
	25.69 
	14.24 

	La/Sc
	1.82 
	2.28 
	4.42 
	2.24 
	3.24 
	4.28 
	4.24 
	1.63 
	2.68 
	2.60 
	2.43 
	2.91 
	4.44 

	Ba/Nb
	55.95 
	196.75 
	123.04 
	71.40 
	47.75 
	69.91 
	56.61 
	42.88 
	40.00 
	51.61 
	53.08 
	41.15 
	46.70 

	La/Nb
	2.75 
	2.68 
	4.94 
	3.93 
	5.05 
	4.08 
	3.63 
	1.60 
	4.24 
	4.00 
	4.06 
	3.78 
	4.97 

	La/Th
	4.55 
	4.60 
	2.80 
	2.70 
	2.61 
	3.00 
	2.48 
	6.56 
	2.92 
	2.76 
	2.67 
	1.94 
	2.10 

	ΣREEs
	186.77 
	140.17 
	325.93 
	263.73 
	324.43 
	194.88 
	328.41 
	83.64 
	342.78 
	295.11 
	281.58 
	227.21 
	233.81 

	(La/Yb)N
	10.55 
	5.54 
	31.23 
	7.26 
	12.56 
	18.20 
	20.95 
	21.40 
	8.05 
	14.30 
	9.45 
	9.73 
	14.02 

	ΣLREEs
	170.10 
	121.44 
	309.56 
	233.10 
	298.67 
	180.87 
	307.06 
	79.38 
	310.28 
	275.19 
	252.31 
	204.18 
	213.95 

	ΣHREEs
	16.67 
	18.73 
	16.37 
	30.63 
	25.76 
	14.01 
	21.35 
	4.26 
	32.50 
	19.92 
	29.27 
	23.03 
	19.86 

	δEu
	0.73 
	1.79 
	0.89 
	0.64 
	0.50 
	0.79 
	0.48 
	2.73 
	0.57 
	0.34 
	0.63 
	0.57 
	0.40 

	ICV
	1.92 
	1.02 
	0.67 
	0.90 
	0.89 
	0.97 
	1.01 
	1.36 
	1.53 
	1.52 
	0.91 
	0.86 
	0.89 

	CIA
	65.39 
	59.40 
	74.06 
	71.51 
	68.70 
	58.87 
	70.97 
	60.46 
	61.14 
	68.03 
	76.52 
	72.11 
	71.00 

	Simon X
	145.60 
	288.12 
	181.64 
	190.89 
	194.99 
	354.32 
	186.11 
	245.71 
	200.56 
	173.55 
	201.73 
	237.30 
	463.47 

	Simon Y
	47.51 
	40.94 
	62.00 
	65.48 
	61.48 
	44.60 
	66.52 
	54.04 
	56.59 
	69.85 
	70.88 
	67.30 
	60.26 

	Note:  LOI: Loss on ignition;  δEu=(Eu)cn/[(Gd)cn+(Sm)cn]/2; δCe=(Ce)cn/[(La)cn+(Pr)cn]/2; N: Chondrite-normalized
	


continued Supplementary Table S1
	Sample
	TH52-6
	TH52-7
	TH52-8
	TH53-1
	TH54-1
	TH54-2
	TH55-1
	JA10-1
	JA06-2
	JA07-1
	JA07-3
	JA07-4
	JA07-5

	SiO2
	69.61 
	69.18 
	61.97 
	56.14 
	59.74 
	54.78 
	69.79 
	55.95 
	68.26 
	71.01 
	65.73 
	58.85 
	58.32 

	Al2O3
	15.91 
	15.06 
	16.40 
	20.65 
	18.69 
	21.63 
	14.42 
	11.45 
	13.50 
	13.26 
	15.82 
	19.43 
	20.00 

	CaO
	0.36 
	0.31 
	0.94 
	0.32 
	0.39 
	0.39 
	1.27 
	6.12 
	0.77 
	0.61 
	0.65 
	0.78 
	0.61 

	Fe2O3
	0.70 
	1.00 
	1.31 
	5.82 
	1.23 
	1.10 
	0.80 
	1.26 
	1.48 
	1.12 
	1.36 
	1.34 
	1.18 

	FeO
	1.99 
	3.54 
	7.13 
	3.50 
	6.41 
	7.02 
	1.99 
	1.20 
	4.58 
	4.29 
	4.94 
	5.44 
	5.08 

	K2O
	4.27 
	3.44 
	3.10 
	4.18 
	4.61 
	5.22 
	5.34 
	2.53 
	3.18 
	2.87 
	2.82 
	4.06 
	4.51 

	MgO
	0.98 
	2.07 
	3.55 
	3.34 
	2.93 
	3.01 
	1.06 
	11.47 
	3.01 
	2.29 
	2.60 
	3.43 
	3.18 

	MnO
	0.02 
	0.03 
	0.11 
	0.20 
	0.08 
	0.09 
	0.04 
	0.04 
	0.05 
	0.04 
	0.12 
	0.06 
	0.06 

	Na2O
	3.43 
	0.78 
	0.97 
	1.18 
	0.77 
	0.84 
	2.36 
	3.78 
	0.01 
	0.86 
	1.35 
	1.24 
	1.52 

	P2O5
	0.07 
	0.06 
	0.07 
	0.08 
	0.06 
	0.08 
	0.09 
	0.13 
	0.12 
	0.05 
	0.19 
	0.09 
	0.09 

	TiO2
	0.50 
	0.72 
	0.73 
	0.71 
	0.68 
	0.69 
	0.58 
	0.57 
	0.56 
	0.53 
	0.53 
	0.69 
	0.70 

	LOI
	1.51 
	2.98 
	2.84 
	2.95 
	3.43 
	4.25 
	1.88 
	4.99 
	3.58 
	2.33 
	2.72 
	3.53 
	3.74 

	Total
	99.57 
	99.56 
	99.91 
	99.46 
	99.73 
	99.88 
	99.84 
	99.62 
	99.61 
	99.74 
	99.38 
	99.55 
	99.56 

	Ba
	1276 
	640 
	598 
	797 
	763 
	918 
	863 
	711 
	471 
	113 
	314 
	573 
	361 

	Be
	1.10 
	2.98 
	5.39 
	4.50 
	3.84 
	4.03 
	1.88 
	1.98 
	1.52 
	2.82 
	8.14 
	3.15 
	3.30 

	Co
	4.78 
	14.90 
	24.60 
	24.40 
	21.60 
	20.00 
	4.28 
	7.90 
	16.90 
	19.60 
	14.00 
	22.00 
	19.40 

	Cr
	7.51 
	98.70 
	109.00 
	123.00 
	123.00 
	131.00 
	16.00 
	56.10 
	75.80 
	73.30 
	85.40 
	141.00 
	126.00 

	Cs
	1.36 
	4.30 
	9.07 
	9.36 
	8.33 
	6.76 
	2.37 
	3.39 
	5.81 
	4.36 
	5.29 
	5.53 
	4.23 

	Cu
	2.27 
	14.40 
	41.80 
	18.20 
	29.60 
	10.90 
	20.20 
	20.40 
	16.10 
	42.80 
	30.00 
	27.80 
	16.60 

	Ga
	22.00 
	23.80 
	28.70 
	31.40 
	31.20 
	35.40 
	19.60 
	16.00 
	19.20 
	17.60 
	21.70 
	30.40 
	31.40 

	Hf
	7.82 
	5.98 
	3.21 
	4.94 
	4.85 
	4.66 
	10.30 
	4.82 
	3.61 
	2.39 
	2.90 
	4.43 
	4.56 

	Mn
	167.00 
	249.00 
	1249.00 
	2139.00 
	717.00 
	1000.00 
	290.00 
	279.00 
	386.00 
	291.00 
	1012.00 
	488.00 
	455.00 


continued Supplementary Table S1
	Sample
	TH52-6
	TH52-7
	TH52-8
	TH53-1
	TH54-1
	TH54-2
	TH55-1
	JA10-1
	JA06-2
	JA07-1
	JA07-3
	JA07-4
	JA07-5

	Mo
	0.39 
	0.13 
	0.30 
	0.16 
	0.34 
	0.22 
	0.12 
	0.86 
	0.08 
	0.17 
	0.05 
	0.19 
	0.61 

	Nb
	8.80 
	13.30 
	16.70 
	13.80 
	14.20 
	13.90 
	15.00 
	9.87 
	12.00 
	10.60 
	12.40 
	14.00 
	13.70 

	Ni
	3.81 
	28.50 
	40.90 
	33.70 
	38.70 
	34.10 
	6.10 
	21.90 
	42.30 
	54.70 
	37.10 
	62.20 
	56.50 

	Pb
	24.50 
	12.10 
	15.20 
	30.80 
	15.30 
	11.70 
	42.60 
	12.40 
	7.88 
	7.99 
	13.70 
	18.70 
	9.69 

	Rb
	157.00 
	161.00 
	235.00 
	205.00 
	276.00 
	269.00 
	198.00 
	75.20 
	78.70 
	21.90 
	111.00 
	173.00 
	68.00 

	Sb
	0.07 
	0.16 
	0.11 
	0.07 
	0.58 
	0.23 
	0.06 
	0.05 
	0.29 
	0.20 
	0.14 
	0.20 
	0.23 

	Sc
	5.06 
	13.00 
	21.30 
	25.20 
	21.50 
	23.10 
	3.49 
	9.63 
	11.00 
	3.70 
	12.00 
	12.90 
	5.04 

	Sn
	1.02 
	0.55 
	0.99 
	1.32 
	1.04 
	1.06 
	1.76 
	0.73 
	0.38 
	0.74 
	0.39 
	1.64 
	2.61 

	Sr
	192.00 
	37.40 
	59.90 
	55.60 
	49.00 
	50.20 
	108.00 
	214.00 
	34.90 
	15.10 
	58.00 
	72.30 
	47.30 

	Ta
	0.50 
	1.12 
	1.66 
	1.33 
	1.30 
	1.41 
	1.16 
	0.91 
	1.04 
	0.77 
	1.22 
	1.00 
	1.01 

	Th
	29.90 
	19.80 
	26.60 
	25.20 
	25.90 
	24.70 
	67.40 
	13.00 
	10.50 
	7.23 
	13.30 
	18.70 
	10.40 

	Ti
	2826 
	4138 
	4191 
	4103 
	4229 
	4078 
	2655 
	3629 
	3769 
	3170 
	3437 
	4500 
	4575 

	U
	36.60 
	90.20 
	113.00 
	126.00 
	127.00 
	132.00 
	27.30 
	84.40 
	81.30 
	74.30 
	75.30 
	141.00 
	140.00 

	V
	0.43 
	0.90 
	1.35 
	0.32 
	0.62 
	0.75 
	0.25 
	0.41 
	21.00 
	0.35 
	0.65 
	0.69 
	1.01 

	Y
	10.60 
	26.80 
	38.30 
	44.80 
	38.30 
	39.90 
	26.80 
	21.40 
	17.50 
	8.95 
	28.00 
	17.60 
	9.70 

	Zn
	48.30 
	82.60 
	146.00 
	139.00 
	102.00 
	90.00 
	77.90 
	56.00 
	105.00 
	87.40 
	122.00 
	122.00 
	106.00 

	Zr
	313.00 
	199.00 
	101.00 
	151.00 
	147.00 
	142.00 
	355.00 
	175.00 
	126.00 
	78.40 
	95.70 
	152.00 
	158.00 

	La
	92.10 
	54.90 
	60.20 
	65.70 
	71.00 
	77.60 
	130.00 
	24.90 
	26.10 
	19.30 
	34.00 
	51.30 
	33.80 

	Ce
	194.00 
	138.00 
	157.00 
	115.00 
	179.00 
	181.00 
	252.00 
	51.10 
	54.80 
	44.80 
	69.50 
	94.50 
	68.10 

	Pr
	14.90 
	12.10 
	13.40 
	14.40 
	15.60 
	15.70 
	22.00 
	5.85 
	6.06 
	4.49 
	7.69 
	11.40 
	7.79 

	Nd
	38.00 
	38.50 
	43.50 
	46.60 
	50.00 
	48.80 
	66.10 
	21.80 
	22.60 
	16.50 
	27.80 
	41.50 
	28.90 

	Sm
	7.49 
	8.51 
	9.97 
	10.50 
	11.40 
	11.10 
	14.50 
	4.12 
	4.31 
	3.16 
	5.68 
	7.49 
	5.38 

	Eu
	1.57 
	1.25 
	0.77 
	1.71 
	1.51 
	1.90 
	1.23 
	0.97 
	0.57 
	0.37 
	0.61 
	1.24 
	0.70 

	Gd
	3.55 
	6.53 
	7.85 
	8.48 
	8.62 
	8.75 
	10.70 
	4.13 
	4.06 
	2.79 
	5.74 
	6.69 
	4.29 


continued Supplementary Table S1
	Sample
	TH52-6
	TH52-7
	TH52-8
	TH53-1
	TH54-1
	TH54-2
	TH55-1
	JA10-1
	JA06-2
	JA07-1
	JA07-3
	JA07-4
	JA07-5

	Tb
	0.71 
	1.11 
	1.37 
	1.50 
	1.55 
	1.56 
	1.76 
	0.67 
	0.66 
	0.43 
	0.96 
	0.97 
	0.61 

	Dy
	2.58 
	5.56 
	7.01 
	8.34 
	7.66 
	8.32 
	7.07 
	3.67 
	3.15 
	1.82 
	4.93 
	3.74 
	2.20 

	Ho
	0.41 
	1.06 
	1.36 
	1.77 
	1.49 
	1.53 
	1.10 
	0.75 
	0.63 
	0.32 
	0.96 
	0.61 
	0.35 

	Er
	1.36 
	3.49 
	4.35 
	5.44 
	4.82 
	4.76 
	2.87 
	2.37 
	1.95 
	1.06 
	2.93 
	1.93 
	1.08 

	Tm
	0.13 
	0.45 
	0.58 
	0.72 
	0.62 
	0.62 
	0.28 
	0.30 
	0.23 
	0.13 
	0.38 
	0.21 
	0.11 

	Yb
	0.78 
	3.05 
	3.89 
	4.82 
	4.33 
	4.11 
	1.75 
	2.06 
	1.54 
	0.89 
	2.45 
	1.50 
	0.82 

	Lu
	0.12 
	0.47 
	0.56 
	0.71 
	0.64 
	0.62 
	0.26 
	0.30 
	0.24 
	0.13 
	0.36 
	0.24 
	0.12 

	Nb/Y
	0.83 
	0.50 
	0.44 
	0.31 
	0.37 
	0.35 
	0.56 
	0.46 
	0.69 
	1.18 
	0.44 
	0.80 
	1.41 

	La/Yb
	118.08 
	18.00 
	15.48 
	13.63 
	16.40 
	18.88 
	74.29 
	12.09 
	16.95 
	21.69 
	13.88 
	34.20 
	41.22 

	Ti/Zr
	9.57 
	21.68 
	43.32 
	28.18 
	27.72 
	29.12 
	9.79 
	19.52 
	26.64 
	40.52 
	33.19 
	27.21 
	26.55 

	La/Sc
	18.20 
	4.22 
	2.83 
	2.61 
	3.30 
	3.36 
	37.25 
	2.59 
	2.37 
	5.22 
	2.83 
	3.98 
	6.71 

	Ba/Nb
	145.00 
	48.12 
	35.81 
	57.75 
	53.73 
	66.04 
	57.53 
	72.04 
	39.25 
	10.66 
	25.32 
	40.93 
	26.35 

	La/Nb
	10.47 
	4.13 
	3.60 
	4.76 
	5.00 
	5.58 
	8.67 
	2.52 
	2.18 
	1.82 
	2.74 
	3.66 
	2.47 

	La/Th
	3.08 
	2.77 
	2.26 
	2.61 
	2.74 
	3.14 
	1.93 
	1.92 
	2.49 
	2.67 
	2.56 
	2.74 
	3.25 

	ΣREEs
	357.70 
	274.98 
	311.81 
	285.69 
	358.24 
	366.37 
	511.62 
	122.99 
	126.90 
	96.19 
	163.99 
	223.32 
	154.25 

	(La/Yb)N
	79.61 
	12.14 
	10.43 
	9.19 
	11.05 
	12.73 
	50.08 
	8.15 
	11.43 
	14.62 
	9.36 
	23.06 
	27.79 

	ΣLREEs
	348.06 
	253.26 
	284.84 
	253.91 
	328.51 
	336.10 
	485.83 
	108.74 
	114.44 
	88.62 
	145.28 
	207.43 
	144.67 

	ΣHREEs
	9.64 
	21.72 
	26.97 
	31.78 
	29.73 
	30.27 
	25.79 
	14.25 
	12.46 
	7.57 
	18.71 
	15.89 
	9.58 

	δEu
	0.82 
	0.49 
	0.26 
	0.54 
	0.45 
	0.57 
	0.29 
	0.71 
	0.41 
	0.37 
	0.32 
	0.53 
	0.43 

	ICV
	0.78 
	0.81 
	1.13 
	0.94 
	0.95 
	0.88 
	0.94 
	2.36 
	1.04 
	0.98 
	0.94 
	0.91 
	0.87 

	CIA
	58.50 
	71.42 
	70.11 
	73.39 
	71.98 
	72.87 
	55.20 
	43.00 
	79.53 
	69.08 
	71.02 
	71.22 
	70.20 

	Simon X
	357.36 
	364.46 
	239.05 
	195.09 
	231.19 
	191.74 
	359.14 
	148.54 
	336.39 
	373.54 
	295.30 
	219.59 
	218.28 

	Simon Y
	33.93 
	65.41 
	69.72 
	71.14 
	68.23 
	68.07 
	27.39 
	37.16 
	71.78 
	65.09 
	65.82 
	65.47 
	62.54 

	Note:  LOI: Loss on ignition;  δEu=(Eu)cn/[(Gd)cn+(Sm)cn]/2; δCe=(Ce)cn/[(La)cn+(Pr)cn]/2; N: Chondrite-normalized
	


