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Major and trace element concentrations of the adakitic samples.

	Sample No.
	15DY01-1
	15DY01-2
	15DY01-3
	15DY01-4
	15DY02
	17HB2-1
	17HB2-1
	17PD1-1
	17PD1-2
	17PD1-3
	17PD1-4
	17PD1-5

	Location
	Wawuliu
	Wawuliu
	Wawuliu
	Wawuliu
	Wawuliu
	Linyi
	Linyi
	Laiyang
	Laiyang
	Laiyang
	Laiyang
	Laiyang

	Characteristic
	high Mg# adakitic rocks (HMA)
	low Mg# adakitic rocks (LMA)

	SiO2
	64.46 
	69.08 
	65.91 
	65.56 
	64.10 
	67.11 
	64.67 
	66.91 
	66.39 
	66.37 
	66.31 
	67.36 

	TiO2
	0.41 
	0.40 
	0.39 
	0.37 
	0.41 
	0.43 
	0.47 
	0.32 
	0.32 
	0.32 
	0.35 
	0.32 

	Al2O3
	13.21 
	13.57 
	13.18 
	12.78 
	13.89 
	15.35 
	16.80 
	16.10 
	16.11 
	16.23 
	16.27 
	16.26 

	Fe2O3
	3.26 
	2.79 
	2.80 
	2.91 
	3.06 
	3.84 
	4.00 
	3.03 
	2.99 
	3.03 
	2.98 
	2.68 

	FeOT
	2.94 
	2.51 
	2.52 
	2.62 
	2.75 
	3.46 
	3.60 
	2.73 
	2.69 
	2.73 
	2.68 
	2.41 

	MnO
	0.05 
	0.03 
	0.05 
	0.05 
	0.05 
	0.02 
	0.03 
	0.06 
	0.06 
	0.13 
	0.07 
	0.07 

	MgO
	2.25 
	1.55 
	1.97 
	1.94 
	1.83 
	0.31 
	0.43 
	0.63 
	0.71 
	0.58 
	0.60 
	0.51 

	CaO
	3.19 
	1.22 
	2.87 
	3.20 
	2.84 
	0.77 
	0.82 
	2.00 
	1.97 
	1.98 
	2.16 
	1.96 

	Na2O
	3.64 
	3.30 
	3.40 
	3.18 
	3.87 
	4.86 
	5.84 
	4.44 
	4.35 
	4.41 
	4.27 
	4.50 

	K2O
	3.67 
	4.58 
	4.11 
	4.06 
	4.02 
	5.92 
	5.33 
	4.33 
	4.26 
	4.34 
	4.19 
	4.29 

	P2O5
	0.17 
	0.17 
	0.15 
	0.16 
	0.16 
	0.30 
	0.32 
	0.15 
	0.14 
	0.14 
	0.16 
	0.14 

	LOI
	4.20 
	2.40 
	3.80 
	4.30 
	4.20 
	0.70 
	0.90 
	1.60 
	2.20 
	2.00 
	2.20 
	1.50 

	Sum
	99.73 
	99.75 
	99.73 
	99.75 
	99.72 
	99.84 
	99.83 
	99.84 
	99.84 
	99.84 
	99.84 
	99.84 

	A/CNK
	0.87 
	1.01 
	0.87 
	0.84 
	0.89 
	0.90 
	0.95 
	1.02 
	1.04 
	1.04 
	1.05 
	1.04 

	Mg#
	57.69 
	52.41 
	58.25 
	56.83 
	54.25 
	13.79 
	17.56 
	29.17 
	31.99 
	27.49 
	28.51 
	27.37 

	Na2O+K2O
	7.30 
	7.88 
	7.51 
	7.24 
	7.89 
	10.78 
	11.17 
	8.77 
	8.61 
	8.75 
	8.46 
	8.79 

	K2O/Na2O
	1.01 
	1.39 
	1.21 
	1.27 
	1.04 
	1.22 
	0.91 
	0.98 
	0.98 
	0.98 
	0.98 
	0.95 

	La
	39.7 
	36.8 
	51.3 
	28.3 
	36.0 
	103.6 
	120.5 
	89.2 
	92.8 
	93.5 
	88.3 
	96.0 

	Ce
	68.0 
	65.6 
	79.4 
	51.2 
	64.2 
	167.9 
	194.7 
	150.2 
	155.5 
	153.8 
	139.9 
	159.6 

	Pr
	6.97 
	6.46 
	7.76 
	5.11 
	6.44 
	16.75 
	19.37 
	14.73 
	15.03 
	15.28 
	14.34 
	15.60 

	Nd
	23.0 
	21.2 
	25.7 
	17.5 
	22.1 
	54.9 
	64.7 
	49.8 
	47.5 
	46.7 
	43.9 
	48.8 

	Sm
	3.66 
	3.37 
	3.53 
	2.80 
	3.36 
	7.07 
	7.90 
	6.01 
	6.46 
	6.37 
	5.65 
	6.20 

	Eu
	0.99 
	0.88 
	0.99 
	0.78 
	0.91 
	1.66 
	1.96 
	1.35 
	1.27 
	1.41 
	1.33 
	1.31 

	Gd
	2.85 
	2.65 
	2.90 
	2.24 
	2.64 
	4.59 
	5.34 
	3.98 
	4.18 
	3.99 
	3.93 
	4.33 

	Tb
	0.37 
	0.34 
	0.36 
	0.32 
	0.33 
	0.51 
	0.55 
	0.53 
	0.56 
	0.55 
	0.55 
	0.55 

	Dy
	1.82 
	1.68 
	2.03 
	1.77 
	1.85 
	2.37 
	2.66 
	3.18 
	3.02 
	3.07 
	3.06 
	2.98 

	Ho
	0.39 
	0.27 
	0.36 
	0.33 
	0.32 
	0.43 
	0.48 
	0.56 
	0.63 
	0.58 
	0.60 
	0.60 

	Er
	1.01 
	0.84 
	0.97 
	1.00 
	1.00 
	1.20 
	1.50 
	1.62 
	1.93 
	1.86 
	1.90 
	1.92 

	Tm
	0.15 
	0.10 
	0.14 
	0.15 
	0.14 
	0.17 
	0.21 
	0.24 
	0.28 
	0.26 
	0.26 
	0.29 

	Yb
	1.15 
	0.78 
	0.95 
	0.94 
	0.97 
	1.15 
	1.31 
	1.71 
	1.99 
	1.76 
	1.72 
	1.86 

	Lu
	0.16 
	0.12 
	0.15 
	0.15 
	0.14 
	0.19 
	0.20 
	0.29 
	0.31 
	0.28 
	0.29 
	0.31 

	(La/Yb)N
	23.30 
	31.85 
	36.45 
	20.32 
	25.05 
	60.81 
	62.09 
	35.21 
	31.48 
	35.86 
	34.65 
	34.84 

	(Dy/Yb)N
	1.03 
	1.40 
	1.39 
	1.22 
	1.24 
	1.34 
	1.32 
	1.21 
	0.99 
	1.13 
	1.16 
	1.04 

	δEu
	0.90 
	0.87 
	0.92 
	0.92 
	0.90 
	0.84 
	0.87 
	0.80 
	0.70 
	0.80 
	0.82 
	0.73 

	Rb
	81.5 
	110.4 
	102.0 
	95.4 
	97.8 
	119.9 
	112.6 
	98.1 
	98.1 
	100.5 
	99.3 
	100.9 

	Ba
	1123 
	1098 
	1104 
	1124 
	1189 
	1918 
	1894 
	2540 
	2599 
	2541 
	2466 
	2660 

	Th
	14.3 
	11.9 
	16.3 
	14.4 
	15.5 
	17.7 
	20.5 
	14.2 
	15.1 
	13.9 
	15.0 
	14.4 

	U
	1.8 
	1.6 
	2.2 
	1.9 
	2.6 
	2.2 
	2.4 
	2.2 
	2.4 
	2.5 
	2.3 
	2.2 

	Nb
	8.6 
	9.3 
	8.1 
	8.5 
	8.5 
	11.7 
	12.1 
	9.3 
	9.4 
	9.3 
	9.5 
	9.6 

	Ta
	0.8 
	0.8 
	0.8 
	0.7 
	0.7 
	0.7 
	0.7 
	0.6 
	0.6 
	0.5 
	0.5 
	0.5 

	Pb
	4.6 
	3.6 
	7.5 
	8.0 
	7.3 
	16.5 
	18.1 
	6.3 
	3.7 
	5.1 
	9.1 
	5.9 

	Sr
	478.7 
	458.6 
	479.5 
	420.0 
	580.6 
	432.0 
	448.5 
	455.3 
	479.2 
	479.0 
	502.7 
	468.7 

	Y
	10.2 
	8.4 
	10.6 
	8.6 
	9.7 
	13.8 
	14.0 
	17.7 
	17.6 
	17.6 
	17.4 
	17.9 

	Zr
	150.8 
	143.0 
	129.7 
	137.9 
	150.1 
	272.1 
	313.0 
	292.5 
	302.2 
	303.5 
	295.8 
	309.4 

	Hf
	4.5 
	4.2 
	3.6 
	4.1 
	4.2 
	6.4 
	6.9 
	6.5 
	7.1 
	6.7 
	6.4 
	7.3 

	Ga
	14.7 
	14.7 
	14.7 
	13.0 
	17.2 
	16.4 
	17.9 
	15.2 
	16.3 
	18.8 
	18.1 
	17.9 

	Sr/Y
	46.93 
	54.60 
	45.24 
	48.84 
	59.86 
	31.30 
	32.04 
	25.72 
	27.23 
	27.22 
	28.89 
	26.18 

	10000*Ga/Al
	2.10 
	2.05 
	2.11 
	1.92 
	2.34 
	2.02 
	2.01 
	1.78 
	1.91 
	2.19 
	2.10 
	2.08 

	Th/U
	7.94 
	7.44 
	7.41 
	7.58 
	5.96 
	8.05 
	8.54 
	6.45 
	6.29 
	5.56 
	6.52 
	6.55 

	Nb/Ta
	10.75 
	11.63 
	10.13 
	12.14 
	12.14 
	16.71 
	17.29 
	15.50 
	15.67 
	18.60 
	19.00 
	19.20 

	La/Yb
	34.52 
	47.18 
	54.00 
	30.11 
	37.11 
	90.09 
	91.98 
	52.16 
	46.63 
	53.13 
	51.34 
	51.61 

	Ba/Nb
	130.58 
	118.06 
	136.30 
	132.24 
	139.88 
	163.93 
	156.53 
	273.12 
	276.49 
	273.23 
	259.58 
	277.08 

	La/Nb
	4.62 
	3.96 
	6.33 
	3.33 
	4.24 
	8.85 
	9.96 
	9.59 
	9.87 
	10.05 
	9.29 
	10.00 

	Ce/Pb
	14.78 
	18.22 
	10.59 
	6.40 
	8.79 
	10.18 
	10.76 
	23.84 
	42.03 
	30.16 
	15.37 
	27.05 


 wt.% for major element,  ppm for trace element. FeOT=Fe2O3*0.8998, Mg#=100*(MgO/40.31)/(MgO/40.31+FeOT/71.844 ). A/CNK=Al2O3/(CaO+Na2O+K2O) (molar ratio)





	Supplementary Table 3A-2 
Major and trace element concentrations of the normal intermediate-felsic rock samples.

	Sample No.
	17JX1-1
	17JX1-2
	17JX2-1
	17JX2-2
	17JX2-3
	17JX2-5
	17JX3-1
	17JX3-2
	17JX3-3
	17JX3-4
	17JX3-5
	17LS1-1
	17LS1-2
	17LS1-3
	17LS1-4
	17LS1-5
	17JN1-1
	17JN1-2

	Location
	Juxian
	Juxian
	Juxian
	Juxian
	Juxian
	Juxian
	Juxian
	Juxian
	Juxian
	Juxian
	Juxian
	Linshu
	Linshu
	Linshu
	Linshu
	Linshu
	Junan
	Junan

	Characteristic
	normal intermediate-felsic rocks (NIF)

	SiO2
	58.26 
	57.92 
	52.73 
	52.41 
	59.50 
	58.76 
	64.89 
	70.81 
	64.31 
	64.66 
	63.30 
	72.60 
	72.87 
	73.02 
	72.05 
	73.26 
	54.01 
	54.01 

	TiO2
	0.93 
	0.92 
	0.84 
	0.81 
	0.81 
	0.78 
	0.37 
	0.25 
	0.40 
	0.41 
	0.45 
	0.24 
	0.24 
	0.23 
	0.26 
	0.24 
	1.01 
	1.00 

	Al2O3
	17.30 
	16.83 
	14.56 
	14.64 
	14.97 
	15.37 
	16.98 
	15.00 
	17.61 
	16.99 
	17.63 
	14.24 
	14.02 
	13.84 
	14.45 
	13.99 
	15.84 
	16.16 

	Fe2O3
	6.68 
	6.72 
	5.30 
	5.39 
	5.50 
	5.36 
	2.90 
	1.73 
	2.62 
	3.01 
	3.08 
	1.47 
	1.39 
	1.40 
	1.57 
	1.36 
	7.74 
	7.70 

	FeOT
	6.01 
	6.05 
	4.77 
	4.85 
	4.95 
	4.82 
	2.61 
	1.56 
	2.36 
	2.71 
	2.77 
	1.32 
	1.25 
	1.26 
	1.41 
	1.22 
	6.96 
	6.93 

	MnO
	0.09 
	0.11 
	0.12 
	0.13 
	0.09 
	0.08 
	0.09 
	0.07 
	0.07 
	0.08 
	0.09 
	0.03 
	0.04 
	0.02 
	0.04 
	0.03 
	0.13 
	0.13 

	MgO
	1.70 
	2.28 
	3.11 
	3.24 
	3.40 
	3.17 
	0.80 
	0.34 
	0.65 
	0.86 
	0.83 
	0.24 
	0.21 
	0.21 
	0.24 
	0.18 
	4.04 
	3.99 

	CaO
	1.26 
	1.41 
	8.77 
	8.73 
	4.46 
	4.85 
	2.12 
	1.08 
	2.06 
	2.21 
	2.25 
	0.80 
	0.68 
	0.71 
	0.81 
	0.63 
	5.88 
	5.88 

	Na2O
	5.29 
	4.61 
	3.28 
	3.15 
	3.10 
	3.39 
	4.76 
	4.44 
	4.77 
	4.84 
	4.80 
	3.93 
	3.89 
	3.81 
	3.90 
	3.82 
	3.76 
	3.72 

	K2O
	5.32 
	5.57 
	2.95 
	3.03 
	3.23 
	3.27 
	5.75 
	5.46 
	6.05 
	5.62 
	6.17 
	5.65 
	5.62 
	5.57 
	5.67 
	5.67 
	4.55 
	4.54 

	P2O5
	0.56 
	0.57 
	0.37 
	0.40 
	0.36 
	0.26 
	0.17 
	0.06 
	0.13 
	0.18 
	0.17 
	0.03 
	0.03 
	0.03 
	0.03 
	0.03 
	0.72 
	0.72 

	LOI
	2.00 
	2.40 
	7.60 
	7.60 
	4.20 
	4.30 
	0.70 
	0.50 
	0.80 
	0.70 
	0.70 
	0.60 
	0.80 
	1.00 
	0.80 
	0.60 
	1.40 
	1.20 

	Sum
	99.68 
	99.67 
	99.74 
	99.73 
	99.73 
	99.73 
	99.77 
	99.85 
	99.74 
	99.77 
	99.74 
	99.89 
	99.89 
	99.90 
	99.89 
	99.89 
	99.59 
	99.59 

	A/CNK
	0.99 
	0.98 
	0.69 
	0.70 
	0.97 
	0.94 
	0.92 
	0.92 
	0.93 
	0.91 
	0.91 
	0.92 
	0.92 
	0.92 
	0.94 
	0.93 
	0.78 
	0.80 

	Mg#
	33.51 
	40.19 
	53.75 
	54.35 
	55.05 
	53.95 
	35.33 
	28.02 
	32.95 
	36.14 
	34.80 
	24.44 
	23.03 
	22.91 
	23.24 
	20.77 
	50.83 
	50.65 

	Na2O+K2O
	10.61 
	10.18 
	6.23 
	6.18 
	6.33 
	6.66 
	10.51 
	9.90 
	10.82 
	10.46 
	10.97 
	9.58 
	9.51 
	9.38 
	9.57 
	9.49 
	8.31 
	8.26 

	K2O/Na2O
	1.01 
	1.21 
	0.90 
	0.96 
	1.04 
	0.96 
	1.21 
	1.23 
	1.27 
	1.16 
	1.29 
	1.44 
	1.44 
	1.46 
	1.45 
	1.48 
	1.21 
	1.22 

	La
	129.6 
	123.9 
	58.3 
	61.8 
	60.3 
	55.8 
	72.7 
	102.1 
	135.6 
	144.6 
	115.0 
	86.4 
	99.9 
	79.0 
	97.1 
	99.1 
	126.8 
	117.3 

	Ce
	216.9 
	212.7 
	104.2 
	113.7 
	110.1 
	102.0 
	133.5 
	170.9 
	226.9 
	231.2 
	203.3 
	150.2 
	172.6 
	136.8 
	165.1 
	161.3 
	227.2 
	219.2 

	Pr
	24.48 
	23.60 
	11.73 
	12.10 
	12.38 
	11.31 
	14.23 
	16.75 
	22.64 
	22.33 
	21.54 
	15.37 
	16.97 
	14.00 
	17.03 
	16.83 
	24.50 
	23.31 

	Nd
	83.1 
	82.9 
	43.1 
	43.8 
	44.4 
	41.6 
	47.5 
	53.6 
	74.3 
	70.8 
	72.3 
	50.4 
	54.3 
	45.1 
	55.1 
	54.8 
	88.8 
	87.5 

	Sm
	13.12 
	12.64 
	7.04 
	7.30 
	7.65 
	7.59 
	6.79 
	7.84 
	10.33 
	9.96 
	10.78 
	8.74 
	9.35 
	8.14 
	9.85 
	9.49 
	13.40 
	13.95 

	Eu
	2.93 
	2.73 
	1.69 
	1.79 
	1.77 
	1.64 
	2.08 
	1.15 
	2.57 
	2.00 
	2.65 
	1.24 
	1.19 
	1.15 
	1.30 
	1.26 
	3.17 
	3.28 

	Gd
	9.44 
	8.65 
	5.90 
	6.15 
	5.94 
	6.03 
	4.87 
	5.81 
	7.34 
	6.78 
	7.26 
	6.78 
	7.12 
	6.59 
	7.39 
	7.53 
	9.29 
	9.39 

	Tb
	1.15 
	1.14 
	0.81 
	0.81 
	0.81 
	0.81 
	0.57 
	0.81 
	0.94 
	0.87 
	1.00 
	1.11 
	1.11 
	1.04 
	1.21 
	1.18 
	1.14 
	1.07 

	Dy
	6.02 
	5.69 
	4.41 
	4.50 
	4.58 
	4.24 
	2.98 
	4.26 
	4.76 
	4.75 
	5.20 
	6.35 
	6.91 
	5.99 
	7.26 
	7.07 
	5.47 
	5.47 

	Ho
	1.09 
	1.10 
	0.88 
	0.90 
	0.92 
	0.83 
	0.58 
	0.88 
	0.91 
	0.89 
	0.97 
	1.13 
	1.24 
	1.10 
	1.31 
	1.35 
	0.98 
	0.95 

	Er
	2.91 
	2.98 
	2.53 
	2.59 
	2.40 
	2.45 
	1.82 
	2.81 
	2.67 
	2.59 
	2.83 
	3.39 
	3.65 
	3.35 
	3.68 
	3.68 
	2.78 
	2.87 

	Tm
	0.42 
	0.43 
	0.35 
	0.36 
	0.34 
	0.32 
	0.30 
	0.43 
	0.41 
	0.38 
	0.42 
	0.49 
	0.49 
	0.48 
	0.48 
	0.53 
	0.35 
	0.36 

	Yb
	2.81 
	2.88 
	2.42 
	2.31 
	2.42 
	2.20 
	2.20 
	2.91 
	2.78 
	2.55 
	2.91 
	3.02 
	3.31 
	2.96 
	3.26 
	3.17 
	2.30 
	2.39 

	Lu
	0.45 
	0.43 
	0.35 
	0.36 
	0.37 
	0.34 
	0.35 
	0.46 
	0.40 
	0.41 
	0.45 
	0.40 
	0.41 
	0.39 
	0.41 
	0.42 
	0.38 
	2.39 

	(La/Yb)N
	31.13 
	29.04 
	16.26 
	18.06 
	16.82 
	17.12 
	22.31 
	23.68 
	32.92 
	38.28 
	26.67 
	19.31 
	20.37 
	18.01 
	20.10 
	21.10 
	37.21 
	2.39 

	(Dy/Yb)N
	1.39 
	1.28 
	1.18 
	1.27 
	1.23 
	1.25 
	0.88 
	0.95 
	1.11 
	1.21 
	1.16 
	1.37 
	1.36 
	1.31 
	1.45 
	1.45 
	1.55 
	2.39 

	δEu
	0.77 
	0.76 
	0.78 
	0.80 
	0.77 
	0.72 
	1.06 
	0.50 
	0.86 
	0.70 
	0.87 
	0.48 
	0.43 
	0.47 
	0.45 
	0.44 
	0.82 
	2.39 

	Rb
	148.0 
	155.2 
	91.2 
	95.1 
	101.6 
	96.0 
	150.2 
	190.1 
	124.7 
	128.0 
	127.3 
	98.2 
	92.7 
	94.5 
	92.1 
	97.3 
	92.7 
	2.39 

	Ba
	2793 
	3009 
	1267 
	1343 
	1381 
	1547 
	2469 
	901 
	2791 
	2025 
	2658 
	670 
	609 
	649 
	720 
	608 
	4361 
	2.39 

	Th
	23.9 
	22.4 
	11.3 
	13.0 
	13.3 
	10.8 
	15.6 
	35.8 
	17.6 
	25.4 
	23.5 
	17.3 
	17.8 
	16.6 
	19.5 
	17.2 
	15.8 
	2.39 

	U
	2.9 
	2.9 
	2.2 
	2.6 
	2.4 
	2.3 
	3.5 
	5.6 
	3.2 
	4.4 
	3.8 
	2.0 
	1.8 
	1.9 
	2.2 
	1.7 
	2.3 
	2.39 

	Nb
	22.5 
	21.3 
	13.1 
	12.6 
	13.3 
	12.1 
	21.6 
	31.9 
	20.4 
	21.6 
	23.0 
	17.2 
	16.1 
	15.3 
	17.7 
	17.2 
	13.0 
	2.39 

	Ta
	1.4 
	1.1 
	0.9 
	0.9 
	0.8 
	0.7 
	1.2 
	1.7 
	1.2 
	1.2 
	1.3 
	1.2 
	1.4 
	1.4 
	1.4 
	1.5 
	0.7 
	2.39 

	Pb
	16.1 
	16.8 
	9.3 
	8.0 
	8.3 
	9.3 
	11.8 
	12.4 
	8.5 
	7.7 
	7.6 
	9.9 
	9.7 
	8.7 
	11.1 
	8.8 
	12.0 
	2.39 

	Sr
	982.6 
	1059.3 
	800.9 
	790.6 
	797.8 
	904.7 
	680.3 
	246.4 
	714.0 
	612.9 
	701.7 
	167.2 
	155.8 
	156.1 
	187.9 
	160.5 
	1484.1 
	2.39 

	Y
	31.5 
	28.4 
	23.4 
	24.2 
	24.6 
	25.1 
	17.5 
	27.8 
	26.1 
	25.0 
	28.4 
	35.0 
	34.4 
	33.3 
	36.0 
	36.3 
	27.7 
	2.39 

	Zr
	409.1 
	388.2 
	292.4 
	310.0 
	313.5 
	289.5 
	543.5 
	275.1 
	563.3 
	412.6 
	631.8 
	228.4 
	222.9 
	209.8 
	230.9 
	205.7 
	317.8 
	2.39 

	Hf
	9.5 
	9.2 
	7.5 
	7.6 
	8.1 
	7.2 
	12.3 
	8.0 
	12.2 
	9.9 
	13.9 
	6.4 
	6.2 
	6.1 
	6.7 
	5.7 
	7.2 
	2.39 

	Ga
	18.9 
	19.9 
	18.3 
	17.7 
	18.2 
	18.7 
	18.6 
	17.9 
	17.9 
	18.1 
	17.4 
	14.8 
	15.5 
	15.1 
	13.7 
	14.1 
	18.1 
	2.39 

	Sr/Y
	31.19 
	37.30 
	34.23 
	32.67 
	32.43 
	36.04 
	38.87 
	8.86 
	27.36 
	24.52 
	24.71 
	4.78 
	4.53 
	4.69 
	5.22 
	4.42 
	53.58 
	2.39 

	10000*Ga/Al
	2.06 
	2.23 
	2.37 
	2.28 
	2.30 
	2.30 
	2.07 
	2.25 
	1.92 
	2.01 
	1.86 
	1.96 
	2.09 
	2.06 
	1.79 
	1.90 
	2.16 
	2.39 

	Th/U
	8.24 
	7.72 
	5.14 
	5.00 
	5.54 
	4.70 
	4.46 
	6.39 
	5.50 
	5.77 
	6.18 
	8.65 
	9.89 
	8.74 
	8.86 
	10.12 
	6.87 
	2.39 

	Nb/Ta
	16.07 
	19.36 
	14.56 
	14.00 
	16.63 
	17.29 
	18.00 
	18.76 
	17.00 
	18.00 
	17.69 
	14.33 
	11.50 
	10.93 
	12.64 
	11.47 
	18.57 
	2.39 

	La/Yb
	46.12 
	43.02 
	24.09 
	26.75 
	24.92 
	25.36 
	33.05 
	35.09 
	48.78 
	56.71 
	39.52 
	28.61 
	30.18 
	26.69 
	29.79 
	31.26 
	55.13 
	2.39 

	Ba/Nb
	124.13 
	141.27 
	96.72 
	106.59 
	103.83 
	127.85 
	114.31 
	28.24 
	136.81 
	93.75 
	115.57 
	38.95 
	37.83 
	42.42 
	40.68 
	35.35 
	335.46 
	2.39 

	La/Nb
	5.76 
	5.82 
	4.45 
	4.90 
	4.53 
	4.61 
	3.37 
	3.20 
	6.65 
	6.69 
	5.00 
	5.02 
	6.20 
	5.16 
	5.49 
	5.76 
	9.75 
	2.39 

	Ce/Pb
	13.47 
	12.66 
	11.20 
	14.21 
	13.27 
	10.97 
	11.31 
	13.78 
	26.69 
	30.03 
	26.75 
	15.17 
	17.79 
	15.72 
	14.87 
	18.33 
	18.93 
	2.39 

	wt.% for major element,  ppm for trace element. FeOT=Fe2O3*0.8998, Mg#=100*(MgO/40.31)/(MgO/40.31+FeOT/71.844 ). A/CNK=Al2O3/(CaO+Na2O+K2O) (molar ratio)
	
	
	
	






	Supplementary Table 3A-3 
Major and trace element concentrations of the A-type granitoids samples.

	Sample No.
	17JX5-1
	17JX5-2
	17QL1-1
	17QL1-2
	17QL1-3
	17QL1-4
	17QL2-1
	17QL2-2
	17QL2-3
	17QL2-4
	17QL2-5
	17LY1-1
	17LY1-2
	17LY1-3
	17LY1-4
	17LY1-5

	Location
	Juxian
	Juxian
	Laoshan
	Laoshan
	Laoshan
	Laoshan
	Laoshan
	Laoshan
	Laoshan
	Laoshan
	Laoshan
	Laiyang
	Laiyang
	Laiyang
	Laiyang
	Laiyang

	Characteristic
	A-type granitoids (A)

	SiO2
	68.30 
	68.34 
	76.61 
	76.30 
	76.13 
	76.66 
	73.15 
	74.36 
	73.74 
	73.37 
	73.77 
	77.35 
	77.79 
	75.96 
	78.61 
	76.19 

	TiO2
	0.40 
	0.40 
	0.19 
	0.19 
	0.20 
	0.18 
	0.23 
	0.22 
	0.27 
	0.25 
	0.25 
	0.29 
	0.31 
	0.31 
	0.29 
	0.30 

	Al2O3
	15.98 
	15.96 
	12.45 
	12.40 
	12.36 
	12.35 
	13.93 
	13.40 
	13.46 
	13.72 
	13.31 
	11.44 
	10.83 
	11.97 
	10.39 
	12.07 

	Fe2O3
	2.22 
	2.23 
	1.23 
	1.28 
	1.40 
	1.27 
	1.28 
	1.22 
	1.52 
	1.45 
	1.41 
	1.12 
	1.20 
	1.74 
	1.86 
	1.26 

	FeOT
	2.00 
	2.01 
	1.11 
	1.15 
	1.26 
	1.14 
	1.15 
	1.10 
	1.37 
	1.30 
	1.27 
	1.01 
	1.08 
	1.57 
	1.67 
	1.13 

	MnO
	0.06 
	0.06 
	0.03 
	0.07 
	0.09 
	0.03 
	0.05 
	0.04 
	0.06 
	0.06 
	0.05 
	0.03 
	0.04 
	0.04 
	0.03 
	0.04 

	MgO
	0.30 
	0.28 
	0.07 
	0.06 
	0.08 
	0.05 
	0.27 
	0.22 
	0.29 
	0.29 
	0.26 
	0.12 
	0.19 
	0.29 
	0.17 
	0.12 

	CaO
	0.54 
	0.52 
	0.03 
	0.09 
	0.23 
	0.03 
	0.87 
	0.74 
	0.84 
	0.82 
	0.79 
	0.31 
	0.43 
	0.25 
	0.24 
	0.31 

	Na2O
	4.81 
	4.84 
	4.20 
	4.34 
	4.26 
	4.22 
	4.29 
	4.11 
	4.16 
	4.26 
	4.09 
	3.55 
	3.12 
	4.07 
	3.29 
	3.87 

	K2O
	6.05 
	6.10 
	4.64 
	4.64 
	4.79 
	4.59 
	5.15 
	5.09 
	5.02 
	5.06 
	4.93 
	4.32 
	4.38 
	3.89 
	3.65 
	4.45 

	P2O5
	0.07 
	0.06 
	0.01 
	0.01 
	0.01 
	0.01 
	0.05 
	0.03 
	0.05 
	0.05 
	0.04 
	0.05 
	0.12 
	0.05 
	0.05 
	0.05 

	LOI
	1.00 
	1.00 
	0.40 
	0.50 
	0.30 
	0.50 
	0.60 
	0.40 
	0.40 
	0.60 
	1.00 
	1.10 
	1.20 
	1.10 
	1.10 
	1.00 

	Sum
	99.77 
	99.79 
	99.90 
	99.90 
	99.89 
	99.91 
	99.91 
	99.92 
	99.90 
	99.91 
	99.91 
	99.87 
	99.85 
	99.85 
	99.86 
	99.86 

	A/CNK
	0.94 
	0.94 
	0.94 
	0.92 
	0.90 
	0.94 
	0.91 
	0.91 
	0.91 
	0.91 
	0.92 
	0.94 
	0.92 
	0.99 
	0.98 
	0.94 

	Mg#
	21.12 
	19.92 
	10.13 
	8.50 
	10.17 
	7.23 
	29.47 
	26.32 
	27.43 
	28.37 
	26.75 
	17.51 
	23.87 
	24.82 
	15.33 
	15.87 

	Na2O+K2O
	10.86 
	10.94 
	8.84 
	8.98 
	9.05 
	8.81 
	9.44 
	9.20 
	9.18 
	9.32 
	9.02 
	7.87 
	7.50 
	7.96 
	6.94 
	8.32 

	K2O/Na2O
	1.26 
	1.26 
	1.10 
	1.07 
	1.12 
	1.09 
	1.20 
	1.24 
	1.21 
	1.19 
	1.21 
	1.22 
	1.40 
	0.96 
	1.11 
	1.15 

	La
	177.6 
	169.3 
	39.0 
	40.2 
	41.4 
	36.6 
	53.0 
	56.4 
	65.6 
	54.4 
	60.6 
	61.6 
	133.0 
	114.9 
	100.8 
	62.9 

	Ce
	298.1 
	297.2 
	83.8 
	81.4 
	87.5 
	83.7 
	87.7 
	94.7 
	114.0 
	97.0 
	105.0 
	188.5 
	147.7 
	182.7 
	135.3 
	189.5 

	Pr
	30.94 
	29.78 
	8.89 
	8.90 
	9.47 
	8.55 
	8.40 
	9.23 
	11.67 
	10.05 
	10.19 
	15.15 
	42.84 
	20.10 
	18.04 
	15.05 

	Nd
	99.2 
	95.4 
	29.9 
	29.7 
	32.9 
	27.9 
	25.7 
	27.8 
	35.5 
	31.0 
	31.1 
	52.4 
	116.8 
	63.8 
	56.1 
	52.9 

	Sm
	13.29 
	13.48 
	6.70 
	6.44 
	7.26 
	5.95 
	3.91 
	4.56 
	5.69 
	5.30 
	4.88 
	7.90 
	9.61 
	8.58 
	7.36 
	8.46 

	Eu
	1.54 
	1.48 
	0.21 
	0.22 
	0.21 
	0.17 
	0.56 
	0.50 
	0.58 
	0.55 
	0.57 
	0.86 
	0.91 
	0.96 
	0.80 
	0.85 

	Gd
	9.59 
	9.11 
	6.33 
	6.41 
	6.74 
	5.14 
	3.08 
	3.85 
	4.64 
	4.09 
	3.85 
	5.33 
	4.32 
	5.62 
	4.58 
	5.30 

	Tb
	1.25 
	1.17 
	1.11 
	1.07 
	1.15 
	0.94 
	0.49 
	0.59 
	0.73 
	0.62 
	0.63 
	0.69 
	0.66 
	0.73 
	0.65 
	0.72 

	Dy
	6.59 
	6.16 
	6.66 
	6.74 
	7.10 
	6.25 
	3.00 
	3.30 
	4.51 
	4.08 
	4.02 
	3.54 
	3.32 
	4.08 
	3.75 
	3.98 

	Ho
	1.25 
	1.20 
	1.50 
	1.47 
	1.49 
	1.29 
	0.60 
	0.68 
	0.92 
	0.87 
	0.79 
	0.75 
	0.66 
	0.75 
	0.71 
	0.81 

	Er
	3.94 
	3.72 
	4.60 
	4.31 
	4.52 
	4.33 
	1.92 
	2.27 
	2.75 
	2.57 
	2.35 
	2.24 
	1.96 
	2.42 
	2.12 
	2.42 

	Tm
	0.60 
	0.56 
	0.71 
	0.66 
	0.71 
	0.67 
	0.29 
	0.32 
	0.42 
	0.39 
	0.38 
	0.33 
	0.27 
	0.34 
	0.32 
	0.34 

	Yb
	3.98 
	3.84 
	4.59 
	4.37 
	4.62 
	4.56 
	2.12 
	2.36 
	2.96 
	2.52 
	2.72 
	2.12 
	1.93 
	2.38 
	2.19 
	2.42 

	Lu
	0.65 
	0.60 
	0.71 
	0.69 
	0.69 
	0.73 
	0.31 
	0.32 
	0.42 
	0.38 
	0.34 
	0.33 
	0.30 
	0.37 
	0.34 
	0.35 

	(La/Yb)N
	30.12 
	29.76 
	5.74 
	6.21 
	6.05 
	5.42 
	16.87 
	16.13 
	14.96 
	14.57 
	15.04 
	19.61 
	46.51 
	32.59 
	31.07 
	17.54 

	(Dy/Yb)N
	1.08 
	1.04 
	0.94 
	1.00 
	1.00 
	0.89 
	0.92 
	0.91 
	0.99 
	1.05 
	0.96 
	1.08 
	1.12 
	1.11 
	1.11 
	1.07 

	δEu
	0.40 
	0.39 
	0.10 
	0.10 
	0.09 
	0.09 
	0.48 
	0.36 
	0.34 
	0.35 
	0.39 
	0.38 
	0.38 
	0.40 
	0.39 
	0.36 

	Rb
	185.8 
	178.8 
	152.1 
	168.3 
	169.3 
	156.2 
	151.5 
	116.4 
	121.8 
	129.8 
	120.6 
	80.7 
	88.6 
	73.1 
	80.1 
	79.2 

	Ba
	251 
	249 
	12 
	14 
	10 
	16 
	523 
	338 
	337 
	319 
	333 
	1793 
	1773 
	1848 
	1591 
	1927 

	Th
	38.8 
	36.9 
	18.6 
	19.4 
	19.6 
	19.6 
	15.6 
	10.3 
	10.3 
	13.7 
	11.8 
	38.3 
	33.0 
	39.6 
	37.9 
	39.4 

	U
	5.4 
	4.6 
	3.0 
	2.7 
	3.0 
	2.8 
	2.3 
	1.8 
	1.9 
	2.5 
	1.9 
	5.4 
	4.6 
	4.8 
	4.5 
	8.4 

	Nb
	37.4 
	34.8 
	38.3 
	38.6 
	39.2 
	38.1 
	21.9 
	18.4 
	23.6 
	23.4 
	23.8 
	22.0 
	21.9 
	24.0 
	21.7 
	22.4 

	Ta
	2.0 
	1.8 
	2.5 
	2.2 
	2.3 
	2.4 
	1.3 
	1.4 
	1.6 
	1.5 
	1.6 
	1.4 
	1.2 
	1.3 
	1.5 
	1.2 

	Pb
	18.5 
	20.6 
	11.7 
	18.6 
	21.0 
	19.3 
	7.4 
	5.8 
	6.2 
	7.2 
	6.6 
	6.1 
	5.9 
	15.4 
	16.4 
	6.3 

	Sr
	103.8 
	103.4 
	6.5 
	5.7 
	9.0 
	4.1 
	113.1 
	80.5 
	87.8 
	91.5 
	86.4 
	220.5 
	204.2 
	259.5 
	211.7 
	252.4 

	Y
	35.4 
	35.2 
	41.5 
	41.0 
	43.7 
	39.9 
	19.6 
	22.5 
	27.2 
	23.8 
	24.8 
	21.8 
	19.6 
	23.6 
	21.1 
	23.4 

	Zr
	678.4 
	639.3 
	301.9 
	301.2 
	320.8 
	318.9 
	215.2 
	199.7 
	262.4 
	233.5 
	220.6 
	358.4 
	332.4 
	383.3 
	359.8 
	371.8 

	Hf
	16.2 
	15.5 
	10.2 
	10.5 
	11.1 
	11.0 
	6.7 
	5.8 
	7.3 
	7.1 
	6.4 
	8.8 
	9.1 
	9.5 
	9.4 
	9.5 

	Ga
	17.3 
	16.9 
	19.8 
	19.3 
	20.7 
	19.1 
	16.1 
	13.5 
	15.3 
	17.2 
	15.6 
	6.0 
	8.8 
	8.7 
	8.9 
	7.9 

	Sr/Y
	2.93 
	2.94 
	0.16 
	0.14 
	0.21 
	0.10 
	5.77 
	3.58 
	3.23 
	3.84 
	3.48 
	10.11 
	10.42 
	11.00 
	10.03 
	10.79 

	10000*Ga/Al
	2.04 
	2.00 
	3.00 
	2.94 
	3.16 
	2.92 
	2.18 
	1.90 
	2.15 
	2.37 
	2.21 
	0.99 
	1.53 
	1.37 
	1.62 
	1.24 

	Th/U
	7.19 
	8.02 
	6.20 
	7.19 
	6.53 
	7.00 
	6.78 
	5.72 
	5.42 
	5.48 
	6.21 
	7.09 
	7.17 
	8.25 
	8.42 
	4.69 

	Nb/Ta
	18.70 
	19.33 
	15.32 
	17.55 
	17.04 
	15.88 
	16.85 
	13.14 
	14.75 
	15.60 
	14.88 
	15.71 
	18.25 
	18.46 
	14.47 
	18.67 

	La/Yb
	44.62 
	44.09 
	8.50 
	9.20 
	8.96 
	8.03 
	25.00 
	23.90 
	22.16 
	21.59 
	22.28 
	29.06 
	68.91 
	48.28 
	46.03 
	25.99 

	Ba/Nb
	6.71 
	7.16 
	0.31 
	0.36 
	0.26 
	0.42 
	23.88 
	18.37 
	14.28 
	13.63 
	13.99 
	81.50 
	80.96 
	77.00 
	73.32 
	86.03 

	La/Nb
	4.75 
	4.86 
	1.02 
	1.04 
	1.06 
	0.96 
	2.42 
	3.07 
	2.78 
	2.32 
	2.55 
	2.80 
	6.07 
	4.79 
	4.65 
	2.81 

	Ce/Pb
	16.11 
	14.43 
	7.16 
	4.38 
	4.17 
	4.34 
	11.85 
	16.33 
	18.39 
	13.47 
	15.91 
	30.90 
	25.03 
	11.86 
	8.25 
	30.08 

	wt.% for major element,  ppm for trace element. FeOT=Fe2O3*0.8998, Mg#=100*(MgO/40.31)/(MgO/40.31+FeOT/71.844 ). A/CNK=Al2O3/(CaO+Na2O+K2O) (molar ratio)
	







	Supplementary Table 3A-4 
Standard analyzed by this lab and detection limits.
	
	

	
	
	

	　
	　
	　
	MDL (Method 
Detect Limit)
	Sample
	STD SO-19
	STD SO-19
	STD SO-19
	STD SO-19
	STD SO-19
	STD SO-19
	　
	BLK
	BLK
	BLK

	Method
	Analyte
	Unit
	
	Type
	STD
	STD
	STD
	STD
	STD
	STD
	　
	BLK
	BLK
	BLK

	LF200
	SiO2
	%
	0.01
	
	60.22
	60.37
	60.52
	60.31
	60.56
	60.37
	
	0.04
	<0.01
	<0.01

	LF200
	Al2O3
	%
	0.01
	
	14.14
	13.99
	13.93
	14.00
	13.90
	14.04
	
	<0.01
	<0.01
	<0.01

	LF200
	Fe2O3
	%
	0.04
	
	7.42
	7.48
	7.45
	7.48
	7.36
	7.47
	
	<0.04
	<0.04
	<0.04

	LF200
	MgO
	%
	0.01
	
	2.94
	2.92
	2.92
	2.93
	2.90
	2.92
	
	<0.01
	<0.01
	<0.01

	LF200
	CaO
	%
	0.01
	
	5.98
	5.92
	5.87
	5.93
	5.97
	5.90
	
	<0.01
	<0.01
	<0.01

	LF200
	Na2O
	%
	0.01
	
	4.06
	4.08
	4.06
	4.10
	4.07
	4.05
	
	<0.01
	<0.01
	<0.01

	LF200
	K2O
	%
	0.01
	
	1.32
	1.31
	1.32
	1.32
	1.31
	1.30
	
	<0.01
	<0.01
	<0.01

	LF200
	TiO2
	%
	0.01
	
	0.70
	0.70
	0.70
	0.70
	0.70
	0.70
	
	<0.01
	<0.01
	<0.01

	LF200
	P2O5
	%
	0.01
	
	0.31
	0.32
	0.32
	0.31
	0.33
	0.33
	
	<0.01
	<0.01
	<0.01

	LF200
	MnO
	%
	0.01
	
	0.13
	0.13
	0.13
	0.13
	0.13
	0.13
	
	<0.01
	<0.01
	<0.01

	LF200
	Cr2O3
	%
	0.002
	
	0.502
	0.504
	0.503
	0.505
	0.496
	0.499
	
	<0.002
	<0.002
	<0.002

	LF200
	Ba
	PPM
	1
	
	463
	471
	470
	474
	488
	483
	
	2
	1
	<1

	LF200
	Ni
	PPM
	20
	
	463
	476
	469
	463
	478
	482
	
	<20
	<20
	<20

	LF200
	Sc
	PPM
	1
	
	26
	26
	26
	26
	26
	27
	
	<1
	<1
	<1

	LF200
	LOI
	%
	-5.1
	
	1.9
	1.9
	1.9
	1.9
	1.9
	1.9
	
	0.0
	0.0
	0.0

	LF200
	Sum
	%
	0.01
	
	99.78
	99.79
	99.77
	99.77
	99.79
	99.78
	
	0.04
	<0.01
	<0.01

	LF200
	Be
	PPM
	1
	
	22
	22
	32
	11
	10
	24
	
	<1
	<1
	<1

	LF200
	Co
	PPM
	0.2
	
	25.7
	23.9
	24.6
	25.0
	24.3
	23.8
	
	<0.2
	<0.2
	<0.2

	LF200
	Cs
	PPM
	0.1
	
	4.5
	4.7
	4.2
	4.6
	4.5
	4.7
	
	<0.1
	<0.1
	<0.1

	LF200
	Ga
	PPM
	0.5
	
	17.5
	15.6
	16.5
	17.1
	16.3
	16.3
	
	<0.5
	<0.5
	<0.5

	LF200
	Hf
	PPM
	0.1
	
	3.3
	3.3
	3.1
	3.0
	2.9
	2.9
	
	<0.1
	<0.1
	<0.1

	LF200
	Nb
	PPM
	0.1
	
	69.0
	68.6
	69.8
	68.3
	68.3
	67.8
	
	<0.1
	<0.1
	<0.1

	LF200
	Rb
	PPM
	0.1
	
	20.2
	18.9
	19.8
	19.6
	19.7
	19.9
	
	<0.1
	<0.1
	<0.1

	LF200
	Sn
	PPM
	1
	
	18
	18
	19
	19
	18
	19
	
	<1
	<1
	<1

	LF200
	Sr
	PPM
	0.5
	
	330.7
	312.7
	319.9
	328.3
	316.0
	321.5
	
	<0.5
	<0.5
	0.5

	LF200
	Ta
	PPM
	0.1
	
	4.7
	4.8
	4.7
	4.6
	4.8
	4.6
	
	<0.1
	<0.1
	<0.1

	LF200
	Th
	PPM
	0.2
	
	12.8
	14.0
	13.5
	14.0
	12.4
	13.0
	
	<0.2
	<0.2
	<0.2

	LF200
	U
	PPM
	0.1
	
	19.4
	20.3
	20.5
	20.3
	20.0
	20.1
	
	<0.1
	<0.1
	<0.1

	LF200
	V
	PPM
	8
	
	164
	164
	166
	171
	161
	163
	
	<8
	<8
	<8

	LF200
	W
	PPM
	0.5
	
	11.0
	9.2
	9.8
	10.1
	9.9
	9.5
	
	<0.5
	<0.5
	<0.5

	LF200
	Zr
	PPM
	0.1
	
	110.3
	107.6
	111.2
	107.3
	108.2
	108.7
	
	0.2
	<0.1
	0.1

	LF200
	Y
	PPM
	0.1
	
	35.6
	35.7
	35.6
	35.6
	34.4
	34.2
	
	<0.1
	<0.1
	<0.1

	LF200
	La
	PPM
	0.1
	
	72.2
	73.0
	72.6
	75.4
	71.4
	72.4
	
	<0.1
	<0.1
	<0.1

	LF200
	Ce
	PPM
	0.1
	
	158.4
	153.7
	155.6
	160.3
	160.9
	158.9
	
	<0.1
	<0.1
	<0.1

	LF200
	Pr
	PPM
	0.02
	
	19.15
	19.26
	19.21
	19.55
	19.18
	19.45
	
	<0.02
	<0.02
	<0.02

	LF200
	Nd
	PPM
	0.3
	
	74.7
	77.5
	76.0
	77.3
	73.9
	78.0
	
	<0.3
	<0.3
	<0.3

	LF200
	Sm
	PPM
	0.05
	
	12.85
	13.32
	13.10
	13.28
	12.66
	12.87
	
	<0.05
	<0.05
	<0.05

	LF200
	Eu
	PPM
	0.02
	
	3.68
	3.73
	3.72
	3.70
	3.63
	3.73
	
	<0.02
	<0.02
	<0.02

	LF200
	Gd
	PPM
	0.05
	
	10.69
	10.33
	10.27
	10.63
	10.50
	10.46
	
	<0.05
	<0.05
	<0.05

	LF200
	Tb
	PPM
	0.01
	
	1.37
	1.38
	1.33
	1.38
	1.38
	1.39
	
	<0.01
	<0.01
	<0.01

	LF200
	Dy
	PPM
	0.05
	
	7.25
	7.21
	7.31
	7.54
	7.14
	7.02
	
	<0.05
	<0.05
	<0.05

	LF200
	Ho
	PPM
	0.02
	
	1.36
	1.36
	1.29
	1.40
	1.34
	1.34
	
	<0.02
	<0.02
	<0.02

	LF200
	Er
	PPM
	0.03
	
	3.93
	3.70
	4.01
	3.98
	3.75
	3.89
	
	<0.03
	<0.03
	<0.03

	LF200
	Tm
	PPM
	0.01
	
	0.53
	0.52
	0.54
	0.55
	0.54
	0.53
	
	<0.01
	<0.01
	<0.01

	LF200
	Yb
	PPM
	0.05
	
	3.49
	3.37
	3.45
	3.44
	3.51
	3.43
	
	<0.05
	<0.05
	<0.05

	LF200
	Lu
	PPM
	0.01
	　
	0.51
	0.48
	0.56
	0.55
	0.53
	0.55
	　
	<0.01
	<0.01
	<0.01



