Supplementary Table 4 Analytical results of major (%) and trace elements (ppm) for DHIR
	Sample
	DHIR-1
	DHIR-2
	DHIR-3
	DHIR-4
	DHIR-5
	DHIR-6
	DHIR-7
	DHIR-8
	DHIR-9
	DHIR-10
	DHIR-11
	DHIR-12
	DHIR-13
	DHIR-14
	DHIR-15
	DHIR-16
	DHIR-17
	AGV-2
	GSR-1

	Major element (wt.%)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SiO2
	71.95 
	71.78 
	71.63 
	70.34 
	70.42 
	71.34 
	69.69 
	69.48 
	71.37 
	69.03 
	67.66 
	68.71 
	68.33 
	67.37 
	68.61 
	68.38 
	67.94 
	59.92
	73.12

	TiO2
	0.34 
	0.34 
	0.33 
	0.38 
	0.39 
	0.37 
	0.38 
	0.38 
	0.36 
	0.37 
	0.35 
	0.38 
	0.38 
	0.39 
	0.37 
	0.44 
	0.36 
	1.05
	0.30

	Al2O3
	12.88 
	12.93 
	14.62 
	14.52 
	14.68 
	14.46 
	15.24 
	14.85 
	13.28 
	14.47 
	14.55 
	14.99 
	15.12 
	15.63 
	15.36 
	15.29 
	14.90 
	17.04
	13.53

	Fe2O3T
	3.04 
	2.99 
	2.89 
	3.29 
	3.30 
	3.02 
	2.79 
	3.08 
	3.13 
	2.44 
	3.07 
	2.60 
	3.36 
	3.45 
	2.77 
	3.37 
	3.17 
	6.66
	2.17

	MnO
	0.04 
	0.05 
	0.04 
	0.03 
	0.02 
	0.03 
	0.02 
	0.02 
	0.06 
	0.05 
	0.10 
	0.04 
	0.02 
	0.10 
	0.11 
	0.06 
	0.04 
	0.10
	0.06

	MgO
	0.66 
	0.60 
	0.56 
	0.58 
	0.48 
	0.59 
	0.45 
	0.46 
	0.31 
	0.48 
	0.27 
	0.47 
	0.59 
	0.17 
	0.27 
	0.14 
	0.56 
	1.83
	0.43

	CaO
	1.49 
	1.05 
	0.98 
	1.66 
	0.97 
	0.92 
	1.08 
	1.07 
	2.34 
	2.21 
	3.35 
	1.15 
	1.84 
	1.05 
	1.15 
	0.99 
	1.47 
	5.11
	1.54

	Na2O
	3.74 
	4.37 
	4.77 
	4.06 
	4.88 
	5.05 
	5.48 
	5.45 
	3.56 
	5.23 
	3.97 
	5.38 
	4.13 
	6.63 
	5.61 
	6.42 
	6.34 
	4.14
	3.08

	K2O
	2.91 
	2.85 
	2.51 
	2.96 
	2.58 
	2.69 
	2.96 
	2.98 
	2.82 
	2.86 
	2.64 
	3.19 
	2.87 
	3.03 
	3.18 
	2.84 
	2.59 
	2.91
	5.03

	P2O5
	0.11 
	0.11 
	0.12 
	0.13 
	0.14 
	0.15 
	0.14 
	0.14 
	0.12 
	0.14 
	0.13 
	0.14 
	0.14 
	0.14 
	0.13 
	0.14 
	0.14 
	0.51
	0.09

	LOI
	2.02 
	2.12 
	1.52 
	1.94 
	2.04 
	1.33 
	1.49 
	1.85 
	1.83 
	2.47 
	3.15 
	2.12 
	2.44 
	1.29 
	1.63 
	1.13 
	1.72 
	0.41
	0.73

	Total
	99.17 
	99.17 
	99.98 
	99.90 
	99.90 
	99.95 
	99.71 
	99.76 
	99.17 
	99.73 
	99.23 
	99.17 
	99.21 
	99.26 
	99.19 
	99.19 
	99.22 
	99.68
	100.07

	Trace element (ppm)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Li
	12.00 
	15.56 
	8.74 
	8.33 
	12.11 
	9.72 
	14.54 
	8.15 
	8.63 
	15.66 
	54.35 
	14.68 
	37.05 
	10.96 
	15.48 
	10.21 
	14.22 
	10.58
	124.75

	P
	418.40 
	438.60 
	480.00 
	454.00 
	562.20 
	447.40 
	466.00 
	400.80 
	523.80 
	428.20 
	820.30 
	836.81 
	842.27 
	870.61 
	827.58 
	899.99 
	902.85 
	2108.57
	405.75

	K
	20040.00 
	19796.00 
	22740.00 
	21240.00 
	21660.00 
	18516.00 
	22440.00 
	18640.00 
	22160.00 
	21480.00 
	25402.00 
	28678.00 
	25805.00 
	27885.00 
	30069.00 
	28041.00 
	25844.00 
	23711.43
	43605.00

	Sc
	7.20 
	7.48 
	6.66 
	6.31 
	6.99 
	6.46 
	7.04 
	6.65 
	7.74 
	7.31 
	9.13 
	8.37 
	8.21 
	8.97 
	8.63 
	7.80 
	8.65 
	12.69
	6.22

	Ti
	2238.00 
	2266.00 
	2374.00 
	2226.00 
	2436.00 
	2262.00 
	2324.00 
	1961.20 
	2404.00 
	2292.00 
	2760.00 
	2803.20 
	2856.00 
	2944.00 
	2840.00 
	3384.00 
	2860.80 
	6352.57
	1830.60

	V
	37.12 
	41.20 
	60.94 
	68.48 
	46.56 
	50.16 
	44.14 
	44.14 
	53.28 
	51.56 
	76.43 
	86.84 
	58.47 
	77.18 
	48.70 
	129.99 
	48.53 
	124.49
	23.42

	Cr
	21.50 
	23.64 
	25.24 
	23.04 
	24.42 
	23.72 
	23.64 
	41.52 
	25.34 
	22.10 
	24.51 
	24.31 
	22.28 
	22.57 
	23.11 
	21.44 
	23.54 
	16.52
	3.44

	Mn
	391.40 
	457.40 
	139.46 
	131.52 
	195.72 
	147.90 
	192.34 
	249.20 
	371.40 
	290.80 
	1010.24 
	326.72 
	135.10 
	932.80 
	1004.96 
	574.24 
	344.80 
	785.66
	469.90

	Co
	6.33 
	7.52 
	5.01 
	4.29 
	4.98 
	3.81 
	4.79 
	4.73 
	7.19 
	6.06 
	9.22 
	5.67 
	6.01 
	11.09 
	14.41 
	7.61 
	6.08 
	16.25
	3.13

	Ni
	13.09 
	13.07 
	13.54 
	12.28 
	14.01 
	11.99 
	12.70 
	24.04 
	13.92 
	12.13 
	15.95 
	14.38 
	14.48 
	16.54 
	23.50 
	12.52 
	8.96 
	19.60
	2.32

	Cu
	17.76 
	26.88 
	17.75 
	16.70 
	15.08 
	17.59 
	23.88 
	12.63 
	19.90 
	24.20 
	20.88 
	20.59 
	26.53 
	24.24 
	22.08 
	20.59 
	18.10 
	53.78
	3.18

	Zn
	50.12 
	38.54 
	44.54 
	51.70 
	38.92 
	36.56 
	40.66 
	36.86 
	52.14 
	52.90 
	106.72 
	53.10 
	38.50 
	44.67 
	48.53 
	38.34 
	37.97 
	81.81
	28.69

	Ga
	15.04 
	14.57 
	13.29 
	12.76 
	15.22 
	12.79 
	14.49 
	13.38 
	13.98 
	14.70 
	17.94 
	16.75 
	16.98 
	17.49 
	16.91 
	16.08 
	13.14 
	21.05
	20.32

	Rb
	103.36 
	104.74 
	107.84 
	102.06 
	108.44 
	98.80 
	126.18 
	100.56 
	104.42 
	114.46 
	86.48 
	94.21 
	98.13 
	91.10 
	110.02 
	94.22 
	90.11 
	72.64
	473.50

	Sr
	419.00 
	344.80 
	462.40 
	454.40 
	484.20 
	438.40 
	375.40 
	448.80 
	430.60 
	401.40 
	409.92 
	435.68 
	335.04 
	302.72 
	586.08 
	439.04 
	415.20 
	674.09
	113.20

	Y
	15.15 
	18.79 
	13.97 
	14.15 
	16.20 
	14.27 
	16.25 
	14.45 
	19.91 
	19.00 
	18.83 
	18.02 
	14.54 
	18.03 
	15.56 
	16.96 
	19.01 
	20.02
	65.75

	Zr
	119.90 
	139.59 
	146.12 
	131.29 
	143.20 
	129.45 
	141.95 
	119.23 
	122.71 
	126.54 
	144.64 
	133.54 
	126.82 
	143.02 
	150.66 
	144.48 
	133.44 
	238.34
	170.40

	Nb
	7.52 
	7.90 
	7.46 
	6.94 
	7.64 
	7.08 
	7.40 
	6.39 
	7.14 
	7.97 
	7.48 
	7.78 
	7.58 
	7.71 
	7.54 
	8.19 
	7.25 
	16.07
	42.64

	Cs
	3.14 
	3.53 
	2.79 
	2.52 
	3.35 
	3.42 
	6.06 
	3.06 
	3.04 
	4.28 
	2.63 
	1.45 
	4.05 
	1.30 
	3.46 
	1.63 
	2.91 
	1.23
	38.51

	Ba
	587.80 
	601.40 
	660.80 
	626.40 
	672.80 
	561.40 
	630.20 
	646.40 
	625.80 
	582.80 
	576.60 
	635.60 
	614.80 
	735.60 
	719.40 
	546.40 
	528.80 
	1183.89
	320.60

	La
	18.18 
	21.64 
	19.60 
	19.96 
	19.48 
	17.46 
	22.40 
	16.47 
	21.20 
	20.04 
	24.44 
	19.76 
	25.10 
	24.89 
	22.68 
	26.33 
	21.04 
	39.77
	52.64

	Ce
	31.96 
	39.86 
	37.48 
	37.82 
	35.56 
	32.52 
	38.84 
	33.02 
	36.02 
	34.70 
	46.20 
	35.09 
	44.31 
	44.79 
	40.13 
	45.07 
	38.96 
	67.65
	104.98

	Pr
	3.72 
	4.29 
	3.84 
	4.06 
	3.88 
	3.49 
	4.46 
	3.36 
	4.66 
	3.92 
	5.11 
	4.25 
	5.02 
	4.82 
	4.27 
	4.86 
	4.10 
	8.87
	13.56

	Nd
	14.55 
	16.54 
	14.19 
	15.07 
	14.67 
	13.07 
	16.56 
	12.76 
	17.93 
	15.29 
	18.20 
	15.22 
	17.69 
	16.83 
	14.97 
	16.95 
	14.31 
	29.24
	45.67

	Sm
	3.01 
	3.40 
	2.85 
	2.95 
	3.02 
	2.71 
	3.25 
	2.58 
	3.76 
	3.09 
	3.63 
	3.10 
	3.31 
	3.26 
	2.87 
	3.25 
	2.89 
	5.32
	9.12

	Eu
	0.78 
	0.92 
	0.64 
	0.69 
	0.72 
	0.62 
	0.86 
	0.61 
	0.98 
	0.83 
	0.93 
	0.76 
	0.80 
	0.83 
	0.72 
	0.81 
	0.74 
	1.51
	0.87

	Gd
	2.99 
	3.42 
	2.82 
	3.00 
	3.10 
	2.81 
	3.19 
	2.69 
	3.79 
	3.19 
	3.63 
	3.18 
	3.07 
	3.34 
	2.84 
	3.22 
	3.08 
	4.63
	8.70

	Tb
	0.44 
	0.51 
	0.43 
	0.44 
	0.48 
	0.43 
	0.48 
	0.40 
	0.57 
	0.49 
	0.54 
	0.49 
	0.44 
	0.50 
	0.43 
	0.47 
	0.48 
	0.68
	1.65

	Dy
	2.76 
	3.23 
	2.69 
	2.67 
	3.03 
	2.71 
	3.03 
	2.63 
	3.55 
	3.14 
	3.42 
	3.22 
	2.71 
	3.27 
	2.75 
	2.98 
	3.14 
	3.40
	9.61

	Ho
	0.54 
	0.64 
	0.55 
	0.55 
	0.63 
	0.56 
	0.64 
	0.56 
	0.72 
	0.64 
	0.72 
	0.68 
	0.56 
	0.68 
	0.57 
	0.61 
	0.66 
	0.72
	2.18

	Er
	1.65 
	1.99 
	1.70 
	1.68 
	1.95 
	1.71 
	1.97 
	1.72 
	2.17 
	1.97 
	2.12 
	1.99 
	1.67 
	2.03 
	1.70 
	1.81 
	1.98 
	1.93
	6.72

	Tm
	0.24 
	0.29 
	0.25 
	0.25 
	0.29 
	0.25 
	0.29 
	0.26 
	0.31 
	0.29 
	0.30 
	0.27 
	0.23 
	0.29 
	0.24 
	0.26 
	0.28 
	0.27
	1.12

	Yb
	1.69 
	1.98 
	1.77 
	1.72 
	2.01 
	1.74 
	2.05 
	1.76 
	2.11 
	1.99 
	2.13 
	1.97 
	1.71 
	2.06 
	1.75 
	1.83 
	1.99 
	1.61
	7.34

	Lu
	0.25 
	0.30 
	0.27 
	0.26 
	0.31 
	0.26 
	0.31 
	0.27 
	0.31 
	0.30 
	0.31 
	0.28 
	0.25 
	0.30 
	0.25 
	0.26 
	0.29 
	0.26
	1.18

	Hf
	3.13 
	3.62 
	3.45 
	3.27 
	3.55 
	3.36 
	3.63 
	2.94 
	3.03 
	3.59 
	3.57 
	3.29 
	3.29 
	3.29 
	3.29 
	3.24 
	2.94 
	4.76
	5.94

	Ta
	0.45 
	0.47 
	0.50 
	0.45 
	0.54 
	0.66 
	0.58 
	0.41 
	0.44 
	0.47 
	0.51 
	0.70 
	0.51 
	0.51 
	0.48 
	0.53 
	0.45 
	0.91
	7.64

	Pb
	10.25 
	14.62 
	11.62 
	9.66 
	11.94 
	11.49 
	14.22 
	9.71 
	9.02 
	11.11 
	8.41 
	6.58 
	11.10 
	12.27 
	12.77 
	11.87 
	10.28 
	12.54
	30.41

	Th
	9.83 
	9.94 
	12.12 
	12.12 
	12.49 
	11.52 
	11.97 
	11.21 
	11.21 
	9.95 
	10.43 
	9.90 
	9.83 
	9.71 
	9.28 
	9.39 
	8.96 
	6.21
	52.71

	U
	1.54 
	1.07 
	1.77 
	1.70 
	1.55 
	1.64 
	1.38 
	1.46 
	1.43 
	1.29 
	3.06 
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	1.38 
	1.25 
	1.59 
	1.35 
	1.55 
	1.89
	18.73

	DI
	96.43 
	96.68 
	95.18 
	95.66 
	95.39 
	95.66 
	96.61 
	96.92 
	98.03 
	96.86 
	97.71 
	97.01 
	95.27 
	98.51 
	97.51 
	98.58 
	96.97 
	91.343
	97.866

	Mg#
	33.47 
	31.72 
	31.12 
	29.18 
	25.30 
	31.45 
	27.19 
	25.86 
	18.88 
	31.62 
	17.13 
	29.49 
	28.87 
	10.51 
	18.31 
	8.88 
	29.04 
	39.04
	31.59


Note: LOI, loss on ignition; Mg# = 100 ∗ molar Mg2+/(Mg2++TFe2+); Index (DI), where DI = Quartz (Qtz) + Orthoclase (Or) + Albite (Ab) + Nepheline (Ne) + Leucite (Lc) + K-feldspar (Kfs).
AGV-2(US Geological Survey) and GSR-1 (Chinese national geological standard reference material) are measured values of standards.						
Major element compositions of AGV-2 and GSR-1 were determined using ICP–optical emission spectroscopy (ICP–OES; Leeman Prodigy) with high-dispersion Echelle optics. Loss on ignition (LOI) values were determined by heating 1 g of sample in a furnace at 1000°C for several hours before being cooled in a desiccator and reweighed. Analytical uncertainties are generally better than 1 wt% for all major elements. Trace element analyses were performed using ICP–MS (Agilent-7500a). Analysis of the AGV-2 and GSR-1 international standards is in good agreement with recommended values (Govindaraju, 1994).																												
