[bookmark: _Hlk22753116][bookmark: _GoBack]Table 1 Air-corrected chemical compositions of Tengchong hydrothermal gas discharges by assuming that the O2 in all samples was a contaminant from the air during/after sampling.
	[bookmark: _Hlk10798521]Samplesa
	N2
	Ar
	CO2
	CH4
	Rc/Rab
	XMc
	3Hecd
	log10(XR)e
	MCf

	[bookmark: _Hlk23348041]190105DT1
	738.4
	10.9
	247.5
	2.8
	0.30
	3.2
	2.07*10-7
	0.54 
	22.5%

	190105DT2
	748.9
	11.2
	236.8
	2.8
	0.29
	3.1
	2.35*10-7
	0.49 
	24.4%

	190106SHD1
	946.6
	15.9
	28.9
	8.2
	0.32
	3.4
	2.76*10-7
	0.57 
	21.2%

	190106SHD2
	946.3
	15.9
	29.0
	8.3
	0.30
	3.2
	3.08*10-7
	0.53 
	22.9%

	190105SQ1
	0
	0.03
	999.9
	0.04
	0.51
	5.8
	2.81*10-10
	0.88 
	11.6%

	190105SQ2
	4.1
	0.02
	995.8
	0.04
	0.21
	2.0
	9.38*10-10
	0.11 
	43.7%

	190105SQ3
	1.8
	0.05
	997.6
	0.50
	0.44
	4.9
	6.27*10-9
	-0.31 
	67.2%

	190105SQ4
	2.0
	0.07
	997.4
	0.56
	0.17
	1.5
	3.52*10-9
	0.13 
	42.8%

	190105XTB1
	2.2
	0.04
	997.7
	0.05
	3.47
	43.0
	4.37*10-9
	-0.22 
	62.5%

	190105XTB2
	3.9
	0.06
	995.9
	0.08
	1.06
	12.7
	4.68*10-9
	-0.07 
	54.1%

	190106HNT1
	57.2
	1.50
	922.4
	18.8
	0.46
	5.1
	1.08*10-7
	-0.04 
	52.6%

	190106HNT2
	60.3
	1.41
	919.0
	19.3
	0.22
	2.2
	8.47*10-8
	0.03 
	48.0%

	190106HNT3
	17.0
	0.76
	972.8
	9.5
	0.47
	5.3
	2.54*10-8
	0.29 
	34.0%

	190106HNT4
	17.3
	0.73
	972.9
	9.1
	0.48
	5.4
	2.74*10-8
	0.24 
	36.7%

	190106HNT5
	26.6
	0.77
	962.6
	8.8
	0.46
	5.2
	6.43*10-8
	-0.11 
	56.1%

	190106HNT6
	30.3
	0.82
	958.3
	10.6
	0.24
	2.4
	3.93*10-8
	0.13 
	42.4%

	190106HTJ1
	11.9
	0.66
	986.5
	0.96
	4.76
	59.3
	5.81*10-8
	-0.13 
	57.6%

	190106HTJ2
	37.1
	0.95
	962.0
	0.057
	3.46
	42.9
	1.01*10-8
	0.79 
	14.1%

	190106HGQ1
	14.6
	0.28
	978.1
	7.0
	3.50
	43.5
	8.35*10-7
	-1.66 
	97.8%

	190106HGQ2
	11.7
	0.27
	980.9
	7.1
	3.91
	48.5
	7.07*10-7
	-1.61 
	97.6%

	190106HGQ3
	12.8
	0.30
	978.4
	8.4
	3.59
	44.5
	1.02*10-6
	-1.72 
	98.1%

	190107DPZ1
	84.2
	2.2
	906.0
	7.7
	1.94
	23.8
	2.18*10-7
	-0.18 
	60.5%

	190107DPZ2
	84.4
	2.4
	905.4
	7.8
	1.92
	23.5
	2.26*10-7
	-0.16 
	59.3%

	190107DPZ3
	86.6
	2.3
	903.0
	8.0
	1.61
	19.7
	2.58*10-7
	-0.23 
	63.2%

	190107SQ5
	0.0
	0.02
	999.95
	0.03
	0.41
	4.5
	8.22*10-7
	0.12 
	43.3%

	190107SQ6
	1.9
	0.07
	997.5
	0.56
	0.47
	5.3
	7.33*10-7
	-0.18 
	60.4%

	150115SQ1
	174.9
	2.4
	822.7
	0.13
	0.70 
	8.1
	[bookmark: OLE_LINK1]-
	-
	-

	150115SQ2
	151.5
	2.3
	845.4
	0.94
	0.45 
	5.0
	-
	-
	-

	150115SQ3
	178.2
	2.7
	818.9
	0.23
	0.48 
	5.4
	-
	[bookmark: OLE_LINK21][bookmark: OLE_LINK27]-
	-

	150116DT1
	813.6
	12.9
	169.7
	3.0
	0.35 
	3.7
	2.12*10-7
	0.59 
	20.3%

	150116DT2
	789.0
	12.3
	195.4
	2.8
	0.35 
	3.8
	1.88*10-7
	0.63 
	19.0%

	150117HTJ1
	555.9
	7.0
	437.2
	0.03
	4.55 
	56.6
	-
	-
	-

	150117HGQ1
	193.5
	2.8
	793.4
	10.3
	4.33 
	53.9
	9.12*10-7
	-0.70 
	83.4%


a The sample name represents the sampling date and area: e.g., 190105DT1 was the first sample collected on Jan. 5th 2019 at Datang spring, and 150115SQ2 was the second sample collected on Jan. 15th 2015 at Shiqiang spring. Unit: 10-3 mole per mole.
b Rc: air corrected 3He/4He ratios by assuming that all 20Ne is air contaminant (Poreda and Craig, 1989b); Ra: 3He/4He values of air (=1.40*10–6).
c XM: the percentage of mantle derived He. Unit: %.
d 3Hec = Rc*CHe, where Rc is the air-corrected 3He/4He ratios and CHe is the He concentration. 
e XR: the mixing ratio between hydrothermal endmember and magmatic endmember. log10(XR) = log10(XAr/XHe) - log10(AAr/MHe), where XAr and XHe are the Ar concentrations and the 3He contents in the mixed gas, respectively. The Ar concentration of hydrothermal endmember (AAr=15.4 mmol/mol) was estimated based on the relationship between air-corrected N2 and Ar contents. The 3He concentration of the magmatic/mantle-derived endmember (MHe=1.0*10-6 mmol/mol) was calculated from an empirical CO2/3He value (1.0*109) by assuming the mantle CO2 content was 1000 mmol/mol (Marty and Jambon, 1987; Sano and Marty, 1995).
f MC: the contribution of magmatic endmember in the gas components after air correction. MC = 1/(1+10XR).
- not analyzed



Table S2. Chemical and isotopic compositions of gas discharges from the Tengchong hydrothermal vents.
	[bookmark: _Hlk17297375]Samplesa
	Sampling Dateb
	T(℃）
	N2
	O2
	Ar
	CO2
	CH4
	Hec
	R/Rae
	4He/20Ne
	δ13C (CH4)f
	δ13C (CO2)f

	190105DT1
	2019/1/5
	75.0 
	739.7
	5.8
	10.9
	240.6
	2.7 
	463.8 
	0.31 
	25.0 
	-24.7 
	-9.5 

	190105DT2
	2019/1/5
	75.0 
	750.4
	9.3
	11.1
	226.1
	2.7 
	529.1 
	0.31 
	14.0 
	-25.1 
	-8.6 

	190106SHD1
	2019/1/6
	69.0 
	940.0
	8.3
	15.6
	27.7
	7.9 
	585.1 
	0.33 
	15.5 
	-15.8 
	-8.5 

	190106SHD2
	2019/1/6
	69.0 
	939.7
	8.4
	15.7
	27.9
	7.9
	687.0 
	0.31 
	34.0 
	-15.9 
	-15.1 

	190105SQ1
	2019/1/5
	68.5 
	79.6
	21.4
	1.0
	898.0
	0.04 
	1.0 
	0.61 
	1.7 
	n.d.
	-7.4 

	190105SQ2
	2019/1/5
	68.5 
	11.0
	1.8
	0.1
	987.0
	0.04
	2.7 
	0.26 
	8.2 
	n.d.
	-5.1 

	190105SQ3
	2019/1/5
	68.0 
	13.1
	3.0
	0.2
	983.2
	0.49
	9.4 
	0.47 
	5.0 
	-24.0 
	-7.8 

	190105SQ4
	2019/1/5
	68.0 
	12.6
	2.8
	0.2
	983.8
	0.55
	13.0 
	0.19 
	17.0 
	n.d.
	-5.3 

	190105XTB1
	2019/1/5
	26.0 
	16.7
	3.8
	0.2
	979.2
	0.05 
	1.1 
	2.88 
	1.3 
	-19.2 
	-10.6 

	190105XTB2
	2019/1/5
	26.0 
	11.4
	2.0
	0.1
	986.2
	0.07
	3.2 
	1.03 
	7.0 
	n.d.
	-6.7 

	190106HNT1
	2019/1/6
	56.0 
	109.7
	15.0
	2.1
	855.8
	17.5
	163.5 
	0.46 
	48.3 
	-26.4 
	-6.5 

	190106HNT2
	2019/1/6
	56.0 
	118.0
	16.6
	2.0
	845.6
	17.8
	255.0 
	0.23 
	59.0 
	-24.0 
	-6.1 

	190106HNT3
	2019/1/6
	59.0 
	62.7
	12.4
	1.3
	914.7
	8.9
	37.0 
	0.48 
	37.0 
	-23.9 
	-5.2 

	190106HNT4
	2019/1/6
	59.0 
	82.8
	17.8
	1.5
	889.6
	8.4
	39.0 
	0.49 
	12.0 
	-28.0 
	-6.2 

	190106HNT5
	2019/1/6
	66.0 
	38.5
	3.3
	0.9
	947.4
	8.6
	96.0 
	0.47 
	85.0 
	-23.5 
	-5.8 

	190106HNT6
	2019/1/6
	66.0 
	37.3 
	2.0 
	0.9 
	949.2 
	10.5 
	111.0 
	0.25 
	100.0 
	-24.4 
	-5.5 

	190106HTJ1
	2019/1/6
	99.0 
	113.1 
	27.2 
	1.8 
	857.0 
	0.83
	12.0 
	3.36 
	2.0 
	n.d.
	-7.2 

	190106HTJ2
	2019/1/6
	81.0 
	104.9 
	18.9 
	1.7 
	874.5 
	0.05 
	3.6 
	1.94 
	0.5 
	n.d.
	-11.6 

	190106HGQ1
	2019/1/6
	58.0 
	25.5 
	2.9 
	0.4 
	964.2 
	6.9
	166.0 
	3.49 
	162.0 
	-22.7 
	-4.4 

	190106HGQ2
	2019/1/6
	70.0 
	31.9 
	5.4 
	0.5 
	955.3 
	6.9
	126.9 
	3.90 
	74.2 
	-21.4 
	-5.6 

	190106HGQ3
	2019/1/6
	61.0 
	31.3 
	5.0 
	0.5 
	954.9 
	8.2
	198.0 
	3.58 
	153.0 
	-20.6 
	-4.3 

	190107DPZ1
	2019/1/7
	94.0 
	95.1 
	3.3 
	2.3 
	891.8 
	7.5
	79.2 
	1.93 
	20.5 
	-20.8 
	-6.5 

	190107DPZ2
	2019/1/7
	94.0 
	94.8 
	3.1 
	2.5 
	891.9 
	7.7 
	82.9 
	1.91 
	23.4 
	-20.7 
	-7.0 

	190107DPZ3
	2019/1/7
	94.0 
	97.7 
	3.3 
	2.4 
	888.7 
	7.9 
	112.0 
	1.60 
	44.0 
	-18.3 
	-5.9 

	190107SQ5
	2019/1/7
	68.0 
	7.1 
	2.1 
	0.1 
	990.6 
	0.03 
	1.2 
	0.48 
	3.8 
	n.d.
	-5.5 

	190107SQ6
	2019/1/7
	68.0 
	78.4 
	20.3 
	1.0 
	899.7 
	0.5 
	11.0 
	0.50 
	5.3 
	-26.7 
	-7.2 

	150115SQ1
	2015/1/15
	56.9 
	272.7 
	33.4 
	3.5 
	690.3 
	0.1 
	b.d.l.d
	0.87 
	0.3 
	-32.3 
	-5.0 

	150115SQ2
	2015/1/15
	65.3 
	187.2 
	11.8 
	2.7 
	797.4 
	0.9 
	b.d.l.d
	0.46 
	29.6 
	-35.2 
	-4.6 

	150115SQ3
	2015/1/15
	65.9 
	240.3 
	21.3 
	3.4 
	734.8 
	0.2 
	b.d.l.d
	0.51 
	6.4 
	-46.9 
	-4.7 

	150116DT1
	2015/1/16
	65.9 
	813.3 
	2.1 
	12.8 
	168.0 
	2.9 
	410.3d
	0.36 
	25.5 
	-39.0 
	-7.9 

	150116DT2
	2015/1/16
	65.9 
	788.9 
	0.8 
	12.3 
	194.7 
	2.8 
	359.3d 
	0.36 
	27.9 
	-37.3 
	-7.6 

	150117HTJ1
	2015/1/17
	93.3 
	589.6 
	30.9 
	7.3 
	372.1 
	0.02 
	b.d.l.d
	3.75 
	3.3 
	-56.2 
	-6.7 

	150117HGQ1
	2015/1/17
	64.1 
	315.9 
	43.1 
	4.1 
	628.5 
	8.2 
	147.8d 
	4.29 
	52.1 
	-25.6 
	-4.2 

	TCair
	2019/1/5
	-
	782.6 
	207.4 
	9.2 
	0.8 
	0.02 
	5.4 
	0.77 
	0.7 
	n.d.
	-10.1


a The sample name represents the sampling date and area: e.g., 190105DT1 was the first sample collected on Jan 5th 2019 at Datang spring, and 150115SQ2 was the second sample collected on Jan 15th 2015 at Shiqiang spring.
b Year/month/date.
c The unit for the helium concentrations is 10-6 mole per mole. All other gas components are shown in the unit of 10-3 mole per mole.
d These values were measured by gas chromatography, which may result in underestimated helium contents due to its high detection limits when compared with mass spectrometry. 
[bookmark: _Hlk32420184]e R: 3He/4He ratios of measured samples; Ra: 3He/4He values of air (=1.40*10–6).
f The δ13C values are shown in ‰ and have been normalized by Vienna Pee Dee Belemnite (V-PDB)
b.d.l. = below detection limit; n.d. = not detected; - not analyzed.


