Appendix A. Clinopyroxene compositions from the gabbros of the Hekou intrusion
	Sample
	HK1106
	HK1106
	HK1106
	HK1107
	HK1107
	HK1107
	HK1107
	HK1107
	HK1107
	HK1107

	SiO2
	52.27 
	52.35 
	51.35 
	50.21 
	50.01 
	51.40 
	50.19 
	51.69 
	52.47 
	52.35 

	TiO2
	0.40 
	0.44 
	0.71 
	0.60 
	0.59 
	0.22 
	0.55 
	0.58 
	0.60 
	0.52 

	Al2O3
	1.45 
	1.60 
	1.22 
	2.07 
	1.44 
	1.12 
	1.15 
	1.84 
	0.96 
	1.44 

	FeO
	11.70 
	11.86 
	12.68 
	12.82 
	12.79 
	8.02 
	13.30 
	11.87 
	12.78 
	9.07 

	MnO
	0.34 
	0.29 
	0.29 
	0.29 
	0.31 
	0.21 
	0.31 
	0.26 
	0.36 
	0.25 

	MgO
	13.84 
	13.83 
	12.87 
	12.86 
	12.71 
	14.27 
	12.71 
	14.28 
	12.33 
	13.01 

	CaO
	18.08 
	17.93 
	19.55 
	19.37 
	20.41 
	23.03 
	20.11 
	18.17 
	19.59 
	22.40 

	K2O
	0.02 
	0.01 
	--
	0.01 
	--
	--
	--
	0.01 
	--
	0.03 

	Na2O
	0.33 
	0.27 
	0.26 
	0.29 
	0.22 
	0.06 
	0.21 
	0.29 
	0.25 
	0.31 

	ZnO
	0.01 
	--
	--
	0.01 
	0.02 
	0.02 
	0.04 
	0.01 
	--
	--

	NiO
	0.01 
	0.04 
	0.02 
	--
	0.01 
	0.01 
	0.02 
	0.03 
	--
	0.01 

	Cr2O3
	0.18 
	0.17 
	0.06 
	0.24 
	0.06 
	0.15 
	0.06 
	0.10 
	0.08 
	0.13 

	Total
	98.62 
	98.81 
	99.01 
	98.77 
	98.56 
	98.51 
	98.65 
	99.12 
	99.42 
	99.53 

	
	
	
	
	
	
	
	
	
	
	

	Cations normalized to 6 oxygens

	Si
	1.988 
	1.989 
	1.958 
	1.917 
	1.916 
	1.940 
	1.924 
	1.953 
	2.000 
	1.968 

	Ti
	0.011 
	0.013 
	0.020 
	0.017 
	0.017 
	0.006 
	0.016 
	0.017 
	0.017 
	0.015 

	Al (T)
	0.012 
	0.011 
	0.042 
	0.083 
	0.065 
	0.050 
	0.052 
	0.047 
	0.000 
	0.032 

	Al (M1)
	0.053 
	0.061 
	0.013 
	0.010 
	0.000 
	0.000 
	0.000 
	0.035 
	0.043 
	0.032 

	Fe3+ (T)
	0.000 
	0.000 
	0.000 
	0.000 
	0.019 
	0.010 
	0.024 
	0.000 
	0.000 
	0.000 

	Fe3+ (M1)
	0.000 
	0.000 
	0.006 
	0.053 
	0.064 
	0.047 
	0.058 
	0.000 
	0.000 
	0.000 

	Fe2+
	0.372 
	0.377 
	0.399 
	0.356 
	0.326 
	0.196 
	0.344 
	0.375 
	0.407 
	0.285 

	Mn
	0.011 
	0.009 
	0.009 
	0.010 
	0.010 
	0.007 
	0.010 
	0.008 
	0.012 
	0.008 

	Mg
	0.784 
	0.784 
	0.732 
	0.732 
	0.726 
	0.803 
	0.726 
	0.804 
	0.700 
	0.729 

	Ca
	0.737 
	0.730 
	0.799 
	0.792 
	0.838 
	0.931 
	0.826 
	0.736 
	0.800 
	0.902 

	K
	0.001 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.001 

	Na
	0.024 
	0.020 
	0.019 
	0.021 
	0.016 
	0.004 
	0.016 
	0.021 
	0.019 
	0.023 

	Zn
	0.000 
	0.000 
	0.000 
	0.000 
	0.001 
	0.001 
	0.001 
	0.000 
	0.000 
	0.000 

	Ni
	0.000 
	0.001 
	0.001 
	0.000 
	0.000 
	0.000 
	0.001 
	0.001 
	0.000 
	0.000 

	Cr
	0.005 
	0.005 
	0.002 
	0.007 
	0.002 
	0.004 
	0.002 
	0.003 
	0.002 
	0.004 

	Total
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 

	
	
	
	
	
	
	
	
	
	
	

	En
	41.2 
	41.2 
	37.6 
	37.7 
	36.6 
	40.3 
	36.5 
	41.8 
	36.5 
	37.9 

	Fs
	20.1 
	20.3 
	21.3 
	21.6 
	21.2 
	13.0 
	22.0 
	19.9 
	21.8 
	15.2 

	Wo
	38.7 
	38.4 
	41.1 
	40.8 
	42.2 
	46.7 
	41.5 
	38.3 
	41.7 
	46.9 

	Mg#
	67.8 
	67.5 
	64.4 
	64.1 
	63.9 
	76.0 
	63.0 
	68.2 
	63.2 
	71.9 


Appendix A (Continued)

	Sample
	HK1107
	HK1107
	HK1202
	HK1202
	HK1202
	HK1202
	HK1202
	HK1208
	HK1208
	HK1208

	SiO2
	51.74 
	52.60 
	51.06 
	51.25 
	51.70 
	52.20 
	52.06 
	52.40 
	52.69 
	53.17 

	TiO2
	0.87 
	0.48 
	0.81 
	0.71 
	0.86 
	0.70 
	0.57 
	0.44 
	0.47 
	0.10 

	Al2O3
	1.56 
	1.64 
	1.69 
	1.44 
	1.41 
	1.30 
	0.95 
	1.21 
	1.63 
	0.29 

	FeO
	13.11 
	11.91 
	10.87 
	11.13 
	11.76 
	12.96 
	11.57 
	9.96 
	8.11 
	7.10 

	MnO
	0.30 
	0.25 
	0.28 
	0.28 
	0.27 
	0.30 
	0.32 
	0.23 
	0.25 
	0.20 

	MgO
	12.44 
	14.26 
	11.41 
	11.71 
	12.96 
	12.67 
	12.35 
	13.26 
	13.59 
	14.34 

	CaO
	18.87 
	18.33 
	22.46 
	21.67 
	19.77 
	19.28 
	21.24 
	21.98 
	22.41 
	23.97 

	K2O
	0.01 
	0.01 
	--
	--
	0.03 
	0.01 
	--
	--
	0.01 
	--

	Na2O
	0.36 
	0.30 
	0.34 
	0.34 
	0.38 
	0.31 
	0.37 
	0.21 
	0.38 
	0.08 

	ZnO
	-- 
	0.02 
	--
	--
	--
	--
	0.01 
	--
	0.05 
	0.02 

	NiO
	0.01 
	--
	0.03 
	0.02 
	-- 
	0.02 
	0.02 
	0.01 
	--
	--

	Cr2O3
	0.13 
	0.20 
	0.04 
	0.07 
	0.08 
	0.17 
	--
	0.20 
	0.19 
	0.05 

	Total
	99.39 
	99.98 
	98.97 
	98.61 
	99.21 
	99.92 
	99.46 
	99.91 
	99.77 
	99.31 

	
	
	
	
	
	
	
	
	
	
	

	Cations normalized to 6 oxygens

	Si
	1.970 
	1.972 
	1.950 
	1.963 
	1.962 
	1.976 
	1.974 
	1.966 
	1.967 
	1.989 

	Ti
	0.025 
	0.013 
	0.023 
	0.020 
	0.024 
	0.020 
	0.016 
	0.013 
	0.013 
	0.003 

	Al (T)
	0.030 
	0.028 
	0.050 
	0.037 
	0.038 
	0.024 
	0.026 
	0.034 
	0.033 
	0.011 

	Al (M1)
	0.041 
	0.044 
	0.026 
	0.028 
	0.025 
	0.034 
	0.017 
	0.020 
	0.039 
	0.001 

	Fe3+ (T)
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	Fe3+ (M1)
	0.000 
	0.000 
	0.002 
	0.000 
	0.000 
	0.000 
	0.003 
	0.000 
	0.000 
	0.009 

	Fe2+
	0.418 
	0.373 
	0.345 
	0.357 
	0.373 
	0.410 
	0.364 
	0.313 
	0.253 
	0.213 

	Mn
	0.010 
	0.008 
	0.009 
	0.009 
	0.009 
	0.010 
	0.010 
	0.007 
	0.008 
	0.006 

	Mg
	0.706 
	0.797 
	0.649 
	0.669 
	0.733 
	0.715 
	0.698 
	0.742 
	0.756 
	0.799 

	Ca
	0.770 
	0.736 
	0.919 
	0.889 
	0.804 
	0.782 
	0.863 
	0.884 
	0.896 
	0.961 

	K
	0.000 
	0.000 
	0.000 
	0.000 
	0.001 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	Na
	0.027 
	0.022 
	0.025 
	0.025 
	0.028 
	0.023 
	0.027 
	0.015 
	0.028 
	0.005 

	Zn
	0.000 
	0.001 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.001 
	0.001 

	Ni
	0.000 
	0.000 
	0.001 
	0.000 
	0.000 
	0.001 
	0.001 
	0.000 
	0.000 
	0.000 

	Cr
	0.004 
	0.006 
	0.001 
	0.002 
	0.002 
	0.005 
	0.000 
	0.006 
	0.006 
	0.001 

	Total
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 

	
	
	
	
	
	
	
	
	
	
	

	En
	37.1 
	41.6 
	33.7 
	34.8 
	38.2 
	37.3 
	36.0 
	38.1 
	39.5 
	40.2 

	Fs
	22.4 
	19.9 
	18.5 
	19.0 
	19.9 
	21.9 
	19.5 
	16.4 
	13.6 
	11.5 

	Wo
	40.5 
	38.5 
	47.8 
	46.2 
	41.9 
	40.8 
	44.5 
	45.4 
	46.8 
	48.3 

	Mg#
	62.8 
	68.1 
	65.2 
	65.2 
	66.3 
	63.5 
	65.5 
	70.4 
	74.9 
	78.3 


Appendix A (Continued)

	Sample
	HK1208
	HK1209
	HK1209
	HK1209
	HK1209
	HK1209
	HK1210
	HK1210
	HK1210
	HK1210

	SiO2
	52.92 
	52.33 
	52.56 
	52.86 
	52.73 
	52.26 
	52.41 
	51.71 
	52.54 
	51.61 

	TiO2
	0.58 
	0.71 
	0.78 
	0.45 
	0.72 
	0.69 
	0.33 
	0.54 
	0.31 
	0.47 

	Al2O3
	1.43 
	1.24 
	1.46 
	1.71 
	1.47 
	1.15 
	1.51 
	1.48 
	1.44 
	1.95 

	FeO
	9.64 
	9.10 
	9.43 
	9.25 
	11.21 
	11.66 
	10.93 
	12.77 
	10.00 
	9.61 

	MnO
	0.21 
	0.53 
	0.70 
	0.23 
	0.28 
	0.32 
	0.23 
	0.28 
	0.24 
	0.27 

	MgO
	14.05 
	12.21 
	12.05 
	15.90 
	14.47 
	12.32 
	14.45 
	13.35 
	15.01 
	14.95 

	CaO
	21.27 
	22.98 
	23.29 
	18.17 
	18.06 
	20.15 
	18.59 
	18.26 
	18.64 
	19.14 

	K2O
	-- 
	0.01 
	0.02 
	0.01 
	0.01 
	0.01 
	--
	--
	--
	--

	Na2O
	0.26 
	0.37 
	0.31 
	0.23 
	0.28 
	0.42 
	0.29 
	0.29 
	0.26 
	0.29 

	ZnO
	0.04 
	0.01 
	0.06 
	--
	--
	0.03 
	--
	0.03 
	0.04 
	0.02 

	NiO
	0.01 
	0.03 
	0.01 
	0.04 
	0.01 
	0.02 
	0.02 
	-- 
	0.03 
	0.04 

	Cr2O3
	0.18 
	0.04 
	0.02 
	0.22 
	0.01 
	0.04 
	0.23 
	0.25 
	0.19 
	0.30 

	Total
	100.60 
	99.56 
	100.69 
	99.06 
	99.24 
	99.04 
	99.00 
	98.97 
	98.70 
	98.64 

	
	
	
	
	
	
	
	
	
	
	

	Cations normalized to 6 oxygens

	Si
	1.965 
	1.975 
	1.966 
	1.977 
	1.988 
	1.991 
	1.978 
	1.969 
	1.981 
	1.944 

	Ti
	0.016 
	0.020 
	0.022 
	0.013 
	0.020 
	0.020 
	0.009 
	0.015 
	0.009 
	0.013 

	Al (T)
	0.035 
	0.025 
	0.034 
	0.023 
	0.012 
	0.009 
	0.022 
	0.031 
	0.019 
	0.056 

	Al (M1)
	0.028 
	0.030 
	0.030 
	0.052 
	0.053 
	0.043 
	0.045 
	0.036 
	0.045 
	0.031 

	Fe3+ (T)
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	Fe3+ (M1)
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.011 

	Fe2+
	0.299 
	0.287 
	0.295 
	0.289 
	0.353 
	0.372 
	0.345 
	0.407 
	0.315 
	0.292 

	Mn
	0.007 
	0.017 
	0.022 
	0.007 
	0.009 
	0.010 
	0.007 
	0.009 
	0.008 
	0.009 

	Mg
	0.778 
	0.687 
	0.672 
	0.886 
	0.813 
	0.700 
	0.813 
	0.758 
	0.844 
	0.840 

	Ca
	0.846 
	0.929 
	0.933 
	0.728 
	0.730 
	0.823 
	0.752 
	0.745 
	0.753 
	0.773 

	K
	0.000 
	0.000 
	0.001 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	Na
	0.019 
	0.027 
	0.022 
	0.017 
	0.020 
	0.031 
	0.022 
	0.022 
	0.019 
	0.021 

	Zn
	0.001 
	0.000 
	0.002 
	0.000 
	0.000 
	0.001 
	0.000 
	0.001 
	0.001 
	0.001 

	Ni
	0.000 
	0.001 
	0.000 
	0.001 
	0.000 
	0.001 
	0.001 
	0.000 
	0.001 
	0.001 

	Cr
	0.005 
	0.001 
	0.001 
	0.006 
	0.000 
	0.001 
	0.007 
	0.008 
	0.006 
	0.009 

	Total
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 
	4.000 

	
	
	
	
	
	
	
	
	
	
	

	En
	40.3 
	35.8 
	35.0 
	46.4 
	42.7 
	36.7 
	42.4 
	39.5 
	44.0 
	43.6 

	Fs
	15.9 
	15.8 
	16.5 
	15.5 
	19.0 
	20.0 
	18.4 
	21.7 
	16.8 
	16.2 

	Wo
	43.8 
	48.4 
	48.6 
	38.1 
	38.3 
	43.2 
	39.2 
	38.8 
	39.2 
	40.2 

	Mg#
	72.2 
	70.5 
	69.5 
	75.4 
	69.7 
	65.3 
	70.2 
	65.1 
	72.8 
	73.5 


Mg#=100*(MgO/(MgO+FeO)); En = 100 × Mg/( Mg + Fe2++Fe3+ + Ca), mol.%; Fs = 100 ×Fe2+/( Mg + Fe2++ Fe3+ + Ca), mol.%; Wo = 100 × Ca/( Mg + Fe2++Fe3+ + Ca), mol.%.

