Compositions of experimental run products
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	Experiment
	Starting
	T
	Duration
	Log(fO2)
	
	n
	SiO2
	
	Al2O3
	
	Cr2O3
	
	TiO2
	
	V2O3
	
	MgO
	
	MnO
	
	FeO
	
	CaO
	
	Na2O
	
	NiO
	
	K2O
	
	Total
	FeO
	Fe2O3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	Material
	(°C)
	hours
	bars
	 
	n
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	 
	wt%
	wt%
	wt%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w39
	2Cr
	1250
	96
	-9.55
	o
	10
	40.0
	(1)
	0.058
	(7)
	0.120
	(20)
	
	
	
	
	46.8
	(2)
	0.14
	(2)
	11.9
	(2)
	0.33
	(1)
	n.a.
	
	0.08
	(2)
	
	
	99.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w39
	2Cr
	1250
	96
	-9.55
	s
	1
	0.1
	(0)
	26.2
	
	39.6
	
	0.75
	
	0.68
	
	15.4
	
	0.09
	
	15.6
	
	0.22
	0 
	
	
	0.01
	0 
	
	
	98.7
	12.3
	3.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w39
	2Cr
	1250
	96
	-9.55
	g
	3
	50.2
	(3)
	14.7
	(2)
	0.12
	(2)
	1.30
	(3)
	
	
	10.6
	(1)
	0.13
	(3)
	8.9
	(1)
	12.0
	(1)
	1.08
	(4)
	
	
	0.06
	(1)
	99.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	1Cr+0sp
	1250
	121
	-9.55
	o
	8
	39.8
	(1)
	0.045
	(5)
	0.128
	(14)
	
	
	
	
	45.8
	(2)
	0.13
	(3)
	13.4
	(3)
	0.34
	(1)
	0.00
	(0)
	0.01
	(1)
	
	
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	1Cr+0sp
	1250
	121
	-9.55
	s
	3
	0.3
	(2)
	21.0
	(7)
	44.6
	(7)
	0.89
	(3)
	0.82
	(1)
	13.7
	(3)
	0.00
	(0)
	17.4
	(3)
	0.27
	(5)
	
	
	0.02
	(3)
	
	
	99.0
	14.6
	3.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	1Cr+0sp
	1250
	121
	-9.55
	g
	3
	50.5
	(2)
	14.2
	(1)
	0.14
	(4)
	1.34
	(2)
	
	
	9.9
	(0)
	0.13
	(4)
	9.5
	(1)
	12.0
	(0)
	1.36
	(2)
	
	
	0.06
	(2)
	99.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	0.5Cr+0Sp
	1250
	121
	-9.55
	o
	14
	39.9
	(0)
	0.048
	(7)
	0.118
	(9)
	
	
	
	
	46.3
	(2)
	0.15
	(2)
	12.8
	(1)
	0.33
	(2)
	0.00
	(0)
	0.02
	(2)
	
	
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	0.5Cr+0Sp
	1250
	121
	-9.55
	s
	3
	2.1
	(30)
	21.6
	(5)
	44.0
	(12)
	0.88
	(7)
	0.89
	(5)
	14.4
	(5)
	0.05
	(3)
	16.5
	(4)
	0.52
	(49)
	
	
	0.01
	(2)
	
	
	100.9
	16.3
	0.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	0.5Cr+0Sp
	1250
	121
	-9.55
	g
	3
	50.6
	(1)
	14.1
	(0)
	0.15
	(3)
	1.36
	(1)
	
	
	10.4
	(1)
	0.13
	(1)
	9.0
	(0)
	12.0
	(0)
	1.26
	(5)
	
	
	0.07
	(3)
	99.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	0.3Cr+5sp
	1250
	121
	-9.55
	o
	8
	39.8
	(1)
	0.072
	(5)
	0.069
	(9)
	
	
	
	
	46.2
	(1)
	0.14
	(3)
	12.9
	(2)
	0.28
	(2)
	0.00
	(0)
	0.02
	(2)
	
	
	99.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	0.3Cr+5sp
	1250
	121
	-9.55
	s
	3
	0.4
	(4)
	50.7
	(20)
	15.7
	(22)
	0.43
	(4)
	0.68
	(4)
	19.4
	(3)
	0.04
	(2)
	12.3
	(3)
	0.19
	(8)
	
	
	0.02
	(2)
	
	
	100.0
	10.6
	1.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	0.3Cr+5sp
	1250
	121
	-9.55
	g
	3
	47.3
	(1)
	17.4
	(1)
	0.05
	(2)
	1.64
	(4)
	
	
	10.4
	(0)
	0.14
	(4)
	9.9
	(3)
	11.2
	(0)
	1.18
	(3)
	
	
	0.09
	(1)
	99.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	0.5Cr+5 sp
	1250
	121
	-9.55
	o
	11
	40.0
	(1)
	0.075
	(6)
	0.067
	(17)
	
	
	
	
	46.5
	(1)
	0.23
	(3)
	12.2
	(2)
	0.42
	(2)
	0.00
	(0)
	0.01
	(2)
	
	
	99.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	0.5Cr+5 sp
	1250
	121
	-9.55
	s
	3
	0.5
	(8)
	44.9
	(11)
	20.7
	(10)
	0.81
	(4)
	1.11
	(2)
	18.8
	(3)
	0.11
	(3)
	12.9
	(0)
	0.28
	(21)
	
	
	0.03
	(3)
	
	
	100.2
	10.9
	2.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	0.5Cr+5 sp
	1250
	121
	-9.55
	g
	3
	44.8
	(2)
	15.8
	(1)
	0.09
	(4)
	2.82
	(5)
	
	
	10.8
	(1)
	0.25
	(2)
	9.9
	(0)
	13.8
	(1)
	0.63
	(2)
	
	
	0.04
	(2)
	98.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	2Cr'+1Cr
	1250
	121
	-9.55
	o
	9
	40.0
	(2)
	0.053
	(10)
	0.132
	(13)
	
	
	
	
	46.2
	(3)
	0.12
	(2)
	12.4
	(1)
	0.33
	(1)
	0.00
	(0)
	0.01
	(2)
	
	
	99.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	2Cr'+1Cr
	1250
	121
	-9.55
	s
	3
	0.8
	(11)
	24.6
	(9)
	41.0
	(25)
	0.98
	(27)
	0.67
	(7)
	14.7
	(3)
	0.04
	(2)
	15.6
	(3)
	0.33
	(33)
	
	
	0.03
	(3)
	
	
	98.7
	14.3
	1.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	2Cr'+1Cr
	1250
	121
	-9.55
	g
	3
	49.9
	(1)
	14.7
	(1)
	0.15
	(2)
	1.29
	(4)
	
	
	10.6
	(1)
	0.15
	(2)
	9.2
	(1)
	12.0
	(1)
	1.12
	(2)
	
	
	0.06
	(0)
	99.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	1Cr'+1Cr
	1250
	121
	-9.55
	o
	6
	40.4
	(2)
	0.073
	(5)
	0.070
	(7)
	
	
	
	
	48.2
	(2)
	0.17
	(1)
	10.1
	(3)
	0.53
	(1)
	0.00
	(0)
	0.01
	(1)
	
	
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	1Cr'+1Cr
	1250
	121
	-9.55
	s
	3
	0.2
	(0)
	36.0
	(29)
	31.2
	(20)
	0.92
	(44)
	0.26
	(17)
	18.0
	(5)
	0.06
	(3)
	12.7
	(11)
	0.15
	(1)
	
	
	0.00
	0 
	
	
	99.5
	10.8
	2.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	1Cr'+1Cr
	1250
	121
	-9.55
	g
	3
	45.4
	(3)
	16.8
	(2)
	0.07
	(1)
	1.75
	(4)
	
	
	10.6
	(1)
	0.15
	(2)
	7.6
	(0)
	16.0
	(1)
	0.70
	(0)
	
	
	0.02
	(2)
	99.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	1Cr+4Sp
	1250
	121
	-9.55
	o
	3
	40.2
	(1)
	0.076
	(5)
	0.078
	(13)
	
	
	
	
	47.0
	(2)
	0.21
	(2)
	11.7
	(1)
	0.42
	(1)
	0.00
	(0)
	0.01
	(1)
	
	
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	1Cr+4Sp
	1250
	121
	-9.55
	s
	3
	1.6
	(24)
	40.9
	(24)
	24.1
	(21)
	0.75
	(10)
	0.89
	(3)
	18.2
	(7)
	0.12
	(2)
	12.9
	(1)
	0.71
	(88)
	
	
	0.00
	(0)
	
	
	100.1
	12.3
	0.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w83
	1Cr+4Sp
	1250
	121
	-9.55
	g
	3
	46.1
	(1)
	16.0
	(1)
	0.07
	(3)
	2.09
	(3)
	
	
	10.7
	(0)
	0.19
	(4)
	9.1
	(1)
	13.8
	(1)
	0.79
	(3)
	
	
	0.05
	(2)
	99.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w35
	2Cr
	1300
	24
	-8.95
	o
	9
	39.9
	(1)
	0.063
	(3)
	0.151
	(13)
	
	
	
	
	46.7
	(2)
	0.13
	(2)
	12.2
	(1)
	0.34
	(1)
	n.a.
	
	0.03
	(2)
	
	
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w35
	2Cr
	1300
	24
	-8.95
	s
	2
	0.2
	(1)
	25.0
	(2)
	40.7
	(7)
	0.95
	(20)
	0.52
	(10)
	15.3
	(1)
	0.07
	(6)
	15.5
	(1)
	0.29
	(2)
	
	
	0.02
	(2)
	
	
	98.5
	12.6
	3.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w35
	2Cr
	1300
	24
	-8.95
	g
	3
	48.7
	(2)
	14.1
	(0)
	0.14
	(4)
	1.24
	(2)
	
	
	12.2
	(1)
	0.12
	(1)
	10.4
	(2)
	11.2
	(1)
	1.19
	(2)
	
	
	0.07
	(1)
	99.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w71
	1Cr+4Sp
	1300
	72
	-8.95
	o
	10
	40.5
	(1)
	0.093
	(5)
	0.083
	(12)
	
	
	
	
	48.5
	(2)
	0.16
	(2)
	9.7
	(1)
	0.50
	(2)
	0.00
	(0)
	0.02
	(2)
	
	
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w71
	1Cr+4Sp
	1300
	72
	-8.95
	s
	2
	0.1
	(0)
	47.6
	(9)
	20.0
	(10)
	0.52
	(8)
	0.40
	(14)
	20.7
	(2)
	0.06
	(2)
	10.6
	(0)
	0.16
	(2)
	
	
	0.02
	(1)
	
	
	100.2
	8.1
	2.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w71
	1Cr+4Sp
	1300
	72
	-8.95
	g
	3
	44.5
	(2)
	16.0
	(1)
	0.08
	(1)
	1.64
	(2)
	
	
	12.7
	(1)
	0.16
	(3)
	9.0
	(3)
	15.0
	(1)
	0.32
	(2)
	
	
	0.02
	(2)
	99.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w71
	2Cr'+1Cr
	1300
	72
	-8.95
	o
	7
	40.4
	(1)
	0.066
	(5)
	0.158
	(9)
	
	
	
	
	48.1
	(2)
	0.12
	(1)
	10.3
	(1)
	0.29
	(2)
	0.01
	(1)
	0.01
	(1)
	
	
	99.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w71
	2Cr'+1Cr
	1300
	72
	-8.95
	s
	6
	0.2
	(2)
	24.1
	(10)
	43.4
	(13)
	0.73
	(10)
	0.58
	(7)
	16.1
	(2)
	0.04
	(2)
	13.6
	(1)
	0.22
	(2)
	
	
	0.01
	(2)
	
	
	99.0
	11.3
	2.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w71
	2Cr'+1Cr
	1300
	72
	-8.95
	g
	3
	49.7
	(2)
	14.1
	(1)
	0.19
	(1)
	1.18
	(2)
	
	
	13.1
	(1)
	0.12
	(3)
	9.0
	(3)
	11.4
	(1)
	0.63
	(2)
	
	
	0.03
	(26)
	99.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w72
	0.5Cr+5Sp
	1300
	48
	-8.95
	o
	7
	41.0
	(2)
	0.099
	(7)
	0.101
	(20)
	
	
	
	
	50.6
	(2)
	0.17
	(2)
	7.3
	(2)
	0.48
	(2)
	0.00
	(0)
	0.01
	(1)
	
	
	99.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w72
	0.5Cr+5Sp
	1300
	48
	-8.95
	s
	2
	0.2
	(0)
	35.6
	(4)
	32.4
	(5)
	0.75
	(14)
	0.23
	(6)
	19.4
	(1)
	0.08
	(2)
	9.9
	(6)
	0.20
	(4)
	
	
	0.02
	(3)
	
	
	98.9
	8.1
	2.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w72
	0.5Cr+5Sp
	1300
	48
	-8.95
	g
	3
	45.7
	(1)
	16.6
	(0)
	0.11
	(4)
	1.69
	(3)
	
	
	13.1
	(0)
	0.18
	(4)
	6.5
	(1)
	15.5
	(1)
	0.25
	(2)
	
	
	0.03
	(1)
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w72
	1Cr+4Sp
	1300
	48
	-8.95
	o
	6
	40.3
	(1)
	0.063
	(7)
	0.146
	(8)
	
	
	
	
	47.8
	(3)
	0.11
	(2)
	10.7
	(2)
	0.32
	(1)
	0.00
	(0)
	0.01
	(1)
	
	
	99.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w72
	1Cr+4Sp
	1300
	48
	-8.95
	s
	4
	0.2
	(1)
	23.9
	(11)
	44.1
	(12)
	0.91
	(11)
	0.47
	(13)
	16.1
	(4)
	0.02
	(3)
	14.2
	(3)
	0.18
	(2)
	
	
	0.00
	(1)
	
	
	100.0
	11.9
	2.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w72
	1Cr+4Sp
	1300
	48
	-8.95
	g
	3
	49.5
	(1)
	14.4
	(1)
	0.20
	(3)
	1.21
	(7)
	
	
	12.3
	(2)
	0.12
	(1)
	9.2
	(2)
	11.7
	(1)
	0.81
	(2)
	
	
	0.04
	(1)
	99.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w73
	1Cr+4Sp
	1300
	24
	-8.95
	o
	7
	40.2
	(1)
	0.073
	(13)
	0.154
	(23)
	
	
	
	
	47.5
	(1)
	0.12
	(2)
	11.0
	(3)
	0.34
	(1)
	0.01
	(0)
	0.02
	(2)
	
	
	99.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w73
	1Cr+4Sp
	1300
	24
	-8.95
	s
	4
	0.3
	(1)
	24.8
	(15)
	42.0
	(18)
	0.78
	(6)
	0.50
	(19)
	15.9
	(3)
	0.03
	(3)
	14.4
	(6)
	0.21
	(3)
	
	
	0.00
	(1)
	
	
	98.8
	11.8
	2.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w73
	1Cr+4Sp
	1300
	24
	-8.95
	g
	3
	48.1
	(5)
	14.5
	(2)
	0.18
	(0)
	1.22
	(1)
	
	
	12.0
	(1)
	0.12
	(2)
	9.5
	(2)
	11.6
	(2)
	0.96
	(1)
	
	
	0.06
	(1)
	98.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w36
	2Cr
	1350
	24
	-8.35
	o
	10
	40.4
	(1)
	0.074
	(7)
	0.182
	(20)
	
	
	
	
	48.2
	(1)
	0.12
	(2)
	10.4
	(1)
	0.28
	(2)
	n.a.
	
	0.01
	(2)
	
	
	99.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w36
	2Cr
	1350
	24
	-8.35
	s
	3
	0.1
	(0)
	22.1
	(5)
	45.6
	(11)
	0.64
	(2)
	0.43
	(1)
	16.0
	(1)
	0.03
	(3)
	13.8
	(2)
	0.19
	(4)
	
	
	0.01
	(1)
	
	
	98.9
	10.9
	3.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w36
	2Cr
	1350
	24
	-8.35
	g
	3
	48.3
	(2)
	12.9
	(1)
	0.27
	(5)
	1.13
	(3)
	
	
	15.1
	(1)
	0.12
	(3)
	10.4
	(2)
	10.4
	(1)
	0.67
	(3)
	
	
	0.05
	(0)
	99.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w36
	1Cr
	1350
	24
	-8.35
	o
	9
	40.4
	(1)
	0.102
	(11)
	0.152
	(14)
	
	
	
	
	48.6
	(2)
	0.14
	(1)
	9.8
	(1)
	0.40
	(2)
	n.a.
	
	0.02
	(2)
	
	
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w36
	1Cr
	1350
	24
	-8.35
	s
	4
	0.2
	(0)
	32.1
	(12)
	35.6
	(12)
	0.65
	(1)
	0.43
	(4)
	18.2
	(1)
	0.03
	(4)
	12.1
	(2)
	0.25
	(2)
	
	
	0.01
	(1)
	
	
	99.5
	9.3
	3.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w36
	1Cr
	1350
	24
	-8.35
	g
	3
	45.6
	(1)
	13.9
	(1)
	0.20
	(4)
	1.28
	(2)
	
	
	14.9
	(2)
	0.17
	(5)
	10.5
	(3)
	12.1
	(1)
	0.57
	(2)
	
	
	0.03
	(1)
	99.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w55
	1Cr'
	1350
	48
	-8.35
	o
	11
	41.1
	(1)
	0.115
	(5)
	0.099
	(12)
	
	
	
	
	49.7
	(1)
	0.14
	(2)
	8.2
	(1)
	0.45
	(2)
	n.a.
	
	0.01
	(1)
	
	
	99.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w55
	1Cr'
	1350
	48
	-8.35
	s
	6
	0.2
	(0)
	47.9
	(13)
	20.0
	(14)
	0.40
	(2)
	0.39
	(2)
	21.5
	(2)
	0.05
	(4)
	8.9
	(2)
	0.18
	(1)
	
	
	0.02
	(2)
	
	
	99.5
	6.7
	2.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w55
	1Cr'
	1350
	48
	-8.35
	g
	3
	43.5
	(1)
	15.4
	(1)
	0.13
	(1)
	1.48
	(4)
	
	
	15.3
	(3)
	0.18
	(3)
	9.1
	(1)
	13.8
	(2)
	0.12
	(1)
	
	
	0.01
	(1)
	99.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w55
	2Cr'
	1350
	48
	-8.35
	o
	10
	40.9
	(1)
	0.075
	(5)
	0.200
	(16)
	
	
	
	
	48.8
	(2)
	0.11
	(2)
	9.5
	(1)
	0.27
	(3)
	n.a.
	
	0.01
	(1)
	
	
	99.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w55
	2Cr'
	1350
	48
	-8.35
	s
	5
	0.1
	(0)
	22.0
	(10)
	46.7
	(12)
	0.69
	(7)
	0.41
	(4)
	16.3
	(2)
	0.01
	(2)
	13.3
	(2)
	0.08
	(3)
	
	
	0.02
	(1)
	
	
	99.6
	10.8
	2.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w55
	2Cr'
	1350
	48
	-8.35
	g
	3
	48.4
	(1)
	12.9
	(1)
	0.29
	(2)
	1.11
	(3)
	
	
	15.7
	(0)
	0.14
	(1)
	10.2
	(3)
	10.2
	(1)
	0.32
	(1)
	
	
	0.03
	(1)
	99.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w55
	3.5Cr
	1350
	48
	-8.35
	o
	12
	40.8
	(1)
	0.091
	(10)
	0.181
	(10)
	
	
	
	
	49.1
	(1)
	0.10
	(1)
	9.0
	(1)
	0.26
	(3)
	n.a.
	
	0.01
	(1)
	
	
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w55
	3.5Cr
	1350
	48
	-8.35
	s
	5
	0.1
	(0)
	28.6
	(5)
	40.4
	(7)
	0.55
	(2)
	0.35
	(3)
	17.7
	(2)
	0.02
	(2)
	11.7
	(2)
	0.15
	(4)
	
	
	0.01
	(1)
	
	
	99.6
	9.6
	2.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w55
	3.5Cr
	1350
	48
	-8.35
	g
	3
	47.4
	(1)
	13.8
	(1)
	0.25
	(3)
	1.04
	(1)
	
	
	16.2
	(1)
	0.11
	(1)
	10.2
	(2)
	10.0
	(1)
	0.27
	(2)
	
	
	0.02
	(1)
	99.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w62
	1Cr'+1Cr
	1350
	24
	-8.35
	o
	12
	40.9
	(1)
	0.116
	(6)
	0.107
	(13)
	
	
	
	
	48.9
	(2)
	0.14
	(1)
	9.1
	(1)
	0.49
	(2)
	n.a.
	
	0.01
	(1)
	
	
	99.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w62
	1Cr'+1Cr
	1350
	24
	-8.35
	s
	3
	0.2
	(1)
	43.2
	(8)
	24.0
	(8)
	0.72
	(21)
	0.19
	(4)
	20.5
	(0)
	0.04
	(3)
	10.7
	(3)
	0.18
	(2)
	
	
	0.00
	(0)
	
	
	99.7
	7.8
	3.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w62
	1Cr'+1Cr
	1350
	24
	-8.35
	g
	3
	43.2
	(2)
	14.6
	(2)
	0.12
	(4)
	1.47
	(2)
	
	
	14.9
	(6)
	0.19
	(2)
	10.4
	(2)
	13.6
	(2)
	0.22
	(2)
	
	
	0.01
	(1)
	98.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w62
	2Cr'+1Cr
	1350
	24
	-8.35
	o
	11
	40.8
	(1)
	0.084
	(10)
	0.198
	(20)
	
	
	
	
	48.5
	(1)
	0.11
	(2)
	9.9
	(1)
	0.28
	(2)
	n.a.
	
	0.01
	(1)
	
	
	99.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w62
	2Cr'+1Cr
	1350
	24
	-8.35
	s
	5
	0.2
	(0)
	24.9
	(9)
	41.7
	(13)
	1.02
	(14)
	0.18
	(4)
	16.7
	(2)
	0.02
	(2)
	14.6
	(6)
	0.20
	(4)
	
	
	0.02
	(4)
	
	
	99.5
	10.8
	4.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w62
	2Cr'+1Cr
	1350
	24
	-8.35
	g
	3
	47.6
	(3)
	12.3
	(0)
	0.35
	(22)
	1.05
	(5)
	
	
	15.9
	(2)
	0.14
	(3)
	11.1
	(1)
	10.0
	(1)
	0.42
	(3)
	
	
	0.04
	(1)
	99.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w66
	1Cr+4sp
	1350
	48
	-8.35
	o
	7
	41.0
	(1)
	0.119
	(8)
	0.109
	(9)
	
	
	
	
	49.4
	(2)
	0.15
	(2)
	8.7
	(1)
	0.35
	(2)
	n.a.
	
	0.01
	(1)
	
	
	99.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w66
	1Cr+4sp
	1350
	48
	-8.35
	s
	7
	0.1
	(0)
	50.3
	(14)
	17.8
	(15)
	0.31
	(2)
	0.31
	(3)
	21.6
	(3)
	0.03
	(2)
	9.0
	(2)
	0.13
	(3)
	
	
	0.02
	(3)
	
	
	99.5
	6.9
	2.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w66
	1Cr+4sp
	1350
	48
	-8.35
	g
	3
	44.0
	(2)
	16.4
	(1)
	0.12
	(4)
	1.27
	(3)
	
	
	15.4
	(1)
	0.19
	(5)
	9.4
	(1)
	12.0
	(0)
	0.25
	(1)
	
	
	0.02
	(1)
	99.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w66
	0.5Cr+5sp
	1350
	48
	-8.35
	o
	9
	41.3
	(2)
	0.132
	(13)
	0.065
	(11)
	
	
	
	
	51.3
	(1)
	0.12
	(2)
	6.5
	(1)
	0.35
	(2)
	n.a.
	
	0.01
	(2)
	
	
	99.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w66
	0.5Cr+5sp
	1350
	48
	-8.35
	s
	6
	0.1
	(0)
	61.7
	(7)
	7.0
	(7)
	0.22
	(1)
	0.26
	(1)
	24.4
	(2)
	0.06
	(3)
	6.1
	(3)
	0.09
	(3)
	
	
	0.02
	(2)
	
	
	100.0
	4.4
	1.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w66
	0.5Cr+5sp
	1350
	48
	-8.35
	g
	3
	44.4
	(1)
	18.0
	(1)
	0.07
	(3)
	1.37
	(3)
	
	
	15.5
	(1)
	0.20
	(3)
	6.8
	(0)
	12.3
	(1)
	0.21
	(2)
	
	
	0.02
	(0)
	98.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w61
	2Cr'+1Cr
	1400
	24
	-7.85
	o
	10
	40.9
	(1)
	0.089
	(5)
	0.253
	(14)
	
	
	
	
	49.4
	(1)
	0.09
	(2)
	9.0
	(1)
	0.28
	(2)
	n.a.
	
	0.01
	(1)
	
	
	99.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w61
	2Cr'+1Cr
	1400
	24
	-7.85
	s
	5
	0.2
	(0)
	21.6
	(6)
	47.4
	(10)
	0.62
	(6)
	0.29
	(3)
	16.9
	(2)
	0.01
	(1)
	12.8
	(2)
	0.14
	(6)
	
	
	0.02
	(3)
	
	
	100.0
	10.0
	3.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w61
	2Cr'+1Cr
	1400
	24
	-7.85
	g
	3
	47.1
	(2)
	11.4
	(1)
	0.42
	(5)
	0.97
	(1)
	
	
	18.5
	(1)
	0.13
	(3)
	11.3
	(3)
	9.2
	(0)
	0.16
	(1)
	
	
	0.02
	(2)
	99.2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w61
	1Cr'+1Cr
	1400
	24
	-7.85
	o
	8
	41.1
	(1)
	0.131
	(8)
	0.167
	(13)
	
	
	
	
	50.4
	(2)
	0.13
	(3)
	7.5
	(1)
	0.42
	(2)
	n.a.
	
	0.01
	(1)
	
	
	99.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w61
	1Cr'+1Cr
	1400
	24
	-7.85
	s
	3
	0.3
	(3)
	39.1
	(7)
	28.8
	(7)
	0.59
	(16)
	0.29
	(5)
	20.7
	(2)
	0.07
	(3)
	9.5
	(1)
	0.26
	(9)
	
	
	0.01
	(1)
	
	
	99.6
	6.7
	3.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w61
	1Cr'+1Cr
	1400
	24
	-7.85
	g
	3
	43.2
	(1)
	13.7
	(1)
	0.21
	(3)
	1.33
	(4)
	
	
	18.0
	(1)
	0.19
	(3)
	9.7
	(2)
	12.6
	(1)
	0.06
	(1)
	
	
	0.01
	(1)
	99.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w86
	0.5Cr+5Sp
	1400
	72
	-7.85
	o
	10
	40.7
	(1)
	0.089
	(5)
	0.250
	(17)
	
	
	
	
	49.2
	(2)
	0.11
	(2)
	9.0
	(1)
	0.24
	(1)
	0.00
	(0)
	0.02
	(2)
	
	
	99.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w86
	0.5Cr+5Sp
	1400
	72
	-7.85
	s
	3
	0.1
	(1)
	20.2
	(13)
	49.7
	(16)
	0.57
	(4)
	0.38
	(3)
	16.6
	(2)
	0.00
	(1)
	12.1
	(2)
	0.11
	(2)
	
	
	0.01
	(2)
	
	
	99.8
	10.2
	2.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w86
	0.5Cr+5Sp
	1400
	72
	-7.85
	g
	3
	47.6
	(1)
	11.7
	(1)
	0.39
	(0)
	1.04
	(4)
	
	
	18.5
	(1)
	0.12
	(4)
	10.7
	(1)
	9.3
	(1)
	0.17
	(1)
	
	
	0.03
	(1)
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w86
	1Cr + 4sp
	1400
	72
	-7.85
	o
	12
	40.8
	(1)
	0.138
	(13)
	0.136
	(17)
	
	
	
	
	49.9
	(2)
	0.14
	(2)
	8.2
	(2)
	0.31
	(2)
	0.00
	(0)
	0.01
	(2)
	
	
	99.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w86
	1Cr + 4sp
	1400
	72
	-7.85
	s
	3
	0.2
	(0)
	45.7
	(8)
	23.2
	(8)
	0.34
	(2)
	0.30
	(2)
	21.2
	(2)
	0.02
	(1)
	8.9
	(1)
	0.05
	(3)
	
	
	0.01
	(2)
	
	
	99.9
	7.0
	2.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w86
	1Cr + 4sp
	1400
	72
	-7.85
	g
	3
	43.5
	(2)
	15.6
	(1)
	0.20
	(3)
	1.17
	(2)
	
	
	17.8
	(1)
	0.19
	(5)
	10.1
	(0)
	11.0
	(1)
	0.13
	(1)
	
	
	0.01
	(1)
	99.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w86
	1Cr +0Sp
	1400
	72
	-7.85
	o
	11
	40.6
	(1)
	0.078
	(3)
	0.254
	(18)
	
	
	
	
	48.2
	(2)
	0.09
	(2)
	10.1
	(2)
	0.23
	(1)
	0.00
	(0)
	0.02
	(2)
	
	
	99.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w86
	1Cr +0Sp
	1400
	72
	-7.85
	s
	3
	0.1
	(0)
	17.0
	(2)
	51.4
	(1)
	0.60
	(2)
	0.35
	(3)
	15.3
	(2)
	0.01
	(1)
	14.0
	(2)
	0.14
	(3)
	
	
	0.03
	(1)
	
	
	98.9
	11.2
	3.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w86
	1Cr +0Sp
	1400
	72
	-7.85
	g
	3
	47.7
	(1)
	10.9
	(1)
	0.37
	(4)
	1.01
	(1)
	
	
	18.0
	(1)
	0.14
	(3)
	11.7
	(0)
	9.2
	(1)
	0.21
	(1)
	
	
	0.01
	(1)
	99.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w60
	2Cr'+1Cr
	1450
	24
	-7.35
	o
	10
	41.0
	(1)
	0.100
	(4)
	0.286
	(17)
	
	
	
	
	49.9
	(1)
	0.08
	(1)
	8.2
	(1)
	0.24
	(2)
	n.a.
	
	0.01
	(1)
	
	
	99.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w60
	2Cr'+1Cr
	1450
	24
	-7.35
	s
	7
	0.2
	(0)
	18.1
	(4)
	51.7
	(4)
	0.52
	(2)
	0.23
	(2)
	16.8
	(1)
	0.01
	(1)
	11.9
	(1)
	0.12
	(4)
	
	
	0.01
	(2)
	
	
	99.6
	9.4
	2.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w60
	2Cr'+1Cr
	1450
	24
	-7.35
	g
	3
	46.2
	(1)
	10.3
	(0)
	0.54
	(3)
	0.87
	(2)
	
	
	21.4
	(1)
	0.12
	(3)
	11.6
	(2)
	8.4
	(1)
	0.08
	(1)
	
	
	0.02
	(1)
	99.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w60
	1Cr'+1Cr
	1450
	24
	-7.35
	o
	9
	41.2
	(2)
	0.148
	(8)
	0.210
	(19)
	
	
	
	
	50.7
	(1)
	0.11
	(2)
	6.9
	(1)
	0.40
	(1)
	n.a.
	
	0.01
	(1)
	
	
	99.7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w60
	1Cr'+1Cr
	1450
	24
	-7.35
	s
	3
	0.2
	(0)
	34.1
	(20)
	34.7
	(19)
	0.67
	(18)
	0.19
	(6)
	20.4
	(3)
	0.01
	(1)
	9.2
	(2)
	0.10
	(3)
	
	
	0.01
	(2)
	
	
	99.5
	6.6
	2.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w60
	1Cr'+1Cr
	1450
	24
	-7.35
	g
	3
	42.8
	(2)
	12.9
	(4)
	0.33
	(3)
	1.24
	(6)
	
	
	20.0
	(14)
	0.16
	(4)
	10.4
	(3)
	11.7
	(5)
	0.05
	(2)
	
	
	0.01
	(1)
	99.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w78
	1Cr+0Sp
	1450
	24
	-7.35
	o
	12
	40.7
	(1)
	0.092
	(6)
	0.299
	(10)
	
	
	
	
	49.3
	(1)
	0.09
	(2)
	9.0
	(1)
	0.24
	(1)
	0.00
	(0)
	0.01
	(1)
	
	
	99.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w78
	1Cr+0Sp
	1450
	24
	-7.35
	s
	3
	0.1
	(0)
	15.9
	(1)
	53.9
	(2)
	0.58
	(1)
	0.26
	(1)
	16.1
	(1)
	0.01
	(1)
	12.7
	(1)
	0.06
	(2)
	
	
	0.02
	(1)
	
	
	99.6
	10.3
	2.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	w78
	1Cr+0Sp
	1450
	24
	-7.35
	g
	3
	46.9
	(0)
	9.8
	(1)
	0.52
	(2)
	0.93
	(2)
	 
	 
	21.0
	(0)
	0.13
	(2)
	12.1
	(0)
	8.3
	(1)
	0.10
	(2)
	 
	 
	0.02
	(1)
	99.8
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Compositions of run products in wt%; o = olivine; s = spinel; g = glass; n = number of analyses; the numbers in parentheses are 1 standard deviation on the last decimal place based on multiple analyses; spinel FeO and Fe2O3 contents were caclulated by charge balance following Droop (1987)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


