Table 2. Major oxides concentration (in %wt) for Afikpo shale samples
	
	
	
	
	Samples from Nkporo Formation
	
	
	

	Major oxides
	L5
	L6
	L7
	L13
	L27
	L28
	L30
	L31
	L32
	L33
	L34
	L36
	L38
	L39
	L40
	L41
	L43
	L44
	L47

	SiO2
	45.60
	46.42
	50.29
	46.51
	47.24
	47.37
	52.98
	49.84
	49.07
	45.24
	42.67
	54.33
	54.26
	50.68
	45.36
	46.55
	61.68
	64.40
	47.85

	Al2O3
	23.38
	24.53
	21.72
	23.57
	22.25
	24.73
	23.53
	23.07
	24.11
	21.97
	20.25
	21.76
	23.65
	20.51
	21.28
	24.14
	12.69
	18.64
	24.12

	Fe2O3
	6.83
	6.38
	7.61
	7.33
	7.96
	10.41
	7.73
	9.51
	9.15
	16.11
	17.99
	8.57
	5.46
	10.27
	14.29
	11.93
	8.91
	4.14
	9.99

	MgO
	1.07
	0.81
	1.05
	0.74
	1.24
	0.53
	0.41
	0.88
	0.79
	0.63
	0.84
	0.54
	0.69
	0.94
	0.82
	0.59
	0.63
	0.24
	0.74

	CaO
	0.54
	0.04
	0.08
	0.07
	0.70
	0.03
	0.02
	0.04
	0.02
	0.02
	0.04
	0.02
	0.14
	0.02
	0.11
	0.03
	0.38
	0.02
	0.05

	Na2O
	0.13
	0.08
	0.07
	0.11
	0.13
	0.04
	0.04
	0.05
	0.05
	0.04
	0.06
	0.03
	0.04
	0.05
	0.04
	0.04
	0.11
	0.09
	0.05

	K2O
	1.38
	1.40
	2.20
	1.26
	1.43
	0.78
	0.57
	1.46
	1.15
	0.81
	1.29
	0.63
	1.00
	1.37
	1.00
	1.00
	3.09
	2.29
	1.21

	TiO2
	0.80
	0.82
	0.92
	1.21
	0.83
	1.40
	1.15
	1.05
	0.98
	1.04
	0.87
	0.98
	1.17
	0.99
	0.99
	1.20
	0.92
	1.04
	1.03

	P2O5
	0.11
	0.10
	0.24
	0.19
	0.12
	0.09
	0.05
	0.14
	0.09
	0.07
	0.42
	0.07
	0.13
	0.12
	0.12
	0.10
	0.21
	0.08
	0.05

	MnO
	0.01
	-
	-
	-
	0.02
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.07
	-
	-

	Cr
	170
	170
	170
	0.018
	0.017
	0.020
	0.016
	0.020
	0.018
	0.022
	0.017
	0.019
	0.017
	0.019
	0.02
	0.022
	0.015
	0.013
	0.019

	LOI
	19.9
	19.2
	15.6
	18.8
	17.9
	14.4
	13.3
	13.7
	14.4
	13.9
	15.4
	12.9
	13.2
	14.8
	15.8
	14.2
	10.8
	8.5
	14.6

	Total
	99.77
	99.80
	99.80
	99.81
	99.84
	99.80
	99.80
	99.76
	99.83
	99.85
	99.85
	99.85
	99.76
	99.77
	99.83
	99.80
	99.51
	99.45
	99.71

	SR
	1.51
	1.50
	1.71
	1.51
	1.56
	1.35
	1.69
	1.53
	1.48
	1.19
	1.12
	1.79
	1.86
	1.65
	1.28
	1.29
	2.86
	2.83
	1.40

	AR
	3.42
	3.84
	2.85
	3.22
	2.80
	2.38
	2.60
	2.43
	2.63
	1.36
	1.13
	2.54
	4.33
	2.00
	1.49
	2.02
	1.42
	4.50
	2.41

	MgO,+CaO
	1.61
	0.85
	1.13
	0.81
	1.94
	0.56
	0.43
	0.92
	0.81
	0.65
	0.88
	0.56
	0.83
	0.96
	0.93
	0.62
	1.01
	0.26
	0.79

	Al2O3+Na2O+K2O
	24.9
	26.0
	24.0
	24.9
	23.8
	25.6
	24.1
	24.6
	25.3
	22.8
	21.6
	22.4
	24.7
	21.9
	22.3
	25.2
	15.9
	21.0
	25.4

	Fe2O3/K2O
	4.95
	4.56
	3.46
	5.82
	5.57
	13.35
	13.56
	6.51
	7.96
	19.89
	13.95
	13.60
	5.46
	7.50
	14.29
	11.93
	2.88
	1.81
	8.26

	SiO2/Al2O3
	1.95
	1.89
	2.32
	1.97
	2.12
	1.92
	2.25
	2.16
	2.04
	2.06
	2.11
	2.50
	2.29
	2.47
	2.13
	1.93
	4.86
	3.45
	1.98

	K2O/Na2O
	10.62
	17.50
	31.43
	11.45
	11.00
	19.50
	14.25
	29.20
	23.00
	20.25
	21.50
	25.00
	25.00
	27.4
	25.00
	25.00
	28.09
	25.44
	2420

	Al2O3/TiO2
	29.23
	29.91
	23.61
	19.48
	26.81
	17.66
	20.46
	20.06
	24.60
	21.13
	23.28
	22.20
	20.21
	20.72
	21.49
	20.12
	13.79
	17.92
	23.42

	K2O/Al2O3
	0.06
	0.06
	0.10
	0.05
	0.06
	0.03
	0.02
	0.06
	0.05
	0.04
	0.06
	0.03
	0.04
	0.07
	0.05
	0.04
	0.24
	0.12
	0.03

	MgO/Al2O3
	0.05
	0.03
	0.05
	0.03
	0.06
	0.02
	0.02
	0.04
	0.03
	0.03
	0.05
	0.02
	0.03
	0.05
	0.04
	0.02
	0.05
	0.01
	0.03

	CIA
	91.94
	94.17
	90.23
	94.24
	90.78
	96.77
	97.35
	93.70
	95.18
	96.19
	93.58
	96.97
	95.25
	93.44
	94.87
	95.76
	96.28
	99.41
	94.85

	PIA
	97.04
	99.66
	99.24
	99.20
	96.17
	99.71
	99.74
	99.56
	99.70
	99.72
	99.48
	99.76
	99.21
	99.64
	99.66
	99.70
	95.14
	99.33
	99.57

	CIW
	93.93
	94.31
	90.54
	94.51
	93.45
	96.79
	97.47
	93.86
	95.26
	96.28
	93.75
	99.77
	95.79
	93.52
	95.34
	95.87
	79.86
	99.41
	95.04

	ICV
	0.43
	0.36
	0.51
	0.40
	0.52
	0.48
	0.37
	0.52
	0.46
	0.80
	1.00
	0.45
	0.31
	0.62
	0.76
	0.56
	1.04
	0.36
	 0.49


Table 2 continued
	
	
	Samples from Nkporo Formation
	Samples from Mamu Formation
	UCC
	PAAS

	Major oxides
	L48
	L50
	L51
	L52
	Av
	L1
	L9
	L16
	L19
	L20
	L22
	L24
	Average
	
	

	SiO2
	46.69
	48.63
	45.98
	53.76
	49.71
	64.46
	71.03
	56.58
	57.61
	73.13
	45.10
	50.61
	59.79
	66.00
	62.80

	Al2O3
	24.77
	25.26
	24.61
	20.33
	22.39
	15.16
	13.48
	24.87
	22.99
	16.69
	22.39
	16.70
	18.90
	15.40
	18.90

	Fe2O3
	10.52
	8.52
	11.89
	10.97
	9.67
	5.55
	5.62
	3.28
	3.05
	1.39
	6.69
	5.72
	4.47
	5.04
	7.22

	MgO
	0.73
	0.60
	0.57
	0.44
	0.72
	0.54
	0.17
	0.29
	0.30
	0.05
	0.73
	0.70
	0.40
	2.48
	2.20

	CaO
	0.02
	0.02
	0.02
	0.02
	0.11
	0.11
	0.02
	0.02
	0.07
	0.05
	1.35
	0.86
	0.35
	3.59
	1.30

	Na2O
	0.05
	0.04
	0.04
	0.03
	0.06
	0.06
	0.07
	0.04
	0.02
	0.02
	0.05
	0.06
	0.05
	3.27
	1.20

	K2O
	1.18
	1.05
	0.98
	0.78
	1.17
	1.76
	1.55
	0.68
	0.55
	0.18
	1.35
	1.54
	1.09
	2.80
	3.70

	TiO2
	0.96
	1.31
	1.20
	1.06
	1.04
	1.17
	0.93
	1.52
	1.21
	1.53
	0.93
	1.07
	1.19
	0.64
	1.00

	P2O5
	0.08
	0.06
	0.07
	0.10
	0.12
	0.09
	0.07
	0.07
	0.32
	0.35
	0.09
	0.09
	0.15
	0.15
	0.16

	MnO
	-
	-
	-
	-
	0.003
	0.01
	-
	-
	0.01
	-
	0.04
	0.05
	0.02
	---
	---

	Cr2O3
	0.019
	0.021
	0.021
	0.017
	0.018
	0.012
	0.01
	0.015
	0.017
	0.017
	0.017
	0.013
	0.014
	
	

	LOI
	14.8
	14.3
	14.4
	12.3
	14.66
	10.9
	6.7
	12.4
	13.5
	6.2
	21.1
	22.4
	13.31
	
	

	Total
	99.82
	99.81
	99.78
	99.81
	99.77
	99.82
	99.65
	99.77
	99.65
	99.61
	99.84
	99.81
	99.74
	
	

	SR
	1.32
	1.44
	1.26
	1.72
	1.55
	3.11
	3.72
	2.01
	2.21
	4.04
	1.55
	2.26
	2.56
	
	

	AR
	2.35
	2.96
	3.58
	1.85
	2.32
	2.73
	2.40
	7.58
	7.54
	12.01
	3.35
	2.92
	4.23
	
	

	MgO,+CaO
	0.75
	0.62
	0.59
	0.46
	0.83
	0.56
	0.19
	0.31
	0.37
	0.10
	2.08
	1.56
	0.75
	
	

	Al2O3+Na2O+K2O
	26.0
	26.4
	25.6
	21.1
	23.6
	17.0
	15.1
	25.6
	23.6
	16.9
	23.8
	18.3
	1.14
	
	

	Fe2O3/K2O
	8.92
	8.11
	12.13
	14.06
	8.26
	3.15
	3.63
	4.82
	5.55
	7.72
	4.96
	3.73
	4.10
	1.80
	1.95

	SiO2/Al2O3
	1.88
	1.93
	1.87
	2.64
	2.22
	4.25
	5.27
	2.28
	2.51
	4.39
	2.01
	3.03
	3.16
	4.29
	3.32

	K2O/Na2O
	23.60
	26.25
	24.50
	26.00
	19.50
	29.33
	22.14
	17.00
	27.50
	9.00
	27.00
	25.67
	21.80
	0.86
	3.08

	Al2O3/TiO2
	25.80
	19.28
	20.51
	19.18
	21.52
	12.96
	14.49
	16.36
	19.00
	10.91
	16.59
	15.61
	15.88
	24.06
	5.10

	K2O/Al2O3
	0.05
	0.04
	0.04
	0.04
	0.05
	0.12
	0.11
	0.03
	0.02
	0.01
	0.06
	0.09
	0.06
	0.18
	0.20

	MgO/Al2O3
	0.03
	0.02
	0.02
	0.02
	0.03
	0.04
	0.01
	0.01
	0.01
	0.003
	0.03
	0.04
	0.02
	0.16
	0.12

	CIA
	95.20
	95.79
	96.74
	96.08
	94.35
	91.88
	89.15
	97.11
	97.29
	98.52
	89.06
	87.16
	92.62
	52.76
	70.39

	PIA
	99.70
	99.75
	99.75
	99.74
	99.21
	98.75
	98.84
	99.75
	99.60
	99.58
	93.76
	94.22
	97.80
	53.49
	79.05

	CIW
	95.27
	95.86
	96.02
	99.75
	94.79
	89.28
	89.27
	97.19
	97.58
	98.82
	94.12
	91.26
	94.31
	
	

	ICV
	0.50
	0.40
	0.70
	0.60
	0.52
	0.53
	1.10
	0.17
	0.17
	1.22
	0.46
	0.53
	0.34
	1.16
	0.89

	CIA = (Al2O3/Al2O3+CaO*+Na2O+K2O)*100

PIA = [(Al2O3-K2O)/(Al2O3 + CaO + Na2O-K2O)] × 100

CIW = [Al2O3/(Al2O3 + CaO + Na2O)] × 100
ICV = (Fe2O3+K2O+Na2O+CaO+MgO+TiO2)/Al2O3


Table 3. Trace element distribution (ppm) of Afikpo shale samples, Southeastern Nigeria
	 
	 
	                                                                    Samples from Nkporo Formation

	 
	 
	L5
	L6
	L7
	L13
	L27
	L28
	L30
	L31
	L32
	L33
	L34
	L36
	L38
	L39
	L40
	L41
	L43
	L44
	L47

	L
	Ba
	235
	248
	304
	226
	253
	208
	193
	660
	298
	175
	242
	146
	245
	371
	257
	293
	798
	2758
	893

	I
	Sr
	110.7
	100.2
	91.6
	160.7
	94.5
	146.2
	85
	185
	167
	135
	92.3
	115
	232
	159
	145
	209
	162.7
	169
	88.2

	L
	Rb
	85.6
	91.5
	107
	99.2
	83.8
	65.8
	45.8
	80.2
	65.3
	53.4
	76.9
	48.6
	57.9
	69.8
	61.3
	67.1
	99.2
	78.9
	71.9

	E
	Th
	16.5
	16
	17.9
	16.8
	21
	19.3
	19.7
	17
	15.9
	17.9
	15.3
	16.9
	19
	16.4
	17.7
	19.2
	46
	27.4
	18.9

	 
	U
	4
	3.3
	3.4
	3
	4
	3.5
	4.2
	2.9
	3
	3.4
	2.7
	3.8
	4.1
	3.4
	3.7
	3.7
	8.2
	5.2
	3.5

	H
	Zr
	167.3
	129.4
	311
	155.7
	295
	205.9
	388
	261
	183
	229
	159
	417
	312
	255
	214
	307
	2107
	976
	321.8

	F
	Y
	27.7
	23.2
	22.3
	19.1
	26
	22.9
	29.6
	22.5
	24.2
	18.8
	15.9
	26.6
	28
	20.7
	18.7
	21.8
	42.6
	34.8
	21

	S
	Nb
	17.2
	17.9
	19.8
	27.5
	17.8
	30.4
	25.7
	21.4
	21.7
	26.9
	17.9
	23.3
	32.7
	20.7
	20.7
	26.9
	23.7
	22.8
	23.2

	E
	Hf
	4.6
	3.5
	8
	4.1
	7.6
	5.2
	10.2
	6.8
	4.8
	6.1
	4
	10.7
	8.2
	6.4
	5.7
	8.1
	53.5
	24.3
	8.2

	T
	V
	181
	184
	151
	209
	166
	217
	174
	201
	193
	232
	229
	207
	228
	199
	201
	208
	107
	153
	184

	T
	Ni
	75
	53
	41
	28
	47
	23
	24
	22
	48
	24
	20
	29
	25
	21
	26
	28
	32
	20
	27

	E
	Co
	19
	15.5
	8.8
	8.2
	15.7
	4.5
	5.6
	4.4
	4.7
	3.9
	4.1
	4.9
	3.4
	4.4
	4.4
	5.8
	11.1
	2.6
	6

	 
	Cu
	24.3
	17
	17
	12.9
	22.8
	18.1
	15.5
	16
	17.9
	14.1
	21.8
	13.5
	20.4
	15.4
	17.3
	13.4
	8
	16.3
	14.3

	 
	Zn
	157
	107
	47
	37
	103
	9
	11
	10
	14
	9
	39
	18
	8
	7
	11
	8
	139
	12
	8

	 
	Sc
	18
	17
	18
	14
	17
	18
	18
	17
	18
	16
	14
	18
	17
	17
	19
	18
	9
	15
	18

	 
	Cr
	170
	170
	170
	180
	170
	200
	160
	200
	180
	220
	170
	190
	170
	190
	200
	220
	150
	130
	190

	 
	Mo
	3.9
	1.6
	0.8
	1.1
	1.1
	0.6
	0.8
	0.8
	0.7
	0.8
	6.2
	1.4
	2.5
	0.9
	1
	1
	1.4
	0.3
	0.4

	 
	Pb
	15.1
	20.5
	24.4
	19.2
	15.1
	16.3
	18.5
	18.8
	17.5
	17.4
	26.6
	17.9
	18.2
	17.4
	16.8
	18.8
	9.5
	13.2
	15.4

	ƩLILE
	 
	90.36
	459
	523.9
	505.7
	751.3
	442.8
	347.7
	945.5
	549.2
	384.7
	429.2
	330.3
	558
	619.6
	484.7
	592
	1114.1
	3038.5
	1075.5

	ƩHFSE
	 
	216.8
	174
	361.1
	206.4
	346.4
	264.4
	453.7
	311.7
	233.7
	280.8
	196.8
	477.6
	380.9
	501.8
	259.1
	363.8
	2226.8
	1057.9
	374.2

	ƩTTE
	 
	644.3
	563.5
	452.8
	489.1
	541.5
	489.6
	418.3
	470.4
	476.3
	519.
	484.7
	491.7
	471.8
	453.8
	478.7
	501.2
	456.1
	348.9
	447.3

	Cr/Ni
	
	2.27
	3.21
	4.15
	6.43
	3.62
	8.7
	6.67
	9.10
	3.75
	9.17
	8.50
	6.55
	6.80
	9.05
	7.69
	7.86
	4.69
	6.5
	7.04

	Ni/Co
	 
	3.95
	3.42
	4.66
	3.14
	2.99
	5.11
	4.29
	5
	10.27
	6.15
	4.88
	5.92
	7.35
	4.77
	5.91
	5.83
	2.88
	7.69
	4.5

	U/Th
	 
	0.24
	0.21
	0.19
	0.18
	0.19
	0.18
	0.21
	0.17
	0.19
	0.19
	0.18
	0.22
	0.22
	0.21
	0.21
	0.19
	0.18
	0.19
	0.19

	Th/U
	 
	4.13
	4.85
	5.24
	5.6
	5.25
	5.51
	4.69
	5.86
	5.3
	5.3
	5.67
	4.45
	4.63
	4.82
	4.78
	5.19
	5.61
	5.27
	5.4

	Rb/Sr
	
	0.77
	0.91
	1.17
	0.62
	0.89
	0.45
	0.54
	0.43
	0.39
	0.40
	0.83
	0.42
	0.23
	0.44
	0.42
	0.32
	0.61
	0.47
	0.82

	La/Sc
	 
	3.58
	4.07
	3.81
	4.71
	3.91
	3.89
	3.09
	4.05
	3.33
	3.74
	3.33
	3.17
	4.07
	3.74
	3.55
	3.97
	13.11
	5.81
	2.91

	Th/Sc
	 
	0.92
	0.94
	0.99
	1.2
	1.24
	1.07
	1.09
	1
	0.88
	1.12
	1.09
	0.94
	1.12
	0.96
	0.93
	1.07
	5.11
	1.83
	1.05

	Th/Co
	 
	0.87
	1.03
	2.03
	2.05
	1.34
	3.45
	3.52
	3.86
	0.89
	4.59
	3.73
	3.45
	5.59
	3.73
	4.02
	3.31
	4.14
	10.54
	3.15

	La/Co
	 
	3.39
	4.46
	7.8
	8.04
	4.23
	15.58
	9.93
	15.66
	12.77
	15.36
	11.1
	11.63
	20.35
	14.43
	15.32
	12.33
	10.63
	33.5
	8.75


Table 3 cont..

	
	Samples from Nkporo Formation
	 
	Samples from Mamu Formation
	 
	PAAS
	UCC

	Sample code
	L48
	L50
	L51
	L52
	Av.
	L1
	L9
	L16
	L19
	L20
	L22
	L24
	Av.
	 
	 

	L
	Ba
	289
	248
	233
	156
	423
	364
	551
	240
	1033
	790
	210
	319
	501
	650
	550

	I
	Sr
	178
	80.6
	81.3
	193
	138
	76.4
	161.3
	86.4
	451.9
	545.9
	67.3
	86.8
	210.9
	200
	350

	L
	Rb
	74
	62.3
	57.3
	76.2
	73
	74.1
	50.9
	32.7
	41.4
	7.2
	79.9
	60.5
	50
	160
	112

	E
	Th
	19
	21.1
	19.7
	23.2
	19.9
	14.8
	25
	28.5
	22.3
	26.4
	16.6
	18.1
	21.7
	14.5
	10.7

	 
	U
	3.2
	4.7
	4.4
	5.2
	3.9
	3.2
	5.1
	9.5
	4.5
	4.9
	3.3
	4.2
	5
	3.1
	2.8

	H
	Zr
	199
	319
	412
	477
	383
	577.8
	1119.3
	508
	415.9
	677
	157.4
	388.1
	549.1
	210
	190

	F
	Y
	21.2
	28.7
	25
	32.9
	25
	32.2
	31.7
	39.5
	60.3
	54.5
	23.5
	34.7
	39.5
	27
	22

	S
	Nb
	20.1
	29.7
	27.6
	24
	25.5
	24.5
	28.1
	40.6
	23.9
	33.5
	19.9
	25.4
	28
	19
	12

	E
	Hf
	5.4
	8.6
	10.4
	12.2
	 9.85
	14.5
	27.7
	12.1
	10.7
	17.4
	4.4
	10.1
	 13.84
	5
	5.8

	 
	V
	169
	196
	186
	198
	190
	132
	98
	132
	157
	99
	151
	124
	127.6
	150
	107

	T
	Ni
	26
	24
	23
	20
	30.4
	20
	20
	32
	29
	20
	39
	38
	27.6
	55
	20

	T
	Co
	6.2
	5.4
	5.7
	3.3
	6.9
	10.6
	2.2
	5.6
	17.7
	1.6
	14.5
	15.9
	9.7
	23
	10

	E
	Cu
	20.1
	19.7
	21.1
	13.5
	17
	13.7
	9.7
	36.2
	24.5
	3.2
	23
	23.5
	19.1
	85
	71

	 
	Zn
	9
	5
	8
	24
	34.8
	35
	4
	6
	9
	2
	71
	92
	29..5
	85
	71

	 
	Sc
	19
	18
	20
	16
	 16.91
	11
	10
	19
	21
	12
	16
	14
	14.71
	16
	13.6

	 
	Cr
	190
	210
	210
	170
	 183.04
	120
	100
	150
	170
	140
	170
	130
	140
	110
	35

	Mo
	0.6
	1
	1.4
	1.5
	1.4
	0.6
	0.3
	-
	0.2
	0.6
	1.4
	1.1
	0.6
	 
	 

	Pb
	16.7
	17.8
	20.1
	23.9
	18
	24.8
	13.9
	21.6
	17.1
	5.8
	23.5
	18.2
	17.8
	 
	 

	ƩLILE
	563.2
	416.7
	395.7
	453.6
	657.8
	523.5
	793.3
	397.1
	1553.1
	1374.4
	377.1
	488.6
	788.6
	1027.5
	1025.5

	ƩHFSE
	245.7
	386
	475
	546/1
	 
	649
	1206.8
	600.2
	510.8
	782.4
	205.2
	458.3
	616.6
	261
	229.8

	ƩTTE
	249.3
	478.1
	473.8
	444.8
	 
	342.3
	243.9
	380.8
	428.2
	277.8
	484.5
	437.4
	338.71
	524
	327.6

	Cr/Ni
	7.31
	8.75
	9.13
	8.5
	6.02
	6.00
	5.00
	4.69
	5.86
	7.00
	4.36
	3.42
	5.07
	2.00
	1.75

	Ni/Co
	4.19
	4.44
	4.04
	6.06
	4.41
	1.89
	9.09
	5.71
	1.64
	12.5
	2.69
	2.39
	2.85
	2.39
	2

	U/Th
	0.17
	0.22
	0.22
	0.22
	0.2
	0.22
	0.2
	0.33
	0.2
	0.19
	0.2
	0.23
	0.23
	0.25
	0.26

	Th/U
	5.94
	4.49
	4.46
	4.46
	5.1
	4.62
	4.9
	3
	4.96
	5.39
	5.03
	4.31
	4.34
	4.68
	3.82

	Rb/Sr
	0.42
	0.77
	0.70
	1.24
	0.53
	0.97
	0.32
	0.38
	0.1
	0.01
	1.19
	0.70
	0.24
	0.80
	0.64

	La/Sc
	3.59
	3.79
	3.1
	3.84
	 
	5.11
	7.22
	3.42
	4.15
	10.78
	3.61
	4.15
	 
	 
	 

	Th/Sc
	1
	1.17
	0.99
	1.45
	 
	1.35
	2.5
	1.5
	1.06
	2.2
	1.04
	1.29
	 
	0.91
	0.79

	Th/Co
	3.06
	3.91
	3.46
	7.03
	2.88
	1.4
	11.36
	5.09
	1.26
	16.5
	1.44
	1.14
	2.24
	0.63
	1.07

	La/Co
	11.02
	12.65
	10.86
	18.61
	 
	5.3
	32.82
	11.59
	4.92
	80.75
	4
	3.65
	 
	 
	 


Table 4. Rare earth element distribution (ppm) of Afikpo shale samples, Southeastern Nigeria
	 
	                                                                                           Samples from Nkporo Formation
	 

	Sample No:
	L5
	L6
	L7
	L13
	L27
	L28
	L30
	L31
	L32
	L33
	L34
	L36
	L38
	L39
	L40
	L41
	L43
	L44
	L47

	La
	64.5
	69.2
	68.6
	65.9
	66.4
	70.1
	55.6
	68.9
	60
	59.9
	46.6
	57
	69.2
	63.5
	67.4
	71.5
	118
	87.1
	52.5

	Ce
	138.9
	150
	135.7
	123.1
	132
	135.9
	108.4
	141.4
	126
	115.8
	85.6
	113.6
	144.4
	126
	135.8
	130
	235.9
	172.6
	88.8

	Pr
	16.4
	17.6
	15
	12.9
	15.1
	15.4
	12.9
	16.2
	14.7
	12.3
	8.7
	12.8
	16.3
	13.6
	15.1
	13.9
	26.6
	19.2
	9.8

	Nd
	62.3
	67.8
	47.1
	41.9
	57
	54.4
	48.7
	59.3
	54.9
	42.1
	29.7
	47.2
	62.2
	48.1
	51.2
	47.7
	100.5
	69
	34.1

	Sm
	11.2
	11.4
	7.5
	5.8
	10.1
	8.8
	9.3
	11
	9.2
	6
	4.2
	8.4
	11.8
	8.4
	8.1
	8.3
	16.6
	11
	5.8

	Eu
	2.4
	2.2
	1.4
	1.15
	1.97
	1.83
	1.82
	2.33
	1.92
	1.13
	0.92
	1.79
	2.49
	1.71
	1.63
	1.74
	1.88
	1.9
	1.13

	Gd
	9.17
	8.69
	5.62
	4.37
	7.77
	6.6
	7.58
	8.94
	7.17
	4.33
	3.17
	6.93
	9.45
	6.76
	5.7
	6.7
	13.05
	8.01
	4.66

	Tb
	1.23
	0.99
	0.77
	0.59
	1.06
	0.86
	1.08
	1.17
	0.98
	0.59
	0.48
	0.96
	1.22
	0.89
	0.76
	0.87
	1.55
	1.11
	0.66

	Dy
	6.65
	5.26
	4.35
	3.72
	5.68
	4.96
	6.38
	5.81
	5.29
	3.43
	2.92
	5.43
	6.66
	4.63
	3.96
	4.81
	8.34
	6.39
	4.18

	Ho
	1.14
	0.88
	0.85
	0.75
	1.01
	0.84
	1.15
	0.93
	0.88
	0.69
	0.56
	1.4
	1.06
	0.83
	0.76
	0.85
	1.43
	1.3
	0.78

	Er
	3.02
	2.5
	2.46
	2.23
	3.1
	2.6
	3.7
	2.55
	2.55
	2.03
	1.78
	2.92
	3.1
	2.3
	1.84
	2.35
	4.3
	3.93
	2.35

	Tm
	0.41
	0.33
	0.35
	0.31
	0.39
	0.34
	0.46
	0.33
	0.35
	0.29
	0.27
	0.4
	0.42
	0.31
	0.28
	0.32
	0.62
	0.57
	0.35

	Yb
	2.57
	2.24
	2.44
	2.12
	2.57
	2.28
	3.39
	2.03
	2.31
	2.01
	1.75
	2.6
	2.85
	2.15
	1.92
	2.28
	4.25
	3.91
	2.28

	Lu
	0.38
	0.31
	0.36
	0.31
	0.37
	0.31
	0.51
	0.3
	0.35
	0.29
	0.25
	0.37
	0.41
	0.31
	0.27
	0.34
	0.73
	0.59
	0.36

	Sc
	18
	17
	18
	14
	17
	18
	18
	17
	18
	16
	14
	18
	17
	17
	19
	18
	9
	15
	18

	Y
	27.7
	23.2
	22.3
	19.1
	26
	22.9
	29.6
	22.5
	24.2
	18.8
	15.9
	26.6
	28
	20.7
	18.7
	21.8
	42.6
	34.8
	21

	Eu*
	0.07
	0.07
	0.05
	0.07
	0.07
	0.07
	0.07
	0.07
	0.07
	0.08
	0.08
	0.07
	0.07
	0.08
	0.07
	0.07
	0.04
	0.06
	0.07

	La/Yb
	16.92
	20.82
	28.12
	31.08
	25.84
	30.77
	16.38
	33.93
	25.98
	29.82
	26.61
	21.92
	24.45
	29.52
	35.12
	31.38
	27.76
	22.26
	23.04

	Gd/Yb
	2.88
	3.13
	2.76
	2.47
	3.62
	3.47
	2.68
	5.27
	3.72
	1.86
	2.17
	3.31
	4.03
	3.76
	3.54
	3.55
	3.68
	2.45
	2.45

	∑REE
	365.97
	379.6
	332.6
	298.25
	347.25
	346.12
	308.57
	360.69
	328.8
	285.69
	216.8
	306.4
	376.56
	317.19
	332.42
	331.46
	585.35
	436.41
	246.75


Table 4. Contd.

	 
	Samples from Nkporo Formation
	 
	Samples from Mamu Formation
	 

	 
	L48
	L50
	L51
	L52
	Av.
	L1
	L9
	L16
	L19
	L20
	L22
	L24
	Av.

	La
	68.3
	68.3
	61.9
	61.4
	64.1
	56.2
	72.2
	64.9
	87.1
	129.3
	57.7
	58.1
	75.1

	Ce
	134
	126.1
	113.7
	113.1
	131.6
	113.9
	141.4
	126.2
	188.6
	300.5
	113.7
	119.8
	157.7

	Pr
	15.3
	13.9
	12.7
	11.8
	14.7
	12.5
	16.4
	15.5
	23.3
	38
	13.2
	13.4
	18.9

	Nd
	57.7
	50.6
	45.8
	40.7
	53
	45.7
	64.4
	62
	89
	158.2
	48.9
	50.1
	74

	Sm
	11
	8.4
	7.8
	6.6
	9
	8.31
	11.8
	11.6
	16
	31.5
	8.5
	9.42
	18.9

	Eu
	2.13
	1.7
	1.64
	1.28
	1.7
	1.72
	1.64
	2.31
	3.43
	7.56
	1.81
	1.91
	2.91

	Gd
	7.73
	6.78
	6.13
	5.22
	7
	7.12
	8.72
	9.57
	13.84
	28.26
	6.51
	8.14
	11.74

	Tb
	1
	0.97
	0.88
	0.75
	0.93
	0.99
	1.09
	1.36
	1.98
	3.58
	0.93
	1.14
	1.58

	Dy
	4.87
	5.48
	5.3
	4.43
	5.17
	6.12
	5.58
	8.04
	11.21
	17.16
	5.07
	6.58
	8.54

	Ho
	0.84
	1.11
	0.94
	0.85
	0.95
	1.1
	1.13
	1.5
	2.1
	2.57
	0.88
	1.28
	1.51

	Er
	2.27
	3.28
	2.8
	2.51
	2.69
	3.53
	3.3
	4.54
	6.27
	6.17
	2.53
	3.72
	4.29

	Tm
	0.32
	0.46
	0.42
	0.36
	0.38
	0.47
	0.5
	0.65
	0.85
	0.78
	0.34
	0.51
	0.59

	Yb
	2.27
	3.22
	2.81
	2.42
	2.55
	3.35
	3.39
	4.47
	5.43
	5.1
	2.27
	3.41
	3.92

	Lu
	0.32
	0.45
	0.41
	0.41
	0.38
	0.52
	0.55
	0.71
	0.81
	0.67
	0.34
	0.53
	0.59

	Sc
	19
	18
	20
	16
	17
	11
	10
	19
	21
	12
	16
	14
	14.7

	Y
	21.2
	28.7
	25
	32.9
	25
	32.2
	31.7
	39.5
	60.3
	54.5
	23.5
	34.7
	39.5

	Eu*
	0.07
	0.06
	0.07
	0.07
	0.07
	0.07
	0.06
	0.07
	0.07
	0.08
	0.08
	0.07
	0.06

	La/Yb
	8.56
	6.03
	6.27
	7.21
	7.15
	4.77
	6.06
	4.13
	4.56
	7.21
	7.23
	4.84
	5.45

	Gd/Yb
	2.75
	1.7
	1.76
	1.74
	2.22
	1.71
	2.08
	1.73
	3.16
	4.47
	2.31
	1.93
	2.42

	∑REE
	348.25
	337.45
	308.23
	300.73
	336.15
	304.73
	373.8
	371.85
	531.22
	795.85
	302.18
	326.74
	434.47
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Fig. 9: A) Ternary plot of Al2O3-(CaO+ Na2O)-K2O for the sediments (Nesbith and Young,    
1982; Fedo et al., 1995), B) Plot of CIA vs. SiO2 (Nesbitt and Young 1982), and C) ICVvs. CIA plot showing the maturity and intensity of chemical weathering for the Shales   (After Long et al., 2012)
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 Fig. 10: A) TiO2 vs Al2O3 binary plot of the studied Afikpo shale samples (After Perri,     2014), B) Th/Sc–Zr/Sc diagram showing the investigated shale samples in between granite  
and granodiorite composition (after McLennan et al., 1993). Granite – G,  Granodiorite  -        GT and Felsics volcanic - FV (After Condie, (1993) C) Ternary plot of La - Th - Sc after Cullers, (1994a) for the Afikpo shale samples
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Fig. 11: Plot of A) Th/Cr*100 Vs. Al2O3, B) Th/Sc*100 Vs. Al2O3, C) La/Sc Vs Zr and D) Cr/V vs Y/Ni for source rock determination for the Afikpo shales, S.E. Nigeria.
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Fig. 12: Plots of A) Zr vs chondrite normalise La/Yb, B) Th/Sc vs. Zr/Sc Plot (after

           McLennan et al., 1993).
