Table 4. Major oxide (%) and trace elements concentration for the samples of Abakaliki

Shale.
Sample No s1 2 s3 S4 S5 s6 s7 S8 s9 30) s11 S12  Average PAAS
Depth (m) 115 79 83.6 92.6 98.6 1116 1286 1376 146 1576 159.6 1616 B -
Si02 47.02 4845  47.09 4519 4678  48.02 4615 4561 4425 4500  44.89 4576 4619 6240
Al203 23.04 1585 1940 2087 = 20.04 2133 2159 2177 2076 2172 2100 2178 2076  18.78
Fe203 8.21 6.56 7.26 9.15 8.61 8.64 8.67 9.32 9.36 7.21 8.54 9.07 8.38 7.18
MgO 1.19 2.19 197 2.12 1.74 1.94 2.12 1.79 2.02 1.77 1.96 2.14 1.91 2.19
Ca0 0.34 14.62 6.35 0.20 0.24 0.15 0.21 0.90 1.45 1.92 0.74 1.39 2.38 1.29
Na20 1.29 1.03 119 1.23 138 1.36 134 137 134 0.97 0.94 0.90 1.20 1.19
K20 2.40 1.84 2.78 2.87 2.36 2.84 2.95 3.78 3.56 3.96 3.77 3.70 3.07 3.68
Tio2 0.99 0.76 0.99 1.00 0.92 0.95 104 0.96 0.97 0.99 0.97 0.92 0.96 0.99
P205 0.08 0.20 0.12 0.08 0.11 0.05 0.07 0.12 0.24 0.22 0.19 0.10 0.13 0.16
MnO 0.03 0.10 0.07 0.03 0.03 0.03 0.03 0.05 0.06 0.05 0.05 0.05 0.05 0.11
Lol 1541 839 1276 1725 1777 1467 1582 1421 1598 1609 1693 1418  14.96 .
Total 100.00° 99.99"7 99.98" 99.99" 99.98" 99.98" 99.99" 99.88" 99.99" 99.99" 99.98" 99.99  99.98
Sc 2120 1130 1420 1970 1840 1770 1910 1950  19.00 1890 1880 1920 1808  16.00
Vv 13200  87.00 11400 12500 13400 122.00 12500 130.00 127.00 150.00 129.00 13600 12592  150.00
Co 2690 2050  33.00 3560 3190 1540 1460 2110 2250 2350 1630 = 24.80  23.84  23.00
cr 9580 6160 8890 102.60 9580  88.90  88.90 13680 6840 12320 9580 10950 9635  110.00
Ni 4360 3730 4110 5810 5820  49.80  49.70 = 5230 4870 5640 4530 6040  50.08  50.00
Cu 2806 2317 2161  27.86 4141 2895 3337 3130 37.60 4496 3721 3827 3281  85.00
Zn 12690 103.80 9840  119.60 22150 10550 17840 9870 10450 10580 94.80 = 102.20 121.68  85.00
Y 1970  17.40 1430 1870 2110 1490 1860 1690 1420 1490 1930 1580 1715  27.00
zr 4050 3850 4420  39.90  42.80 3920  39.40  39.80 3880 4030 3690  33.90  39.52  210.00
Nb 1879 1642 1934 1945 1649 1952 2049 1862 1976 = 1990 1862 1750  18.74 1.90
Hf 1.23 118 1.45 1.22 1.32 1.27 121 1.23 1.26 1.33 1.23 1.09 1.25 5.00
Rb 158.80 117.40 16470 160.80 14620 160.40 172.90 16210 197.40 213.30 19420 191.90 170.01  160.00
Sr 26200 367.00 329.00 24800 28500 276.00 280.00 26500 23500 233.00 237.00 209.00 268.83  200.00
Ba 380.00 380.00 51400 455.00 442.00 438.00 490.00 45400 68400 673.00 64400 70400 52150  650.00
Pb 1619  29.42 4734 2953 3345 1386 1499 1680 2543 2279 2513 3021 2543  20.00
Th 2920  17.60 2250 2610 1950  21.60  27.80 2590  26.80 2410 2590 = 23.60 2422  14.60
U 2.60 2.20 2.60 2.50 3.00 2.50 2.50 2.50 2.60 2.60 2.80 2.70 2.59 3.10
Ga 3355 2365 2925 3072 2991 3285 3405 3178  32.64 3444 3254 3166 3142  20.00
CIA 81.66 7463 7371  79.65  79.86 7947 7925 7370 7153 7440 7602 7577 7664  69.00
PIA 88.80 8033 8075 8885  87.50 8824 8821 879 7932 8455 8693 871 8517  77.00
Icv 0.63 171 1.06 0.80 0.76 0.75 0.76 0.83 0.90 0.78 0.81 0.83 0.88 0.91
Si/Al 2.04 3.06 2.43 2.17 2.33 2.25 2.14 2.10 2.13 2.08 2.14 2.10 2.22 3.32
Al/Ti 2327 2086  19.60  20.87 2178 2245 2076  22.68  21.40  21.94  21.65  23.67 2174 1897
k/Na 1.23 118 1.54 1.54 113 137 1.45 182 175 2.70 2.65 2.70 176 2.03
K/Rb 12536 130.37 140.30 148.06 134.11 147.18 14175 19358 149.71 15430 16123 160.03  148.83  192.00
Rb/Sr 0.61 0.32 0.50 0.65 0.51 0.58 0.62 0.61 0.84 0.92 0.82 0.92 0.66 0.80
Th/Sc 138 1.56 1.58 132 1.06 122 1.46 133 1.41 1.28 1.38 1.23 135 0.91
Zr/Sc 1.91 3.4 3.11 2.03 2.33 2.21 2.06 2.04 2.04 2.13 1.96 177 2.25 13.13
Th/Co 1.09 0.86 0.68 0.73 0.61 1.40 1.90 1.23 1.19 1.03 159 0.95 111 0.63
Th/Cr 0.30 0.29 0.25 0.25 0.20 0.24 0.31 0.19 0.39 0.20 0.27 0.22 0.26 0.13
Th/u 11.23 8.00 8.65 10.44  6.50 8.64 1112 1036 1031 9.27 9.25 8.74 9.38 4.71
Sr/Ba 0.69 0.97 0.64 0.55 0.64 0.63 0.57 0.58 0.34 0.35 0.37 0.30 0.55 0.31

CIA: Chemical Index of Alteration (after Nesbitt & Young, 1982); PIA: Plagioclase Index of Alteration (after
Fedo et al., 1995); ICV: Index of Compositional Variability (after Cox et al., 1995).



Table 5. Rare earth elements concentration (ppm) for the samples of Abakaliki Shale.

Sample No s1 s2 s3 s4 S5 S6 7 S8 9 S10 s11 S12  Average PAAS
Depth (m) 11.5 79 83.6 92.6 98.6 111.6 1286  137.6 146 1576  159.6  161.6 - -
La 89.70 3420 3870 3960 3810 3340 5840  38.60 5120 5470  38.60  32.80 4567 3820
Ce 158.35  63.60 69.87 7626 6635 5777 10532 11040 96.70  98.62 7537  59.16 = 86.48  79.60
Pr 18.10 7.50 8.50 9.00 8.50 6.60 1200  11.80  11.60  11.30 9.20 6.80 10.08 8.83
Nd 62.60 2730 2870 3340 2950 2260 3970  38.80 3450 3750 3490 2500 3454  33.90
Sm 10.00 5.70 5.40 6.10 6.20 3.50 6.20 6.10 6.50 7.10 6.90 5.40 6.26 5.55
Eu 1.30 1.40 1.10 1.00 1.20 0.70 1.00 1.20 1.30 1.40 1.40 1.00 1.17 1.08
Gd 5.00 4.40 4.00 4.30 5.20 2.90 3.30 4.80 5.10 4.90 5.40 4.00 4.44 4.66
Tb 0.80 0.60 0.50 0.60 0.80 0.50 0.60 0.80 0.50 0.70 0.80 0.50 0.64 0.77
Dy 3.40 3.30 3.20 3.20 4.40 2.80 3.60 3.50 3.80 3.50 3.80 3.00 3.46 4.68
Ho 0.70 0.70 0.60 0.60 0.80 0.60 0.70 0.50 0.60 0.50 0.70 0.60 0.63 0.99
Er 1.80 1.60 1.50 1.80 1.90 1.50 1.80 1.70 1.60 1.40 1.80 1.40 1.65 2.85
m 0.30 0.20 0.30 0.20 0.30 0.20 0.30 0.30 0.30 0.20 0.30 0.20 0.26 0.41
Yb 1.80 1.40 1.60 1.50 1.70 1.40 1.60 1.50 1.30 1.40 1.40 1.30 1.49 2.82
Lu 0.30 0.20 0.20 0.20 0.30 0.20 0.20 0.30 0.20 0.20 0.20 0.20 0.23 0.43
SREE 35415 15210 16417 177.76 16525 134.67 23472 22030 21520 22342 180.77 14136 196.99  184.77
Eu/Eu* 0.56 0.85 0.72 0.60 0.65 0.67 0.68 0.68 0.69 0.73 0.70 0.66 0.68 0.63
(La/Yb)y ~ 3575 1752  17.35 1894 1608 1711 2618 1846 2825  28.03  19.78 1810  21.80 9.15
(La/Sm)y ~ 5.79 3.87 4.63 4.19 3.97 6.16 6.08 4.09 5.09 4.97 3.61 3.92 4.70 4.33
(Gd/Yb)y 230 2.60 2.07 2.37 2.53 1.71 1.71 2.65 3.25 2.90 3.19 2.55 2.49 1.34

N: Chondrite normalized value; Europium anomaly is calculated as: Eu/Eu* = EuN/(SmN x GAN)'/?



