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Shale, siltstone, conglomerate (Chah palang formation)

Eocene sub volcanic rocks
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Volacanic Samples Silica Samples Clay Samples
Sample Wt Si3 Si4 Tb14 Tb15 Sil Si10 Tb16 Th1l7 Si7 Si8 Sil3 Sil4 Sil6
SiO, 55.41 55.53 54.5 52.78 88.96 86.87 88.24 88.88 46.39 55.75 51.86 53.70 52.68
TiO, 0.879 0.879 0.89 0.904 0.026 0.025 0.03 0.025 0.784 0.817 1.140 0.94 0.88
ALO, 16.46 16.51 16.12 15.40 0.86 0.68 0.82 0.91 15.57 16.73 19.50 19.40 17.43
FeO~ 6.57 6.28 6.72 7.31 297 2.97 221 0.70 8.04 6.65 4.39 4.48 5.13
MnO 0.092 0.092 0.108 0.138 0.053 0.112 0.07 0.036 0.174 0.075 0.08 0.01 0.06
MgO 3.19 3.32 3.99 5.44 0.82 0.65 0.57 0.25 3.79 2.22 2.18 2.96 2.68
CaO 8.80 8.81 8.78 8.72 191 3.64 3.39 461 6.41 4,00 3.01 1.19 2.28
Na,0 2.98 2.96 2.96 2.94 0.23 0.13 0.17 0.16 2.60 2.53 2.52 2.15 212
K,O 3.12 3.08 2.96 2.73 0.11 0.09 0.11 0.13 1.42 1.22 1.25 0.53 1.21
P,05 0.38 0.38 0.4 0.43 0.01 0.02 0.017 0.02 0.32 0.3 0.44 0.26 0.32
Sum(%o) 97.89 97.85 97.43 96.80 95.96 95.18 95.62 95.73 85.50 90.28 86.37 85.62 84.81
LOI 2.28 251 2.89 3.88 3.67 3.71 3.61 3.45 13.41 9.02 12.87 14.24 14.00
REEs ppm Si3 Si4 Th14 Tb 15 Sil Si 10 Th16 Th 17 Si7 Si 8 Si13 Sil4 Si 16
La 21.17 20.81 21.12 21.40 0.67 0.82 0.847 1.02 22.96 22.26 19.67 18.82 18.43
Ce 43.36 42.66 43.56 44.68 141 1.58 1.73 221 45.54 46.22 41.79 36.58 37.81
Pr 5.52 5.45 5.58 5.77 0.16 0.18 0.20 0.27 5.64 5.80 5.47 4.36 4.83
Nd 22.36 22.09 22.79 23.92 0.64 0.72 0.78 0.98 22.44 23.21 23.09 17.17 19.84
Sm 5.08 4.98 5.15 5.38 0.14 0.16 0.17 0.20 4.82 5.08 5.29 3.72 4.50
Eu 1.43 1.43 1.47 1.53 0.03 0.04 0.05 0.07 1.36 1.45 1.48 0.97 1.22
Gd 452 4.49 4,58 4,73 0.13 0.17 0.16 0.18 4.20 4,58 4,76 3.30 4.00
Th 0.68 0.69 0.69 0.70 0.02 0.02 0.02 0.03 0.64 0.70 0.72 0.49 0.60
Dy 4.05 3.87 391 3.86 0.10 0.12 0.13 0.18 3.70 4.02 4.13 2.74 3.49
Ho 0.77 0.77 0.77 0.77 0.02 0.02 0.03 0.04 0.73 0.80 0.81 0.53 0.68
Er 2.06 2.03 2.01 1.99 0.07 0.07 0.09 0.12 2.02 2.10 2.10 1.36 1.76
Tm 0.30 0.30 0.29 0.28 0.01 0.01 0.019 0.02 0.29 0.30 0.29 0.19 0.24
Yb 1.82 1.82 1.78 1.70 0.08 0.08 0.1 0.13 1.78 1.82 1.67 1.10 1.39
Lu 0.29 0.29 0.28 0.01 0.01 0.01 0.02 0.30 0.29 0.25 0.16 0.21
Traces ppm Si3 Si4 Thi4 Tb 15 Sil Si 10 Th16 Th 17 Si7 Si8 Si13 Sil4 Si 16
Rb 79.3 76.8 70.3 54.8 8.0 6.8 7.2 6.8 35.2 28.4 26.6 20.5 36.5
Sr 1012 1062 966 834 261 143 149 43 412 434 370 404 249
Ba 495 494 503 519 14 18 13.3 8 226 213 190 52 170
Th 6.10 5.94 5.86 5.54 0.18 0.19 0.26 0.40 5.89 6.31 5.04 4.92 5.53
Nb 5.85 5.73 5.0 5.08 0.53 0.48 0.48 0.42 4.99 5.60 6.50 5.77 5.56
Y 20.01 19.71 19.6 19.37 0.63 0.67 0.91 1.43 19.44 20.41 20.42 13.23 17.48
Hf 3.57 3.54 341 3.35 0.42 0.34 0.39 0.41 3.06 3.38 3.71 3.28 3.42
Ta 0.41 0.40 .33 0.34 0.02 0.02 0.02 0.03 0.36 0.41 0.44 0.39 0.38
Cs 2.22 2.03 2.96 434 7.05 5.30 4.69 1.72 5.21 3.21 3.80 8.65 15.01
U 1.62 1.61 151 1.46 0.95 141 1.01 0.67 1.56 1.45 2.10 1.25 1.67
Ni 31 33 34 38 5 3 2 0 40 37 52 49 41
Cr 89 98 114 154 7 10 9 9 167 106 133 219 115
Sc 25 25 27 30 4 4 35 2 26 24 21 26 17
V 214 211 218 229 80 87 59 10 195 194 252 293 203
Ga 17 18 18 18 2 2 2 2 17 18 21 22 18
Cu 80 69 63 40 107 96 73 16 50 63 32 42 59
Zn 81 84 80 75 13 13 12 12 86 87 96 118 166
Pb 13.47 13.83 13.3 12.71 2.00 1.66 3.21 5.97 12.57 12.04 11.12 11.76 17.05
Zr 132 130 128 122 36 28 29 24 119 122 130 \ A/\]7QKI (\| |1~%Oi r

\AAAA R < B —dn!
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Sample Weight (mg) 870 vs. &H vs.

SMOW SMOW

TB5(SM) 0.445 1181 -97.89
K3(Sm) 0.401 -11.01 87,51
Si7(Sm) 0.334 -8.65 87.72
Sill(Sm) 0.384 -11.78 -90.51
Si13(Sm) 0.335 -13.32 -96.35
Si14(Sm) 0.355 811 89.52
Ag(Si) 1.537 1116 1196

s1(Si) 1.26 537 118
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Abstract

Kavir bentonite in the northeast of Isfahan province is a part of the Khur bentonite horizon and lies in the Central Iranian structural zone. This
deposits formed by the alteration of Eocene andesite-basalts. Based on the field observation several active faults are responsible in transporting
siliceous fluids to the surface and their precipitation as geode, jasperoid and silicic veins. Microscopic observation indicates that these fluids
outward alternatively in an alkaline aqueous basin. Chemical compositions of both siliceous and bentonitic samples as well as host volcanic
rock show the same trend in trace elements and support the role of this hydrothermal fluid in bentonite formation. Depletion on LILE elements
and Cs Positive anomalies is observed in siliceous and bentonitic samples. Oxygen and deuterium stable isotope study document that bentonites

formed in temperature of about 83¢ and hydrothermal fluids are essentially derived from a meteoric water origin.
Keywords: Bentonite, Silica, Stable Isotope, Eocene, Khur Bentonitic Horizon, Central Iran
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