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Oxide

Sample 5102 ALO;  Fe0; FeO a0 MgO KO NaO MaO TiO, P.0s Toul
A4 58.66 16.11 2.11 5.53 5.27 4.28 2.75 3.90 0.08 0.63 0.16 9948
A5 59.59 16.17 2.95 3.9 4.39 4.81 3.04 3.39 0.07 0.45 0.16 98.92
AlS 57.67 16.57 2.46 6.8 4.26 5.02 1.04 3.87 0.22 0.56 0.16 98.63
A22 67.8 16.7 1.57 0.35 1.71 1.46 4.84 4.34 0.05 0.17 0.04 99.03
A25 55.31 15.38 2.3 6.34 6.1 6.8 2.97 2.85 0.37 0.86 0.18 99.46
B1 57.29 15.9 2.11 529 5.86 4.89 3 2.97 0.15 0.71 0.19 98.36
B3 57.9 15.46 2.18 5.84 6.84 491 2.47 2.56 0.09 0.58 0.14 98.97
B6 55.93 16.12 2.27 6.81 6.44 5.96 2.03 2.76 0.22 0.57 0.14 99.25
B10 59.52 16.05 2.03 546 6.24 4.48 1.79 3.51 0.13 0.63 0.14 9998
B19 58.38 15.84 2.07 5.83 5.75 4.9 2.77 2.69 0.07 0.57 0.15 99.02
C5 57.23 16.21 2.02 4.94 7 5.88 2.42 2.62 0.11 0.52 0.21 99.16
C8 65.87 16.74 1.61 2.18 1.4 1.83 5.93 3.2 0.19 0.11 0.1 99.16
C9 65.41 16.88 1.64 1.12  2.62 0.66 9.72 0.4 0.36 0.14 0.11 99.06
C10 59.89 16.39 1.95 4.63 439 4.17 4.43 2.67 0.07 0.75 0.14 9948
C12 61.64 17.77 1.57 3.13 5.06 2.87 2.93 3.87 0.01 0.25 0.14 99.24
C13 57.9 15.62 2.62 541 4.94 5.51 2.96 2.82 0.12 0.82 0.28 99
D2 60.9 17.2 2.87 3.9 3.59 4.08 3.69 2.57 0.08 0.36 0.13 99.37
D4 54.08 15.83 2.58 6.91 8.26 5.36 2.78 2.41 0.14 0.78 0.64 99.77
D5 53.64 15.8 2.48 6.32 7.74 5.72 2.51 2.86 0.24 0.78 0.45 98.54
D10 57.91 16.3 1.98 5.3 5.89 4.4 3.74 2.99 0.18 0.48 0.15 99.32
(PPM ez 1) XRF (bg) 45 slar (L) adlaio (3253T glociuw lws polic o b 4y 3205 gulis ¥ Jguo
smple A4 A5 AI5 __A22 __A25 __ BI B3 B6 BI0O BI9 C5 C8
Ba 554.1 575 908.4 763 514.7 572 878.1 463 821 4699 566.2 639
Ce 82.2 84.87 124.7 117.9 96.75 82.9 122.8 70.83 116.3 71.9 84.12 97.27
Cr 35.86 21.76 17.02 13.56 35.72 25.39 28.55 4441 40.16 50.06 16.56 16.04
Cs 1.63 1.69 1.41 1.46 1.52 1.51 1.17 1.19 1.83 0.77 1.38 1.34
Eu 1.97 1.85 2.61 1.51 4.99 3.07 2.05 2.53 2.68 1.82 2.33 3.65
Hf 4.83 4.09 3.44 6.33 3.08 3.99 3.14 2.86 2.73 3.08 2.17 2.97
La 42.55 25.52 21.99 46.38 20.32 36.28 26.27 26.32 354 23.93 2588 30.33
Nb 12.45 11.89 10.11 39.12 8.09 13.14 12.06 7.45 10.39 11.31 10.84 14.76
Nd 28.15 12.85 11.76 40.57 19.62 29.78 7.64 18.07 3037 2496 27.72 13.86
Ni 42.28 31.74 35.2 42.13 32.37 33.86 39.46 40.49 9.02 36.14 28.58 38.24
Rb 79.6 102.9 38.45 206.6 44 85 90.67 57.03 5238 3579 80.22 61.33 226.5
Sc 23.58 20 19.27 7.04 34.38 22.13 25.46 25.97 2274 2372 2823 7.74
Sm 5.93 7.52 5.63 11.05 6.02 4.52 5.18 5.17 6.1 5.37 4.19 5.77
Sr 490.4 580.4 776.6 347.8 522.3 552.8 599.6 5842 750.5 499.8 467.7 375.0
Ta 0.67 0.8 0.73 1.89 0.37 1.04 1.02 0.92 0.74 0.64 0.82 1.31
Tb 0.72 0.59 0.77 0.22 0.79 0.62 0.67 0.77 0.64 0.68 0.67 0.3
Y 33.58 36.74 27.57 56.01 26.23 35.15 30.20 2599 2593 3239 3099 51.93
Yb 1.5 1.47 1.49 1.5 1.48 1.49 1.49 1.5 1.45 1.48 1.46 1.49
Zr 189.7 212.2 216.6 371.1 168.0 207.0 209.1 17477 217.6 185.4 169.8 168.8
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Sample C9 C10 C12 Cl13 D2 D4 D5 D10
Ba 878.68 486.35 520.98 629.9 618.23 828.4 806.81 669.25
Ce 126.83 76.76 81.71 87.81 97.25 113.12 80.43 99.67
Cr 2221 66.64 41.58 65.43 18.26 8.88 22.59 14.01
Cs 1.60 1.38 1.49 1.5 1.61 1.31 1.54 1.21
Eu 6.24 1.8 0.86 2.62 1.99 2.85 4.25 3.55
Hf 2.93 4.32 4.53 3.64 3.56 3.72 3.73 3.81
La 38.58 23.85 29.45 29.84 37.69 45.9 51.94 41.22
Nb 15.02 14.72 13.65 14.59 20.3 7.75 7.81 12.57
Nd 22.31 22.43 13.86 46.52 37.3 43.41 50.1 22.66
Ni 36.3 32.02 32.6 25.75 40.89 32.32 42.21 36.57
Rb 423.65 125.42 76.44 60.2 124.33 54.89 49.91 113.87
Sc 5.51 19.66 21.68 0.31 11.05 30.72 18.22 16.85
Sm 5.87 4.75 5.19 8.26 5.81 8.99 8.11 4.49
Sr 249.7 523.31 771.03 541.8 335.77 1079.2 1262.6 442.25
Ta 1.61 1.3 1.51 0.70 0.99 0.61 0.72 1.05
Tb 0.26 0.57 0.38 0.83 0.58 0.83 0.74 0.62
Y 73.88 40.59 30.16 32.68 40.92 26.38 24.55 36.8
Yb 1.48 1.48 1.47 1.46 1.49 1.48 1.49 1.48
Zr 159.29 215.14 168.43 235.16 208.38 225.81 248.37 195.27
(Wt% o> ) ICP V9 & ol (b 55 s Lol pole ol 4y 3205 .Y Jguor
sample SiO, AlLO;  Fe,O4 FeO MgO CaO Na,O K,O MnO TiO,
D3 61.34 1542 2.11 2.30 2.95 3.55 2.8 5.93 0.11 0.61
B12 59.77  16.77 2.56 7.08 1.87 1.13 3.52 0.64 0.11 1.06
B18 64.77 16.47 2.14 2.31 3.56 3.51 2.86 391 0.08 0.64
Cl4 6243  15.94 2.07 1.66 3 3.72 2.83 4.43 0.09 0.57
D13 51.13  15.98 243 8.69 241 7.62 2.79 0.34 0.04 0.93
C6 48.03  13.02 2.29 7.69 9.06 5.64 2.54 2.94 0.23 0.79
Sl (ilja edgume 5o ilizko bl T (saiges b yo (cands 3IUT i FJgux
Parameter =~ Keneshkeh Takand Aghchehkand Cl})h;gzsin Alanghayeh  Nikouyeh  Kouhin
Ec(ms) 0.56 0.33 2.38 2.03 2.45 0.48 1.52
pH 8.05 8.25 8.33 8.3 8.25 8.55 7.9
COs(mg/l) 0 0 0 0 0 0.2 0
HCO;(mg/l) 185 158 153 155 134.2 170.8 6.7
Cl(mg/1) 32 46 30 91 45 45 1.7
SO4(mg/l) 251 368 248 238 248 274 6.86
Ca(mg/l) 123 157 116 128 115.2 112 7.8
Mg(mg/l) 18.2 19 12.5 19 11.8 21.6 0.8
Na(mg/l) 45 50 39 53 32 62 6.52
K(mg/l) 2.5 2 1.7 0 1.5 2.0 0.13
TDS(ppm) 429.4 250.2 1669.2 1391.1 1676.2 345.72 1126.2
Pod a5l b Susola] OF oy ainb B Jgus
mgllli ; H?gcl)l“l ; mI;IZi ; ml\;[/%i ¢ méﬁi ; pH Classification of water for drinking
28 37 69 4.4 20 7.3 For drinking (good)
35 48 73 6 25 7.8 For drinking (acceptable)
54 57 104 37 85 9 Inappropriate
550 650 730 72 130 10 Bad
603 720 880 85 175 11 Can be used in emergency situations
2124 960 1150 144 240 11> Non-potable
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Abstract

The studied area of Yuzbashi-Chay located in the North West of Qazvin and stratigraphically includes
Cenozoic units. Field evidence, petrological studies and geochemical data of magmatic rocks and
alteration zone suggest that, this area consist of basalt, basaltic andesite, andesite, trachyandesite,
trachyte, rhyodacite, dacite, tuff and dike. Plot of the major and trace elements analysis results in
different discrimination diagrams indicate that these rocks formed by subduction-related magmatism
in continental margins environment. Based on classification of different alteration unites; the vast
parts of studied area affected by intermediate to advanced argillic-type alteration. Besides; due to the
effects of alteration zones, the amount of calcium and sulfate have very high anomaly in water.
Furthermore; results of water samples analysis indicate that the water hardness is greater than standard
limit.The presence of hydrated aluminum potassium sulfate minerals (alunite or alum) is main
potential source to produce of acidic waters. Based on drink water standard of Iran, total dissolved
solids (TDS) value in alteration areas, especially in Ghazan Daghi mines, is greater than standard limit
and waters of Aghche Kand alteration area are classified in toxicant water type.

Keywords: Yuzbashi-Chay, Subduction, Continental margin, Alteration, Total dissolved solids (TDS)



