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Abstract

    Paleogene basic to intermediate lava flows of Central Alborz, in the northeast of Qazvin city (Zarjebostan), include trachy-

andesite, basaltic trachy-andesite and basaltic andesite. These volcanic rocks are high-K calc-alkaline rocks. Based on the high 

LILE/HFSE and LREE/HREE ratios and their similar composition to subduction volcanic rock suites; it seems that they have 

formed in a subduction zone. The subduction process has little effect on the concentration of Zr, Ta, Hf, Sm, Tb, Nd, Eu and Y 

elements, while it has strong influence on concentration of Th, U and La elements. Due to high Ba/La, Ba/Ta and La/Ta ratios and 

low TiO  content of lavas, they could be attributed to magmatic arc setting. Th/Yb vs. Ta/Yb diagrams and association of study 

suite with extensive volume of acidic tuffs, indicate that these rocks have been formed in an active continental margin.
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Sample K29 K31 K37 K39 K40 K42 K74 K75 S20

SiO2 (Wt%) 58.17 59.33 58.77 55.73 54.43 54.15 53.57 59.39 59.57

K2O (Wt%) 4.5 4.6 4.13 2.73 2.79 2.27 3.29 4.39 4.38

Na2O (Wt%) 3.1 3.16 3.24 3.24 3.21 2.81 3.44 3.22 3.21

Al2O3 (Wt%) 15.35 15.64 15.6 18.59 18.6 16.21 19.71 16.4 15.49

MgO (Wt%) 1.99 1.92 1.81 2.55 2.47 4.28 1.15 2.51 2.03

MnO (Wt%) 0.11 0.12 0.15 0.13 0.09 0.2 0.07 0.05 0.12

CaO (Wt%) 4.57 4.94 5.39 8.05 7.57 8.36 7.73 4.81 5.93

FeO (Wt%) 5.65 5.47 5.19 5.05 5.07 6.28 5.51 4.23 5.48

Fe2O3 (Wt%) 8.44 8.24 7.78 7.39 7.36 9.09 7.99 6.37 8.27

P2O5 (Wt%) 0.46 0.4 0.41 0.23 0.27 0.23 0.31 0.15 0.4

TiO2 (Wt%) 1.28 1.27 1.22 0.98 0.95 0.96 1.04 0.72 1.27

La (ppm) 45.5 45.5 45.5 30 29 26 38 29.5 44.5

Ce (ppm) 87.5 89 87.5 56.5 54.5 48 73 52 88

Pr (ppm) 10.9 10.8 10.8 6.8 6.7 6.1 8.8 6.4 10.7

Nd (ppm) 41.5 42 41.5 26.5 26.5 24 34.5 22.5 41.5

Sm (ppm) 8.6 8.4 8.5 5.7 5.5 5.3 6.7 4.6 8.4

Eu (ppm) 1.9 1.9 1.9 1.5 1.5 1.5 1.7 1.2 2

Gd (ppm) 8.7 8.4 8.8 5.6 5.5 5.5 6.7 4.7 8.6

Tb (ppm) 1.2 1.2 1.2 0.8 0.8 0.8 1 0.7 1.2

Dy (ppm) 7.2 7.2 7.2 4.7 4.6 5.1 5.7 3.7 7.2

Ho (ppm) 1.5 1.4 1.4 0.9 1 1 1.1 0.8 1.4

Er (ppm) 4.3 4.2 4.3 2.9 2.9 3.1 3.4 2.4 4.2

Tm (ppm) 0.6 0.6 0.6 0.4 0.4 0.5 0.5 0.4 0.6

Yb (ppm) 4 3.9 3.8 2.7 2.7 2.7 3.1 2.4 4

Lu (ppm) 0.6 0.6 0.6 0.4 0.4 0.4 0.5 0.4 0.6

Cr (ppm) 30 30 30 40 40 50 30 50 30

V (ppm) 165 185 170 205 195 255 225 150 170

Co (ppm) 19 17.5 18.5 20 17.5 26 17 19 16

Ni (ppm) 15 15 15 15 15 20 15 35 10

Rb (ppm) 126.5 134 121 70.6 73.2 56.2 106 135.5 124

Sr (ppm) 339 366 401 553 550 470 574 424 369

Ba (ppm) 806 887 810 611 595 500 715 577 872

Nb (ppm) 21 21 21 13 13 10 20 16 21

Ta (ppm) 1 1.5 1.5 0.5 0.5 0.5 1 1 1.5

Th (ppm) 12 12 12 7 7 6 15 12 13

U (ppm) 3 3 3 2 1.5 1.5 3.5 3.5 3

Zr (ppm) 256 255 254 158 155.5 132 219 184.5 250

Hf (ppm) 8 8 7 5 5 4 6 6 8

Y (ppm) 40.5 40.5 41 27 27 28 31.5 22 40

Zn (ppm) 105 110 105 85 85 95 95 80 105

Cs (ppm) 1.7 2.2 2.9 1 0.9 1.1 1.5 3.7 2.4
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