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=== Stream bed Q':High level piedmont gravel fan
—A A A
Thrust fault D QPI*:U lidated polymicti gl ates and buff marl (Plio- Pleistocene)
======Second class road
First clast rodd % K" :Brown to buff, thin to medium- bedded locally brecciated limestones
Hown ][I"m" K",Red to purple pyroclastic rocks composed of porphyritic and- non porphyritic dacitic to andesitic fragment

mixed with recrystallized limestones of lower cretaceous age

(o] Village TRJ™: Interbedded metavolcanics (lava flows and tuffs) and thin- bedded. well foliated marbles with thin,
[:I upward increasing slate layers

Q“:Alluvial plain, cultivated area CP':Thinly- bedded, detritic limestones with corals, crinoids and gastropoda, interbedded
with reddish brown locally coarse grained sandstones
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Andesite- Andesite- Trach_y- Basalt_ic- Basalt Dacite Dacite
Sample T_rach T_rachy andesite andesite BAT) (B.AS8) B.A9)
y andesite (B.A.2) andesite (B.A.3) (B.A4) (B.A5)

SiO; (Wt%) 58 57 59.7 54.2 44.7 65.8 63
TiO, 1.2 1.23 1.32 0.8 0.39 0.53 0.63
AlLO; 15.9 16.8 171 11.9 5.24 11.3 15.2
Fe,0s 5.59 6.1 6.06 5.28 3.16 5.78 493
Cr,03 0.02 0.02 0.02 0.02 0.01 0.01 *n.d.
MnO 0.09 0.07 0.07 0.16 041 0.09 0.09
MgO 3.26 3.32 353 3.01 2.27 2,57 043
CaO 3.49 0.97 1.55 9.47 18.8 4.62 473
Na,O 53 55 6.1 3.4 0.5 19 7.2
K.0 0.59 0.58 0.61 0.49 0.23 0.93 0.45
P,0s 0.35 0.38 0.32 0.22 0.36 0.16 0.24
LOI 4.67 35 3.14 9.16 17.2 4.96 251
Sum 98.5 954 99.5 98.2 93.3 98.6 994

Ba (ppm) 230 340 160 210 8170 170 120

Sr 180 180 210 200 380 210 460
Zn 93 104 106 88 663 42 19

Ag 4 9 n.d. 2 4 n.d. n.d.
Ce 41.7 45.1 40.3 51.2 35 25.2 47.5
Co 39.5 443 34.8 34.7 23.9 111 45
Cs 0.9 0.9 11 0.8 0.5 2 0.4
Cu 7070 10000 1300 4080 10000 20 74

Dy 5.01 4.95 4.98 5.47 5.34 217 2.28
Er 2.96 3.08 2.96 271 2.98 1.19 1.42
Eu 147 1.48 1.42 1.65 1.29 1.86 0.96
Ga 16 16 17 14 6 9 12

Gd 4.53 5.37 5.14 5.23 5.81 2.64 2.73
Hf 3 3 3 2 n.d. n.d. 3

Ho 1.02 1.06 1.05 1.01 1.05 0.44 0.48
La 17.3 18.9 16.5 318 15.2 18.6 24.6
Lu 0.4 0.45 0.4 0.32 0.35 0.16 0.22
Mo n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Nb 7 7 7 5 2 3 8

Nd 22.3 23.8 23.2 22.4 21.3 134 20.4

Ni 15 19 16 14 14 16 5
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Sample A Moy st andesie Bet  Dae  Duite
y andesite (B.A.2)  andesite (B.A.3) (B.A4) (B.A.5)
e Jgas aalsl
Pr 5.37 5.76 5.38 5.76 4.75 341 5.34
Rb 9.9 9.7 9.8 9.3 45 15 6.1
Sm 48 5.3 5.1 4.7 53 29 3.2
Sn 1 1 1 1 n.d. n.d. 1
Ta n.d. n.d. 0.5 n.d. n.d. n.d. 0.6
Th 0.76 0.84 0.76 0.88 0.87 0.4 041
Th 3.8 39 4 27 12 2 74
Tl n.d. nd. nd. n.d. nd. n.d. nd.
™™ 0.46 0.42 041 0.36 041 0.18 0.21
] 3.55 4.35 231 1.69 221 0.58 1.87
\Y% 132 142 148 109 76 107 107
w 1 1 1 n.d. n.d. n.d. n.d.
Yb 27 29 27 23 24 12 15
Y 27.9 279 28.9 32 322 12.6 12.6
Zr 114 113 117 84 36.7 49.9 121
Eu/Eu* 0.97 0.85 0.85 1.02 0.71 2.07 1.00
e laone Ausin h S e ek A e
(B.A.10) andesite(B.A.12)  andesite(B.A.13) andesite(B.A.6) (B.A.19) (B.A.1)
o) Jgoe aalsl
SiO,(Wt%) 454 61.3 56.2 55.6 58.1 59.4 60.1 54.8
TiO, 0.85 0.72 1.37 1.2 127 0.57 0.67 113
Al,O; 22.2 17.4 17.8 16.1 17 13.6 16.6 15.2
Fe,05 7.07 5.94 7.48 6.37 7.02 441 5.66 6.72
Cr,03 n.d. n.d. 0.02 0.02 0.02 n.d. n.d. 0.01
MnO 0.12 0.05 0.1 0.12 0.08 0.09 0.05 0.14
MgO 4.96 1.88 3.97 3.44 3.99 0.54 1.9 3.79
CaO 414 1.95 2.33 3.8 1.69 6.66 2.13 4.28
Na,O 0.6 2 5 51 57 6.5 1.7 4.8
K;0 5.83 4.03 1.01 0.7 0.45 0.46 3.97 0.44
P,Os 0.3 0.24 0.34 0.38 0.36 0.22 0.24 0.36
LOI 7.84 3.67 4.16 5.27 3.59 4.42 3.95 5.85
Sum 99.3 99.1 99.7 98.1 99.2 96.9 97 97.6
Ba (ppm) 1100 770 220 300 250 130 810 260
Sr 70 130 170 180 190 410 110 170
Zn 82 28 129 101 128 18 57 114
Ag n.d. n.d. 1 9 4 n.d. n.d. 7
Ce 454 64.2 34.3 46.9 40 43.6 51.8 513
Co 24.4 10 44.9 46.4 45.7 5.1 9.3 47.7
Cs 5.3 33 11 1 0.9 0.5 3.4 0.8
Cu 17 54 1740 10000 6380 101 41 10000
Dy 3.23 3.28 6.62 5.78 4.91 2.12 2.96 5.79
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Basal_tic Andesite Andesite- Andesite Andesite- Trach_y- Andesite Basalt_ic
Sample Laterite (B.A11) 'I_'rachy 'I_'rachy T_rachy andesite (B.A22) Andesite
(B.A.10) andesite(B.A.12)  andesite(B.A.13) andesite(B.A.6) (B.A.19) (B.A.1)
) Jgas aalsl
Er 181 1.73 4.19 3.81 291 1.36 1.53 3.58
Eu 0.93 13 15 1.56 1.44 0.92 1.15 1.73
Ga 28 18 19 17 18 11 18 17
Gd 3.29 4.37 5.86 5.49 4.89 2.53 3.73 5.68
Hf 4 3 3 3 3 3 3 3
Ho 0.62 0.65 143 1.28 1.03 0.43 0.58 1.23
La 19.1 30.1 144 20.1 17.1 22.6 24 23
Lu 0.23 0.24 0.56 0.51 0.41 0.19 0.22 0.53
Mo nd. nd. n.d. n.d. n.d. nd. nd. nd.
Nb 11 10 8 7 7 8 11 7
Nd 18.1 27 20.7 25.1 22.7 18.5 23.2 25.6
Ni 15 9 20 18 21 5 8 19
Pr 4.6 741 4.82 6.02 5.38 5.09 6.06 6.21
Rb 98.4 68.8 16.5 11 7.1 7.1 69.5 7.7
Sm 3.6 5 5 53 5.2 34 4.8 5.6
Sn 1 1 2 1 1 1 nd. 2
Ta 0.9 0.7 n.d. n.d. n.d. 0.5 0.7 n.d.
Th 0.52 0.58 1.03 0.89 0.8 0.35 0.51 0.93
Th 10.7 8.5 4.3 3.8 4 6.7 8.2 35
Tl nd. nd. n.d. n.d. n.d. nd. nd. n.d.
Tm 0.22 0.25 0.59 0.49 0.42 0.19 0.22 0.55
U 1.04 131 4.77 4.03 251 1.75 1.22 3.73
\Y 100 84 165 151 139 100 79 144
W n.d. n.d. 1 1 1 n.d. n.d. 1
Yb 1.7 1.7 3.7 35 2.6 1.3 15 3.4
Y 17.6 17.1 39 34.7 29.5 12 16.1 33.8
Zr 163 140 130 116 116 104 134 144
Eu/Eu* 0.83 0.85 0.85 0.89 0.88 0.96 0.84 0.94
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Abstract

The studied area is located in east of Nahavand which is a part of Sanandaj-Sirjan zone.
The petrographic and geochemical investigations show that, these rocks consist of basalt,
andesite-basalt, andesite, trachy-andesite and dacite. Porphyritic, glomeroporphyritic,
microlitic, hyalomicrolitic and comb textures are the common textures in the studied
volcanic rocks. Two alteration zones including: argillitic and sericitic zones developed in
this region. Alteration products are sericite, kaolinite, chlorite, hematite and calcite.
Copper mineralization has occurred primarily in these rocks as filling voids and fractures.
Malachite, covellite, magnetite, hematite and bornite are found within the veins. The
geochemical data show that these rocks are related to calc-alkaline and shoshonitic
magma series. Enrichment in LILE and LREE and depletion in HREE and HFSE with
negative anomalies of Ti, Nb along with other evidences, such as high Th/Yb and their
position on the tectonic discrimination diagrams indicate that the volcanic rocks in
discussion were emplaced into the subduction zone related to an active continental margin
setting. The Nahavand volcanic rocks lie in young and immature volcanic arcs or in the
initial stages of volcanic arc formation. This situation is consistent with geological history
of Sanandaj-Sirjan zone during the Jurassic to the Cretaceous ages.
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