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sample D1 D2 N1 N2 Gl G2 GH.1 GH.2 u2 ul M1 M2
SiO; 45.72 46.27 46.33 46.29 46.02 46.93 48.58 48.84 46.52 46.56 47.94 47.01
TiO, 2.276 2.344 2.085 2.098 2.33 2.347 171 1.530 2.16 2.23 2.1 2.02
Al,O4 14.41 14.61 13.99 14.04 14.59 14.75 13.34 12.94 14.02 14.32 14.74 14.54
FeO* 9.49 9.92 9.18 9.13 9.85 9.88 7.24 6.57 9.29 9.50 8.98 8.94
MnO 0.144 0.148 0.139 0.141 0.148 0.143 0.12 0.121 0.14 0.14 0.14 0.141
MgO 9.69 9.92 9.29 9.51 9.65 9.59 7.76 7.39 9.51 9.43 8.58 8.70
Cao 10.44 9.45 10.92 10.87 10.15 9.83 11.21 13.54 10.36 9.99 9.79 11.37
Na,O 4.05 5.39 3.89 3.77 4.76 4.63 4.59 411 4.27 4.59 4.98 3.58
K.0 2.89 1.02 2.77 2.72 1.49 0.98 3.47 3.36 1.86 2.06 1.65 2.47
P,0s 0.895 0.925 1.397 1.423 0.995 0.912 1.94 1.6 1.41 1.37 1.18 1.22
Total 100 99.99 99.99 99.99 99.98 99.99 99.95 100 100 99.99 99.89 99.98
Sc 18.4 15.9 16.3 15.7 18.1 19.2 13.2 12.3 17 17.1 15.9 16
\Y 188 192 169 171 173 197 142 120 177 171 166 159
Cr 262 281 277 283 258 262 176 188 306 288 252 244
Ni 180 192 188 200 178 193 169 160 188 200 169 164
Cu 43 40 40 38 46 50 65 63 37 46 43 38
Zn 98 102 111 111 102 99 121 105 116 117 114 107
Ga 19 21 19 19 20 21 20 18 20 21 21 19
Rb 452 50.4 48.5 455 17 26.7 160.28 57.4 21.27 37 19.8 44.6
Sr 1170 1236 1691 1645 1279 1292 2223 2326 1580 1623 1606 1651
Zr 241 248 240 233 241 245 320 298 252 258 227 226
Nb 44.03 45.96 46.15 45.30 45.08 45.45 45.54 4191 48.63 47.9 435 43.95
Cs 0.92 0.95 1.33 1.32 1.85 1 1.75 1.64 1.41 1.50 1.27 1.25
Ba 765 765 1060 1060 776 806 4653 1607 1100 1075 934 1056
Hf 521 5.38 5.27 5.20 5.34 5.36 6.93 6.38 5.56 5.44 5.01 4.99
Ta 2.77 291 2.58 2.51 2.84 2.85 2.48 2.30 2.77 2.53 2.49 2.49
Pb 8.15 8.35 13.19 12.80 8.01 8.46 18.15 23.03 11.88 12.40 12.24 12.49
Th 9.06 9.36 13.99 13.71 0.32 9.39 24.47 23.56 14.36 13.20 12.53 12.80
U 2.21 1.95 3 291 2.24 2.14 4.56 4.24 1.91 2.62 2.09 2.81
La 68.63 71.60 108.35 106.37 75.45 70.36 160.28 1394  104.85  99.92 99.18 101.24
Ce 1275 134.95 204.67 201.29 14354 13326 29241  267.1 193 188 184.16  187.74
Pr 14.37 14.95 22.76 22.33 15.76 14.68 33.12 30.42 21.46 21.24 20.30 20.71
Nd 52.25 53.95 80.11 79.31 57.28 53.23 118.80  109.1 79.48 76.28 72.06 73.01
Sm 8.99 9.37 12.72 12.51 9.78 9.13 17.86 16.39 12.25 12.18 11.67 11.73
Eu 2.65 2.78 3.41 3.29 2.82 2.75 4.55 4.22 3.31 3.27 3.13 3.22
Gd 6.81 7.09 8.65 8.52 7.25 7 10.81 9.88 8.59 8.55 8.18 8.10
Tb 0.93 0.96 113 1.08 0.97 0.97 1.24 1.17 1.12 1.10 1.08 1.07
Dy 4.86 4.99 5.54 5.44 5.02 4.98 5.68 5.32 5.61 5.52 5.50 5.44
Ho 0.84 0.85 0.92 0.9 0.86 0.85 0.93 0.84 0.95 0.29 0.93 0.92
Er 1.92 1.95 2.16 0.08 1.99 1.98 2.05 1.90 2.21 2.25 2.17 2.14
Tm 0.24 0.25 0.28 0.27 0.25 0.25 0.25 0.24 0.29 0.29 0.28 0.28
Yb 1.36 1.41 1.59 1.52 1.43 1.43 1.48 1.40 1.65 1.62 1.56 1.58
Lu 0.20 0.2 0.22 0.23 0.20 0.2 0.21 0.21 0.23 0.23 0.22 0.23
Y 20.77 21.14 23.63 22.59 21.15 21.28 23.39 21.72 24.23 24.51 23.51 23.64
(La/Yb)N 36.19 36.31 48.97 50.26 38 35.19 71.23 76.77 45.55 48.39 45.68 46.05
(Dy/Yb)N 2.38 2.35 2.33 2.39 2.35 2.32 2.53 2.57 2.27 2.39 2.36 2.30
(Tb/Yb)N 2.87 2.86 3 3.02 2.87 2.86 2.86 3.54 2.87 2.99 2.95 2.85
Ne% 13.03 11.17 9.91 8.91 5.29 5.42 12.54 11.91 5.98 6.16 8.21 6.65
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The study of petrography, geochemistry and petrogenesis
of the basaltic rocks, NE-Qorveh (Kurdistan)

Ashraf Torkian * and Nafiseh Salehi

Department of Geology, Faculty of Sciences, Bu-Ali Sina University, Hamedan, Iran

Abstract

In the northeastern part of Kurdistan province, there are many volcanic cones that are
basaltic in composition. Petrographic investigations reveal these rocks are dominated by
clinopyroxene and olivine phenocrysts and plagioclase and pyroxene micro crystals,
while space between them is filled by opaque mineral and brown glass. The presence of
zoned pyroxenes and sieve texture in these rocks are evidences of crustal contamination
and magmatic unequilibrium. The studied rocks with 5-14% normative nepheline are
alkaline nature. On Harker diagrams fractional crystallization is indicated by MgO
decreasing while CaO, FeO, Ni, TiO, and Cr and SiO; increase. On discriminated
diagrams the tectonic environment of the samples is inter continental extensional zone.
Geochemical characteristics such as LILE, LREE enrichment, Nb, Ta and Y negative
anomalies, positive anomalies of Ba, Pb, Th and Th/Yb enrichment suggest that the
basaltic lavas studied derived from lithospheric mantle that contaminated by subduction
fluids. Also, Zr/Hf and Hf/La ratios are evidence for upper crustal contamination. High
(Th/Yb)n, (La/Yb)n and high Nb anomaly (0.37-0.98) show that the magma generated
from a garnet lherzolitic source.

Key words: Basalt, Alkaline, Crustal contamination, VVolcano, Intra-continental, Qorveh,
Kurdistan, Sanandaj-Sirjan zone
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