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Samples No. Gh.2.15 Gh.2.2 Gh.3.3 Gh.2.5 Gh.2.23 Gh.4.3 Gh.4.7 Gh.4.16 Gh.4.18
Rock type Granodiorite Granite Granite Granodiorite Diorite Granodiorite Granite Granite Granite
(%)
SiO, 67.13 85.06 85.82 64.11 61.93 66.61 74.32 71.12 67.83
TiO, 0.41 0.38 0.39 0.42 0.37 0.62 0.58 0.95 0.71
Al,03 13.35 8.53 7.1 14.32 17.01 17.70 14.17 14.36 16.94
Fe,03 4.2 1.32 1.64 4.32 5.52 4.05 1.67 2.75 2.86
MnO 0.01 0.02 0.04 0.09 0.02 0.06 0.03 0.04 0.06
MgO 2.2 0.5 0.32 0.57 3.24 14 0.17 0.43 0.54
CaO 4.35 0.83 0.31 3.58 0.27 0.84 0.27 0.48 0.72
Na,0 3.34 1.63 2.89 4.47 4.9 3.60 3.62 4.36 411
K0 2.9 1.32 1.62 4.58 3.71 3.32 4.23 4.03 3.87
P,0s 021 0.27 0.19 0.17 0.23 0.26 0.11 0.05 0.07
L.O.l. 3.07 0.89 0.74 2.92 31 171 0.95 1.26 1.88
Total 98.96 100.28 100.67 99.31 99.90 100.07 100.12 99.83 99.54
ppm
Ba 10.5 780 1018 870 1020 780 290 506 638
Rb 37.2 20.91 40.1 57.15 56 43 49 32 46
Sr 860 910 987 740 845 810 760 920 870
Zr 93 101 110 89 98 169 85 107 98
Y 8.71 10.1 12 7.2 11.01 26 24 21 15
Nb 10 7 6 11 12 14 11 19 16
Ga 20 21 23 19 20 18 20 29 23
Ag 1 1 1< 1 1 1 1 1 1
Sn 2 1 3 2 1 2 1 1 1
Ta 11 1.6 15 1.7 14 21 14 11 1.7
U 1.2 11 11 1.2 11 11 1 1.2 11
\% 57 60 80 62 81 80 50 68 87
Ce 72 78 69 65 73 66 79 82 70
Th 9.8 7.2 8.5 4.7 7.3 15 11 2 7
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Samples Gh.2.7 Gh.213  Gh.2.18 Gh.2.31 Gh.244  Gh.247  Gh.3.6 Gh.3.7 Gh.3.12  Gh.4.l Gh.4.10  Gh.4.13  Gh.4.19  Gh.4.20

Samples Foot Foot Hanging  Hanging  Shear Shear Shear Shear Shear Shear Shear Shear Shear Shear
wall wall wall wall zone zone zone zone zone zone zone zone zone zone
Meta Meta Meta Meta Meta Meta Meta Meta Meta Meta Meta Meta

ROCktYPE i im C-Seh™  C-Seh o yol vol vol vol vol vol vol vol vol

(ppm)

La 12.03 13.2 28.9 27.21 50.18 35.24 42.7 48.8 33.49 38.86 60.24 75.37 319 87.9

Ce 21.10 16.71 58.08 57.43 105.11  69.05 91.82 98.34 54.6 69.67 12254 1496 69.48 159.33

Pr 2.2 17 6.7 6.5 12.6 8.31 11.65 12.05 7.54 8.26 14.57 16.4 8.9 16

Nd 8.4 7.5 28.2 28 49.03 35.66 44.18 44.37 32.85 37.59 53.2 58.12 37.82 56.8

Sm 1.9 1.62 5 58 10.78 7.3 8.7 8.59 6.2 6.9 9.6 9.72 8.7 9.7

Eu 0.7 0.51 1.6 1.9 5.46 4.1 1.37 1.82 4.7 6.22 1.7 1.43 3.8 1.2

Gd 21 1.7 5.2 5.6 10.9 6.58 8.38 8.93 5.13 6.83 9.1 9.13 8.2 8.82

Th 0.4 0.24 0.6 0.75 1.72 1.02 117 1.34 0.78 0.98 15 13 1.3 13

Dy 21 14 3.6 41 85 451 6.25 5.93 48 6.04 7.88 8 5.71 8.2

Ho 0.4 0.32 0.6 0.7 1.64 0.9 114 1.09 0.81 0.97 1.34 13 0.9 14

Er 1.15 0.9 13 1.6 4.68 2.56 3.31 31 2.2 2.59 41 3.69 1.9 33

Tm 0.18 0.13 0.2 0.24 0.63 0.37 0.42 0.43 0.35 0.4 0.6 0.47 0.27 0.3

Yb 11 0.92 13 1.6 3.76 2.19 2.76 2.56 2.3 2.75 3.9 2.87 1.58 18

Lu 0.17 0.13 0.2 0.24 0.64 0.34 0.48 0.41 0.4 0.47 0.73 0.37 0.3 0.2

*lim: limestone, Sch: Schist, vol: volcanic
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Geochemistry of alteration zones and shear zone
with an emphasis on the behavior of rare earth elements (REE)
in the Qolgoleh Gold deposit, Kurdistan

Batoul Taghipour * and Farhad Ahmadnejad

Department of Earth Sciences, Faculty of Sciences, University of Shiraz, Shiraz, Iran

Abstract

The Qolqgoleh gold deposit located 50 km northwestof the Sanandaj-Sirjan
metamorphic-magmatic zone. The area was affected by NE-SW trending shear zone. On
the basis of the field prospecting, granitic intrusive rocks, meta-limestone, chlorite-
sericite schist and metavolcanic units are altered. The intrusive body ranges in
composition from granitic through granodiorite to diorite. The petrographic studies
display that the altered intrusive rocks composed of quartz, K-feldspar, muscovite,
biotite, sericite, microcline, chlorite, iron oxide and calcite. Propylitic, phyllic,
carbonatization and silicic zones are the main types of alteration in the area. From the
viewpoint of tectonic environment, the intrusive bodies are emplaced in a post- collision
volcanic arc setting. The rare earth elements pattern in the metavolcanic of the shear
zone indicates that REE are enriches in the shear zone compared to the hanging wall
(chlorite-sericite schist) and foot wall (metalimestone) units. It seems that, LREE
enrichment can be related to the circulation of SO, CO, -bearing fluids as well as
regional metamorphic in the Qolqgoleh shear zone. The presence of positive and negative
Eu anomaly in the metavolcanic rocks is due to the low and advance alteration
respectively. The negative anomaly is related to plagioclase alteration in these rocks.
The lack of Eu anomaly in the hanging wall and foot wall indicate that these rocks are
unaltered.

Key word: Orogenic gold, Qolqoleh, Post-collision arcs, Rare earth elements, Eu
anomaly
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