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Petrology and geochemistry of intrusive rocks at Khanchay-
Aliabad region (Tarom sub-zone, East of Zanjan)
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Abstract

Khanchay-Aliabad area as a part of Tarom magmatic belt contains some shallow depth
intrusions which are intruded the Eocene volcanic- sedimentary rocks and have very
close association with Cu mineralization. The Eocene volcanic- sedimentary rocks
include alternation of basalt, basaltic andesite and andesite, various kinds of tuff,
tuffaceous sandstone, sandstone, siltstone and occasionally shale. Petrographical studies
demonstrate that intrusions are pyroxene quartz monzonite and olivine gabbro in
composition. The Khanchay pyroxene quartz monzonite have porphyritic to
porphyroidic, hetero-granular to sereitic, ophitic and sub- ophitic textures and composed
of plagioclase, clinopyroxene, hornblende, quartz, K-feldspar and biotite. The Aliabad
pyroxene quartz monzonite shows porphyritic to porphyroidic textures composing of
plagioclase, clinopyroxene and hornblende in the quartz- feldspatic matrix. The
Khanchay olivine gabbro is characterized by the presence of coarse grained granular,
ophitic and sub- ophitic textures as well as the occurrence of plagioclase, clinopyroxene
and olivine. Geochemical studies indicate that the Khanchay- Aliabad pyroxene quartz
monzonitic intrusions have SiO, content varying from 59.58 to 61.34 %. These
intrusions have high- K calc- alkaline nature and are classified as I-type metaluminous
granitoids. Their similar patterns on spider diagrams are indication of genetic relation of
these intrusions. On these diagrams LILEs (Ba, K, Th and Pb) enrichment along with
negative anomalies of HFSEs (Nb and Ti) are observed. Moreover, the Chondrite
normalized REE patterns demonstrate LREE enrichment with high ratio of
LREE/HREE and La,/Yb, ratio ranging from 3.08 to 3.72. The overall field
investigation, petrological and geochemical studies as well as tectonic setting
discrimination diagrams confirm that the Khanchay- Aliabad high-K intrusions were
formed from a subduction related metasomatized lithospheric mantle in a post-
collisional setting.
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P ) QMz QMz QMz QMz QMz QMz QMz QMz QMz QMz Ogb Ogb
SiO, 59.6 61.34 59.37 61.28 61.2 61.07 59.58 61.22 60.27 59.48 48.49 48.82
TiO, 1.01 0.84 0.79 0.92 1.02 0.91 1.08 0.86 0.92 0.74 1.05 1.02
Al,O4 15.5 15.30 16.60 15.74 15.48 14.2 16.5 16.4 15.27 16.75 16.67 16.98
Fe,03; 6.80 6.62 7.44 7.21 6.35 7.24 7.21 6.54 6.36 6.61 11.80 11.53
MgO 3.68 3.72 3.30 3.51 3.77 3.23 3.15 3.65 3.48 3.89 5.77 571
CaO 4.79 4.43 5.19 3.87 3.43 4.30 4.01 4.32 4.83 4.13 9.74 9.11
Na,O 4.56 4.29 4.27 4.36 4.74 5.45 4.96 4.95 4.17 4.39 3.27 3.33
K,0 2.24 1.64 2.10 2.14 2.15 2.63 1.96 1.56 2.35 2.18 1.78 1.68
MnO 0.19 0.09 0.18 0.12 0.20 0.11 0.13 0.08 0.16 0.17 0.21 0.24
P,0s5 0.27 0.18 0.29 0.15 0.33 0.32 0.49 0.19 0.32 0.28 0.36 0.33
LOI 0.62 0.76 0.40 0.68 0.53 0.53 0.14 0.13 0.57 0.65 0.56 0.89
Total 99.26 99.21 99.92 99.98 99.2 99.99 99.21 99.9 98.69 99.26 99.70 99.64
Ba 336.48 398.76 412 438.2 456.7 435.48 398.4 532.7 496 441 360 339
Rb 146.4 165.4 156.2 136.7 112.4 106.4 118.8 171.2 120.2 117.9 76.9 68.0
Sr 164.8 173.7 180.0 183.22 181.86 166.25 163.28 176.8 177.0 202.0 339.0 351.0
Y 33.8 34.79 34.90 33.13 34.19 31.24 32.34 34.93 33.00 33.90 20.70 19.30
zZr 135 132 144.0 113 108 121 107 114 123.0 100.0 67.0 66.0
Hf 3.15 2.69 2.77 3.67 3.79 3.69 3.01 3.84 3.59 3.68 1.64 1.60
Nb 15.23 15.9 15.40 10.18 16.23 12.37 11.47 16.3 16.30 14.90 4.20 3.90
Ta 0.54 0.65 0.61 0.54 0.58 0.62 0.68 0.61 0.57 0.59 0.22 0.21
Th 7.64 8.67 8.12 8.86 5.97 7.47 6.12 9.48 6.41 7.61 3.73 3.65
Pb 6.95 7.33 6.30 7.73 7.67 7.01 6.89 9.14 10.47 8.69 4.92 4.79
Ga 14.36 13.64 7.89 9.34 12.11 13.64 14.38 18.80 17.70 13.20 17.90 16.60
zZn 14.35 15.12 17.0 15.95 15.84 14.48 14.22 16.23 15.2 14.6 12.2 13.1
Cu 65.34 68.87 69.31 72.64 72.11 65.91 64.74 56.4 103.80 61.19 90.14 115.50
Ni 14.35 15.12 14.85 15.95 15.84 14.48 14.22 16.8 14.93 15.80 21.68 21.87
\Y 198.6 209.32 163.2 220.8 219.16 200.35 138.4 264 226.5 235.5 288.2 250.2
Cr 41.35 43.58 46.0 45.97 68.23 64.23 59.43 43.8 56.0 54.0 64.0 73.0
Co 18.63 19.64 18.20 20.71 26.34 29.64 27.43 36.45 25.70 22.90 25.90 28.70
Sc 27.84 29.34 26.2 30.95 30.72 28.08 27.58 30.8 27.0 22.9 31.3 271.7
La 16.64 17.48 17.10 18.39 15.79 17.47 16.48 18.69 17.60 18.60 12.60 12.30
Ce 32.84 34.56 34.20 33.48 27.18 26.64 28.64 35.64 36.70 33.80 27.90 26.70
Pr 4.46 4.42 4.25 4.56 3.27 3.42 3.17 4.23 4.56 5.18 3.73 3.56
Nd 18.36 19.35 20.45 20.41 16.87 15.34 15.48 18.76 19.40 20.85 16.69 15.75
Sm 6.24 5.98 5.71 5.98 6.47 6.56 5.57 6.48 4.45 5.40 3.96 3.74
Eu 1.32 1.24 1.21 1.08 1.31 1.29 1.39 1.34 1.34 1.28 1.29 1.28
Gd 5.65 5.9 5.50 6.17 6.37 5.65 6.48 6.68 5.40 6.38 4.07 3.83
Tb 1.07 1.11 1.20 1.2 1.1 0.98 1.1 0.89 0.98 1.10 0.62 0.58
Dy 6.22 6.34 6.12 6.64 6.45 6.23 6.54 6.36 6.04 6.01 3.70 3.42
Ho 1.6 1.53 1.45 1.55 1.65 1.7 1.64 1.46 1.25 1.81 0.73 0.69
Er 3.23 3.06 3.49 3.97 3.34 3.96 3.98 3.96 3.32 3.38 2.05 1.94
Tm 0.49 0.52 0.39 0.56 0.54 0.52 0.51 0.53 0.35 0.56 0.30 0.28
Yb 3.67 3.48 3.50 3.64 3.47 3.78 3.48 3.56 3.21 3.41 1.89 1.79
Lu 0.52 0.64 0.49 0.63 0.56 0.54 0.58 0.55 0.53 0.57 0.29 0.27
Zr/INb 8.86 8.30 9.35 11.10 6.65 9.78 9.33 6.99 7.55 6.71 15.95 16.92
Th/Nb 0.50 0.55 0.53 0.87 0.37 0.60 0.53 0.58 0.39 0.51 0.89 0.94
Ba/Nb 22.09 25.08 26.75 43.05 28.14 35.20 34.73 32.68 30.43 29.60 85.71 86.92
La/Nb 1.09 1.10 1.11 1.81 0.97 1.41 1.44 1.15 1.08 1.25 3.00 3.15
Th/Ta 14.15 13.34 13.27 16.41 10.29 12.05 9.00 15.54 11.25 12.99 17.07 17.38
Nb/Y 0.45 0.46 0.44 0.31 0.47 0.40 0.35 0.47 0.49 0.44 0.20 0.20
Nb/Zr 0.11 0.12 0.11 0.09 0.15 0.10 0.11 0.14 0.13 0.15 0.06 0.06
Ba/La 20.22 22.81 24.09 23.83 28.92 24.93 24.17 28.50 28.18 23.71 28.57 27.56
SrlY 4.88 4.99 5.16 5.53 5.32 5.32 5.05 5.06 5.36 5.96 16.38 18.19
Th/La 0.46 0.50 0.47 0.48 0.38 0.43 0.37 0.51 0.36 0.41 0.30 0.30
Ba/Th 44.04 45.99 50.74 49.46 76.50 58.30 65.10 56.19 77.38 57.95 96.51 92.88
Lan/Yb, 3.08 3.41 3.32 3.43 3.09 3.14 3.22 3.57 3.72 3.71 4.53 4.67
Eu/Eu* 0.66 0.63 0.65 0.54 0.61 0.63 0.70 0.61 0.83 0.66 0.97 1.02
A/NK 1.61 1.53 1.78 1.68 1.52 1.39 1.68 1.64 1.57 1.78 -—-- -—--
A/ICNK 0.936 0.90 0.90 0.927 0.945 0.863 0.954 0.871 0.832 0.882
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