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Petrography and petrology of the Ayghalesi granite,
east of Takab area (northwest of Iran)
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Abstract

The investigated granite intrusion is located at the north of Ayghalesi village, east of
Takab The Ayghalesi granite has been intruded the Eocene sandstone and conglomerate
rocks and low grade metamorphic hornfels have been metamorphosed host rocks. The
main constituent minerals are K-feldspar, plagioclase, quartz and muscovite.and minor
garnet. The main texture is granular but pegmatitic, myrmektitic, graphic and perthitic
occur as minor textures. Chemically, the rocks are granite on the various classification
diagrams. The Ayghalesi intrusion body is classified as S-type, peraluminous
composition, calc-alkaline nature and is calcic-alkali to alkali-calcic on the base of
modified alkali lime index (MALI). The investigated body, on the tectonic
discrimination diagrams, fall on syn-collisional tectonic setting domain, suggesting that
it was originated during collision of Central Iranian and Arabian plates
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Sample No. 28 30 38 39 40 41 43 46
SiO, 77.03 75.48 75.40 71.56 73.91 75.72 76.88 74.41
ALO; 14.71 15.29 16.00 15.64 15.61 14.04 13.47 14.84
Fe,0; 0.75 0.46 0.51 0.94 0.58 0.26 0.30 0.57
CaO 0.20 0.28 0.16 0.27 0.37 0.23 0.12 0.87
MgO 0.18 0.18 0.18 0.17 0.14 <l 0.11 0.12
Na,O 2.68 2.63 297 2.51 3.27 2.15 1.93 3.18
K,O 3.92 4.46 3.62 4.73 3.58 6.81 5.84 477
SO; <.l <.l <.l 0.19 <.l <.l <l <.l
TiO, <.l <.l <.l 0.12 <.l <.l <.l <.l
L.O.L 0.36 1.12 1.04 3.72 2.40 0.60 1.26 0.94
ICP-MS (35, & (oln! ¢ 25t Jlod) (swaslisl ul)S 50 (pm 4l ) 10U (S 5 olaS sloyais 455 slrosls Y Jyor
Sample No. 28 30 38 39 40 41 43 46
Ag 0.2 0.1 0.2 0.2 0.2 0.3 0.2 0.3
As <1 <1 <1 <1 <1 <1 <1 <1
B 9.3 8.4 7.2 7.2 6.9 6.4 7.7 10.7
Ba 310.8 1334 858.5 601.7 183.8 506.6 358.6 67.4
Be 0.8 0.7 0.7 1.1 1.5 0.6 0.6 1.7
Bi 0.8 0.9 1.3 0.7 0.3 1.2 1.4 0.7
Cd 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1
Co 7.9 16.3 42 16.3 8.3 9.7 9.8 13.9
Cr <1 <1 <1 <1 <1 1.4 0.9 <1
Cu 225 7.2 11.8 6 6.4 10.6 17.9 13.5
Ga 7.7 7 8.1 7.4 6.4 54 5.7 6.7
Ge 1.8 1.3 2.5 1.4 1.6 25 1.4 1.6
Hf 5.8 5.7 3.4 5 5 42 5.5 3.5
Hg 0.7 <0.05 2 44 <0.05 <0.05 <0.05 <0.05
Li 2.7 6.1 3.4 8.5 4 1.8 3.7 2
Mn 27.7 28.7 213 32.8 472 254.6 30.1 51.6
Mo 44 5.8 1.9 34 3.6 3.7 5.9 1.6
Nb 10.4 19 16.8 18.6 12.3 3.9 11 38.8
Ni 4 11.4 2.1 7.5 4.7 6.4 8.7 6.7
P 67.9 9.9 68.1 75 161.4 27.6 <2 130.2
Pb 48.4 14.1 <3 <3 <3 22.5 2.4 17.1
Rb 187.5 201.3 126.3 184.1 137.2 2132 203 271.8
S 253.2 148.3 2454 3774 132 101.7 129.1 165.9
Sn 0.5 0.5 0.4 0.6 0.6 0.2 0.4 0.4
Sr 99.2 65.5 75.8 151.3 1252 132.8 79.2 44.8
Ta 1.2 1.1 1.1 1.1 1.3 0.9 1 1.4
Th 7.2 49 6 6.6 6.2 49 5.2 5.6
Tl 0.3 1 1.3 0.6 0.3 0.9 0.2 0.2
Ti 459.1 361 568.5 608.5 366.3 203.1 204.1 236.4
U 2.1 25 22 2.1 23 2.1 22 2.4
\% 0.6 1.6 1.8 24 1.9 1.1 1.6 1.7
Zn 43.7 25 6.7 11.5 8.8 16.3 12.4 12.1
Zr 6 3.7 <1 1.7 43 3.5 <1 6.7
Se 23 3.1 12 1.5 1.2 0.9 1.3 22
Y 16.1 6.1 3.5 42 4.6 9.5 4 10.6
La 11.5 7.4 9.1 15.9 13.1 2.6 42 6.9
Ce 24.4 11.3 20.4 22.1 19.5 22 7.6 10.6
Pr <1 <1 <1 <1 <1 <1 <1 <1
Nd 8.5 7.5 7.6 11.1 6.4 8.2 0.8 6.3
Sm 2.4 0.5 1.3 0.6 1.4 0.4 <0.1 1.6
Eu <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Gd <1 <1 <1 <1 <1 <1 <1 <1
Dy 5 4.4 3.6 3.9 43 3.8 3.5 42
Ho 2.4 2.5 2.5 22 22 1.9 22 2.4
Er 3.7 1.4 0.7 0.8 1 1.1 0.3 22
Tm <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Yb 1.6 0.6 <0.5 <0.5 <0.5 1.4 0.6 1
Lu <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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XRF (b9, 4 (0] 6 22 bJled) (owasBBsl <l S50 (S9 2o)s 4l ) (hol slapaie 4525 slaosls ) Jgoor
Sample No. 28 30 38 39 40 41 43 46
SiO; 77.03 75.48 75.40 71.56 73.91 75.72 76.88 74.41
Al,O4 14.71 15.29 16.00 15.64 15.61 14.04 13.47 14.84
Fe,O3 0.75 0.46 0.51 0.94 0.58 0.26 0.30 0.57
CaO 0.20 0.28 0.16 0.27 0.37 0.23 0.12 0.87
MgO 0.18 0.18 0.18 0.17 0.14 <1 0.11 0.12
Na,O 2.68 2.63 297 251 3.27 2.15 1.93 3.18
K,O 3.92 4.46 3.62 4,73 3.58 6.81 5.84 477
SO, <1l <1 <1 0.19 <1 <1 <1 <1
TiO, <1 <1 <1 0.12 <1 <1 <1 <1
L.O.l 0.36 1.12 1.04 3.72 2.40 0.60 1.26 0.94
ICP-MS g, 45 (o)) (g 5L Jleis) (cwanlBisl Coil 5 50 (PM a3l ) o6 S 5 SlaS sl paie 43555 slaosls =Y Jso
Sample No. 28 30 38 39 40 41 43 46
Ag 0.2 0.1 0.2 0.2 0.2 0.3 0.2 0.3
As <1 <1 <1 <1 <1 <1 <1 <1
B 9.3 8.4 7.2 7.2 6.9 6.4 1.7 10.7
Ba 310.8 133.4 858.5 601.7 183.8 506.6 358.6 67.4
Be 0.8 0.7 0.7 1.1 15 0.6 0.6 1.7
Bi 0.8 0.9 1.3 0.7 0.3 1.2 14 0.7
Cd 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1
Co 7.9 16.3 4.2 16.3 8.3 9.7 9.8 13.9
Cr <1 <1 <1 <1 <1 14 0.9 <1
Cu 225 7.2 11.8 6 6.4 10.6 17.9 135
Ga 7.7 7 8.1 74 6.4 54 5.7 6.7
Ge 1.8 1.3 25 14 1.6 25 14 1.6
Hf 5.8 5.7 34 5 5 4.2 55 35
Hg 0.7 <0.05 2 4.4 <0.05 <0.05 <0.05 <0.05
Li 2.7 6.1 34 8.5 4 1.8 3.7 2
Mn 27.7 28.7 21.3 32.8 47.2 254.6 30.1 51.6
Mo 44 5.8 19 34 3.6 3.7 5.9 1.6
Nb 10.4 19 16.8 18.6 12.3 39 11 38.8
Ni 4 11.4 2.1 75 4.7 6.4 8.7 6.7
P 67.9 9.9 68.1 75 161.4 27.6 <2 130.2
Pb 48.4 14.1 <3 <3 <3 22.5 24 17.1
Rb 187.5 201.3 126.3 184.1 137.2 213.2 203 271.8
S 253.2 148.3 245.4 377.4 132 101.7 129.1 165.9
Sn 0.5 0.5 04 0.6 0.6 0.2 0.4 0.4
Sr 99.2 65.5 75.8 151.3 125.2 132.8 79.2 44.8
Ta 1.2 1.1 1.1 1.1 1.3 0.9 1 14
Th 7.2 49 6 6.6 6.2 49 5.2 5.6
TI 0.3 1 1.3 0.6 0.3 0.9 0.2 0.2
Ti 459.1 361 568.5 608.5 366.3 203.1 204.1 236.4
U 2.1 25 2.2 2.1 2.3 2.1 2.2 24
\Y 0.6 16 1.8 24 1.9 11 1.6 1.7
Zn 43.7 25 6.7 115 8.8 16.3 124 12.1
Zr 6 3.7 <1 17 4.3 35 <1 6.7
Sc 2.3 3.1 1.2 15 1.2 0.9 13 2.2
Y 16.1 6.1 35 4.2 4.6 9.5 4 10.6
La 115 74 9.1 15.9 13.1 2.6 4.2 6.9
Ce 24.4 11.3 20.4 22.1 195 2.2 7.6 10.6
Pr <1 <1 <1 <1 <1 <1 <1 <1
Nd 8.5 75 7.6 111 6.4 8.2 0.8 6.3
Sm 24 0.5 1.3 0.6 1.4 0.4 <0.1 1.6
Eu <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Gd <1 <1 <1 <1 <1 <1 <1 <1
Dy 5 44 3.6 39 4.3 3.8 35 4.2
Ho 24 25 25 2.2 2.2 1.9 2.2 2.4
Er 3.7 1.4 0.7 0.8 1 1.1 0.3 2.2
Tm <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Yb 1.6 0.6 <0.5 <0.5 <0.5 14 0.6 1
Lu <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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