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d��	�
��U�	3!�!�	(UD)�	�
.���L	3�F		G)#	.	K2O, Rb, Y,  Zr

	3�F	G)#	(aA�D� 	���� 	(UD)� 	�� 	('	 
! 	(� 	(M�� 	�� 	"/)��F 	Fe2O3, MgO, Sr, Ba
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	Rb, Ba, K, Th, La, Ce, Ta, Hf	�O�)P	��	�L/0	�)Q	.	Zr, Ti, Tb, Y, Yb	�O�)P
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	S9���	3�F	G)#	3�@A!	"(Al-Saleh et al., 2001)	�}#!	(9}A.!	��#�#!	�}O�)P	�
�}#
	('	3��_	(�	c�#!	B.�s��	�>�7'	�
!$M	�>�,s,�;	3�F	G)#	3�@A!	��	(aA�D�	����
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Alkali-feldspar Granites Gabbros
DG3G YG03 YG02 YG05 TA2 SHG2 SHA1 FSH1G FSH10G DG5G MSB4 MSB3

Major Oxides (%wt)
SiO2 75.89 77.51 76.72 72.75 76.64 77.30 75.74 75.76 75.59 47.06 47.01 48.69

TiO2 0.23 0.21 0.2 0.48 0.25 0.22 0.2 0.25 0.2 0.17 0.28 0.25

Al2O3 10.24 9.99 10.32 11.41 12.38 11.07 10.92 10.96 11.39 14.5 12.14 11.85

Fe2O3* 3.07 2.56 2.53 4.64 0.7 2.4 2.88 2.49 2.56 10.31 15.55 15.28

MnO <1 <1 <1 <1 <1 <1 <1 <1 <1 0.18 0.18 0.19

MgO 0.12 0.27 0.53 0.15 <0.1 0.16 0.1 <0.1 0.1 5.99 6.11 6.04

CaO 0.72 0.45 0.48 0.4 0.15 0.12 0.37 0.58 0.22 13.04 9.62 8.06

Na2O 3.44 3.22 3.25 3.99 3.41 3.55 3.02 3.76 2.44 2.21 2.53 2.78

K2O 4.62 4.53 4.7 5 5.18 3.99 5.11 4.86 6.26 1.66 1.11 1.37

P2O5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.88 2.45 2.33

L.O.I. 0.87 0.73 0.62 0.57 0.59 0.5 0.93 0.71 0.67 2.19 2.43 2.75

trace elements (ppm)

Rb 134.5 123.5 127.5 120 162.5 127.5 138 154.5 193.5 136.5 65.2 83.2

Sr 21.5 9.4 12.5 11 13.6 6.6 13.6 12.8 13.3 393 239 248

Ba 152 43.2 28.4 78.7 114 50.1 231 176.5 166.5 279 140.5 181

Zr 1320 618 309 430 840 1000 685 606 694 95 177 155

Y 161 60.3 82.4 53.2 99.6 121.5 87.1 49.8 79 14.9 34 35.2

Nb 119 63 65.5 59.5 76.6 81.2 69.6 40.9 60.8 6.1 22.9 25.7

V <5 <5 <5 <5 <5 <5 <5 <5 <5 381 305 283

Cr 10 10 10 <10 <10 10 10 10 10 70 90 80

Co 49.1 62.4 44.7 47.5 76.3 32 43.3 52.6 58.5 41.2 47.3 41.5

Ni <5 <5 <5 <5 <5 <5 <5 <5 <5 15 28 26

Cu <5 <5 <5 <5 <5 12 <5 <5 <5 31 <5 69

Zn 210 32 71 106 35 120 179 172 67 115 159 148

Ga 29.5 30.4 32.9 35.7 33.2 30.5 30.2 29.5 26.8 18.5 21.7 21.2

Cs 1.59 0.68 0.62 1.03 0.9 0.49 0.62 0.91 0.85 1.64 2.37 1.93

La 108.5 110.5 121.5 55.4 105.5 214 91.8 51.2 93.2 7.2 26.4 22.3

Ce 215 215 225 129 211 333 185.5 103.5 185 16.3 55.2 46.8

Pr 25.5 24.8 24.8 14.95 25.7 56.1 22.2 12.5 21.5 2.31 6.74 5.91

Nd 100.5 93.3 90.8 60.3 101 214 86.8 49.5 82.6 10.7 27.5 24.4

Sm 23 18.05 15.5 12.9 21.7 46.3 18.65 10.45 16.85 2.86 6.53 6.08

Eu 2.43 1.31 1.14 1.26 1.92 3.13 1.84 1.2 1.55 1.21 2.04 1.75

Gd 26.10 17.35 15.4 13 21.9 43 18.65 10.85 18.2 3.31 6.72 6.57

Tb 4.8 2.52 2.38 2.01 3.47 6.27 2.99 1.68 2.85 0.54 1.13 1.1

Dy 30.3 13.55 14.15 11.1 19.2 30.8 16.95 9.54 16.5 3.23 6.57 6.85

Ho 6.25 2.62 2.95 2.16 3.8 5.32 3.42 1.88 3.26 0.61 1.33 1.36

Er 18.75 7.47 9.17 6.51 11.3 14.55 10.05 5.58 9.5 1.67 3.78 3.98

Tm 2.67 0.99 1.33 0.91 1.61 1.95 1.38 0.79 1.37 0.21 0.51 0.54

Yb 17.25 6.38 8.49 6.58 10.6 13.25 9.24 5.62 8.95 1.37 3.42 3.51

Lu 2.35 0.89 1.18 0.98 1.5 1.88 1.32 0.91 1.32 0.2 0.48 0.48

Hf 35.2 15.7 7.6 10.8 21.6 26.1 17.5 14.8 17.9 2.8 4.9 4.5

Ta 7.8 4.1 3.7 3.1 5 5.6 4.3 2.4 4.2 0.4 1.5 1.8

Th 33.1 15.6 17.45 9.91 20.5 30.5 16.8 19.45 16.75 0.91 3.95 5.2

U 7.38 3.07 2.69 2.11 4.17 5.79 3.87 3.49 3.93 0.2 0.96 1.25

Pb 19 5 9 7 5 18 16 30 11 11 6 5
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��
�	���� DG5G MSB3 MSB4 DG3G YG02 YG03 YG05 TA2 SHG2 SHA1 FSH1G FSH10G

Quartz - - - 30 37 32 33 36 35 29 30 27

Plagioclase 52 35 45 6 7 5 3 3 4 2 - -

K-feldspar - - - 57 52 57 55 58 56 65 64 66

Amphibole - 5 - 4 - 1 5 - - - 5 2

Biotite - - - 1 - - - - - - - 1

Clinopyroxene 35 30 31 - - - - - - -

Orthopyroxene - - - - - - - - - - - -

Opaque 5 8 5 2 3 4 4 3 5 4 1 4

Titanite 8 1 3 - - 1 - - - - - -

Apatite - - - - - - - - - - - -

Zircone - - - - - - - - - - - -

Epidote - 1 1 - - - - - - - - -

Chlorite 2 20 15 - 1 - - - - - - -
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are many studies in the other countries, especially those which have this phenomenon and published many articles. This article is the output of researches 

about anatomical characteristics of active, non active mud volcanoes and hidden diapir in the study region. Due to the subduction of Caspian Sea bed under 

the continental crust in southeast zone of Caspian Sea, there are a series of anticlines and synclinals which located in the west section NW-SE, in the middle 

section W-E and east section to Turkmanestan NE-SW. Due to the increase in the west thickness of Cheleken and Aghchagyl formations, Apsheron stage and 

Quaternary series that are calcareous, marl, clay and sandy and consist of gastropod and lamellibranches remains overlaying on each other conformity there are 

more mud volcanoes in west and southwest of Caspian Sea. There are 3 active, semi-active and few non active diapirs as well as a hidden one. Mud volcanoes 

at the southeast, semi- active and hidden diapir section of Caspian Sea, are almost in same direction with Caspian Sea fault. The seismic studies in the region 

show Plio–Quaternary compressive pressures and subsidence in the form of diapir is present on the surface. Anatomy of mud volcanoes of the region shows their 
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Granite in NE of Khoy, NW Iran
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Abstract

The study area as a part of Maku-Tabriz zone is located in about 20 km NE of Khoy, NW Iran. Shah Ashan Dagh granite covers about 60 km2 of the area and 

emplaced into Permian host rocks and covered by Oligo-Miocene sedimentary rocks (Qom Formation). The Shah Ashan Dagh intrusive rocks composed of 

gabbro and alkali-feldspar granite. Porphyric and granophyric textures indicate shallow depth emplacement and perthitic texture shows hypersolvous nature of 
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plum enriched source. Shah Ashan Dagh granite characterized with high-K, sub-alkaline, metaluminous to peraluminous and weakly peralkaline nature. They 

have high content of LILEs, especially Th and Rb, and low content of Eu, Sr, Ta, Nb, Ba, and Ti, implying the granites may have been derived from crustal melts. 

Keywords: Petrology, Geochemistry, NW Iran, A-type granite, Shah Ashan Dagh.
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