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Torghabeh Mesozonal Orogenic  

(pyrrhotite, pyrite, arsenopyrite) Gold Deposit, Formed in Shear 

Zones Within Ilmenite-type Granitoid Rocks 
By: Dr. M. H.  Karimpour*,  A. Torabian, *   &  A. R. Babakhani ** 
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Abstract 

      The Torghabeh gold mineralized area is part of collision zone formed during Late Paleozoic-Early Triassic time due to 

collision of Iran and Turan Plates. Oldest exposed rocks are meta-ophiolite and meta-flysch (Paleo-Tethys remnants). 

Dehnow- Vakilabad - Torghabeh tonalite- granodiorite (Early Mesozoic age) intruded low grade regional metamorphosed 

rocks of Late Paleozoic. Different types of schists were formed around the contact. Tonalite-granodiorite has low values of 

magnetic susceptibility [(1.5 to 2.5) * 10-5 SI], therefore, it belongs to ilmenite series or reduced-type granite. 

Mineralization is found within shear zones. The shear zones cut all of the exposed rocks, then, mineralization is younger than 

these rocks. Gold mineralization was associated with silica rich fluid. Parageneses from depth to the surface are: 1) 

arsenopyrite – pyrrhotite – gold, (2) pyrite – arsenopyrite – gold, and (3) pyrite – gold- galena. Gold is mainly associated with 

pyrite and arsenopyrite. The elemental content of Ag, Bi, Cu, Sb, Sn, Pb, Zn and W is low.  Gold grade varies between 0.5 to 

56 ppm and is less than 5 ppm on average. The width of mineralization is between 0.4 to 2.5 meters. 

Torghabeh deposit is mesozonal orogenic type gold deposit. The ore bearing solution was in reducing stage, low in S and        

T = 420 ° C, pH= 7, Log fO2 < -40, Log fS2 < -14 

Keywords: Gold, Orogeny, Mesozonal, Reduced, Torghabeh, Iran 
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Oxides % Dehnow 

� 

Dehnow 


 

Dehnow 

� 
Dehnow 

	 

Vakilabad

T-1 

Vakilabad

T-2 

Vakilabad

T-3 

SiO2 55.1 59.32 55.12 58.16 65.24 64.74 64.41 

TiO2 0.96 0.62 0.92 0.76 0.57 0.48 0.47 

Al2O3 18.65 17.59 19.02 18.14 15.39 16.42 16.51 

Fe2O3 1.95 1.59 1.44 1.86 1.85 1.16 1.40 

FeO 6.70 4.77 7.15 5.58 4.41 3.95 3.86 

MnO 0.16 0.14 0.2 0.16 0.11 0.13 0.13 

MgO 3.01 2.60 2.7 2.32 1.89 1.79 1.68 

CaO 6.99 5.69 7.25 6.13 3.84 4.28 4.25 

Na2O 2.46 2.48 1.9 2.71 2.41 3.0 2.74 

K2O 2.02 2.62 2.07 2.76 3.05 2.69 2.80 

P2O5 0.32 0.20 0.23 0.22 0.19 0.18 0.16 

H2O (+) 1.7 1.34 1.9 1.4 1.26 1.2 1.2 

H2O (-) 0.16 0.16 0,15 0.15 0.12 0.12 0.13 

Total 99.84   99.12             99.8 100.3            100.21        100.14         99.93                                                                                                                      

��

CIPW norms                                                                                                                                      ���      
Q 10.29 16.66 17.55 12.41 26.61 23.27 24.48 

C 0.40 0.78 1.33 0.02 1.57 1.19 1.62 

Or 12.14 15.86 12.12 16.51 18.22 16.09 16.81 

Ab 21.17 21.50 15.19 23.21 20.61 25.69 23.56 

An 33.36 27.71 33.62 29.47 18.12 20.42 20.47 

Hy 17.20 13.48 6.62 13.7 10.65 10.32 9.74 

Mt 2.88 2.36 2.85 2.73 2.71 1.70 2.06 

Il 1.85 1.21 1.71 1.46 1.09 0.92 0.91 

Ap 0.77 0.49 0.65 0.53 0.45 0.43 0.39 

D.I. 43.6 54.02 45.56 52.13 65.05 65.05 64.85 

C.I. 3.19 4.39 3.8 4.0 5.89 6.29 6.25 

��

Trace element (ppm)                                                                                                               ������
Sn 5 - - - - - 2 

Rb 75 96 76 102 110.4 100 100 

Sr 533 514 537 540 396 460 433 

Ba 466 576 470 594 561 551 557 

Nb 31.9 21.5 30.5 28.8 25.9 23.1 21.5 

Zr 178 154 177 205 155 156 145 

Ga 24 23 23.6 19 22 21 18 

Y 24.2 18.7 22.4 -- 15.4 15.2 21.2 

Sc -- 13.97 - -- -- -- 9.19 
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��

Elemental Ratios                                                                                                                       ��
Rb/Sr 0.14 0.18 0.14 0.18 0.27 0.21 0.23 

Rb/Ba 0.16 0.16 0.16 0.17 0.19 0.18 0.18 

K/Rb 111.77 114.45 112.6 112.29 115.06 110.85 116.2 

Sr/Ba 1.14 0.892 0.92 0.865 0.263 0.835 0.777 

Al2O3/TiO2 19.4 28.37 20.65 23.8 27 34 35 

CaO/Na2O 2.84 2.3 3.81 2.26 1.59 1.42 1.55 

Ca/Sr 93.50 78.92 96.3 80.93 69.69 66.34 69.88 

K/Na+K 0.55 0.54 0.52 0.53 0.58 0.50 0.53 

C/ACF 0.28 0.29 0.29 0.29 0.26 0.28 0.27 

A/CNK 1.037 1.01 1.01 0.974 1.077 1.049 1.049 
Mt. Susceptibility 

(SI) 
0.45*10-4 0.31*10-4 0.26*10-4 0.40*10-4 0.39*10-4 0.48*10-4 0.45*10-4 
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,����k,�A<
,����k,�A<
,����k,�A<
,����k,�A<� �� �� �� �Au ± Ag ± As ±Sb ±W , Bi 

Au/Ag ≅ 5 
Au –As  (±W, ±Sb) 

Au/Ag �7-10 
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T 250º C,  �S=2 ×10 -2 m��1979�. (Barton and Skinner,�����������������������������������������(Hodgson, 1993)��
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