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 2*0.0001 SiO2

b

Na2O + K2O Alkaline FeO*, MgO

d c (Irvine & Barager, 1971) SiO2
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(zagros suture)
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SiO2 Na2O+K2O Peacock (1931)
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Ea4

Ea4

b

(Bazargani- Guilani & Rabbani, 2004)

(Bazargani-Guilani et al., 2008)

d

f e

Ramdohr (1980) e

As Te

As (Uytenbugarte, 1971)

f
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Pb-Zn-Cu

(Bazargani-Guilani et al., 2008)
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Samples AbB13 AbB14 AbB15 AbB16-1 AbB22 AbB25 AbB31 AbB42 AbB43 AbB44

Location Tm Tm Tm Tm Tm Tm Tm Tm Tm Tm

Rock type     Tuff      

SiO2% 80.55 71.78 85.91 73.34 70.21 73.23 72.58 70.97 71.67 72.74

TiO2% 0.16 0.33 0.09 0.24 0.36 0.35 0.36 0.26 0.27 0.26

Al2O3% 8.69 12.08 6.64 13.05 12.59 12.75 13.75 11.23 13.35 13.15

Fe2O3% 0.72 2.62 0.35 1.22 2.77 1.03 2.81 2.01 1.64 1.55

MnO% 0.05 0.07 0.02 0.07 0.1 0.09 0.04 0.07 0.08 0.07

MgO% 0.3 0.2 0.15 0.08 0.17 0.52 0.1 0.54 0.21 0.22

CaO% 1.27 2.23 0.32 1.63 1.79 1.66 0.26 3.97 0.72 0.42

Na2O% 0.18 2.06 0.1 3.77 0.17 0.23 0.15 0.33 0.32 0.52

K2O% 5.49 5.55 4.59 4.93 9.2 5.37 8.02 4.63 9.83 9.44

P2O5% 0.04 0.11 0.03 0.05 0.12 0.12 0.12 0.09 0.04 0.05

LOI% 2.4 2.9 1.7 1.5 2.4 4.2 2.2 5.7 1.8 1.5

Total 99.85 99.93 99.90 99.88 99.88 99.55 100.39 99.80 99.93 99.92

          

Sc 2 3 2 2 4 3 3 3 4 4

14 35 10 17 37 30 33 28 10 10

Ni 5 14 5 9 5 7 5 6 5 8

Co 16.5 16.7 40.6 33.5 13 14.6 19.2 8.6 9.6 27.4

Cu 4.1 2.7 34.4 2 1 9.4 1.6 2.9 2.8 2.5

Zn 13 10 14 48 11 114 8 11 22 19

Ga 8.2 10 5 11.5 10.3 13.2 10.4 9.5 12.5 12.2

Rb 165.6 120.7 141.8 107.7 258.9 132.6 209.9 166.9 245.3 245.8

Sr 32.47 84.1 60.5 120.8 41.7 55.6 25.5 60.2 57.2 78.9

Y 17.3 15.9 10.7 15.5 16.8 17.8 16.2 14.3 31.9 26.5

Zr 122 185.4 74.3 174.4 226.8 253.4 199.2 156.3 214 220.4

Nb 13.3 13.2 11.5 24.6 12.9 13.4 13.5 12.2 22.5 22.5

Ba 381.2 685.4 1053.5 1057 1116.2 555.3 858.1 1814.2 722.1 668.6

La 31.8 32.3 23.6 41.6 34.7 24.2 38.6 30.1 51.1 47.4

Ce 59.9 62 43.1 71.2 66.2 47.1 71 52.2 98.6 93.4

Pr 6.43 6.49 4.41 6.71 7.07 5.22 7.53 5.48 10.99 10.56

Nd 21.7 21.5 15.5 19.6 22.9 17.8 25 18.3 38.3 35.4

Sm 3.74 3.68 2.42 3.1 4.03 3.3 4.09 3 7.33 6.31

Eu 0.57 0.68 0.35 0.55 1 0.68 0.78 0.71 1.22 1.1

Gd 2.83 2.76 1.78 2.27 2.84 2.74 2.95 2.33 6.12 4.74

Tb 0.52 0.48 0.3 0.42 0.5 0.46 0.49 0.42 1.02 0.84

Dy 2.65 2.67 1.62 2.35 2.65 2.64 2.57 2.27 5.23 4.23

Ho 0.53 0.49 0.34 0.47 0.52 0.55 0.48 0.4 0.95 0.81

Er 1.63 1.48 1.15 1.49 1.62 1.7 1.54 1.23 2.86 2.62

Tm 0.28 0.23 0.19 0.3 0.28 0.29 0.25 0.21 0.46 0.44

Yb 1.71 1.52 1.29 1.7 1.65 1.78 1.62 1.39 2.85 2.81

Lu 0.26 0.24 0.21 0.27 0.26 0.27 0.24 0.21 0.44 0.42

Hf 3.5 4.7 2.3 4.9 5.6 5.9 4.7 4 6.4 6.4

Ta 1 1 1.2 1.9 0.9 0.9 0.9 0.9 1.7 1.7

Pb 3 13.2 4.9 15.7 4.6 3851.7 5.7 7.2 9.3 12.4

Th 12.3 10.3 10.8 24.4 8.4 10.7 11.5 10.6 18.2 17.5

U 3 3.4 3.4 6 3.1 7.8 3.3 3 3.8 3.9
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 (Le Bas, 1986) SiO2 Na2O +K2O a

b

 (Winchester & Floyd, 1977) Zr/TiO2*0.0001 SiO2

 SiO2 Na2O + K2O Alkaline c d

(Irvine and Barager, 1971)

Na2O+K2O Peacock (1931) e

SiO2 K2O+SiO2 f  Calcic SiO2

K  (Cox et al., 1979)

High-K

Chondrites PRIM

(Sun & McDonough, 1989)
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Metalogenic Properties of Barik-Ab Pb-Zn (Cu) Ore Deposit with Acidic 
Tuff Host-Rock, west Central Alborz, Northwest of Iran
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Received: 2009 April 13              Accepted: 2009 September 16Abstract

Barik-Ab Pb-Zn (Cu) ore deposit located in 2 km for front Barik-Ab village in north of Abhar town, south eastern of Zanjan province. According to the geological 

of NW – SE, located in Upper Cretaceous magmatic belt. In the Taroum Mountains, the main outcrops are volcanic and pyroclastic rocks which this sequence is 

comparable with Karaj Formation and divided into two members. The lower member is called Kordkand (2400 m) and the Upper member named Amand (1400 

m). Amand member is divided to 6 submembers. Submembers are Ea1, Ea2, Ea3, Ea4, Ea5, and Ea6. Outcrops in the studied Area are Ea4, Ea5 and Ea6. Barik-Ab 

ore deposit occurred in Ea4 which is included andesite, rhyolite, breccia tuff, tuff and sandstone and tuffacouse mudstone rocks. Host rocks are rhyolitic, dacitic 

sphalerite, galena, chalcopyrite, pyrite, bornite and, in second stage formed covelite , malachite , azurite hematite, goethite and limonite by enrichment processes. 

According to the increase of Cd and decrease of Zn/Cd in the sphalerite and galena and up value of Ag and Sb and decrease of Se/S*10-4 in the galena and the 

 

Keywords: Pb-Zn (Cu), Barik-Ab Ore Deposit, Tuff, Taroum Mountains, Zanjan, Iran 
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Investigation of the Stress Heterogeneities Using b-value in Reservoir 
Induced Seismicity in the Masjed Soleyman Dam Area (South West of Iran)

M. R. Ebrahimi1 & M. Tatar1*

1 International Institute of Earthquake Engineering and Seismology, Tehran, Iran

Received: 2009 September 22              Accepted: 2010 February 02Abstract

Masjed Soleyman reservoir is located in Zagros Mountain of western Iran, which is one of the most seismically active zones of the Alpe-Hymalaya belt. So, it seems 

to be necessary to carry out widespread studies, especially on the impact of this reservoir with 177 m height and 261 million m3 capacity on occurrence of induced 

of earthquakes as a function of magnitude: logN = A - bM10  , where N  is the cumulative number of earthquakes with magnitude larger than M and A and b are constants. In 

this paper we used b-value to study the heterogeneities in the crust beneath and around the Masjed Soleyman reservoir. In order to better understanding of the impact of 

this reservoir on seismic activity, a local seismic network of 5 seismological stations was installed in the area on June 2006. About 1924 Seismic events recorded during 

a period of 15 month were used in this study. We maped both surface and cross-section view of b-value in the region using the computer program ZMAP. The study 

area was divided into grids with spacing of 0.01o in latitude and longitude. A circle was drawn around each grid point and its radius was increased until it included N=50 

earthquakes. The b-value was calculated by using a maximum likelihood method for the selected 50 earthquakes and the grid point was colored corresponding to the 

b-value. The results show high value of b-value due to reservoir induced earthquakes beneath the Masjed Soleyan lake. The most important factors known responsible 

Keywords: Induced Earthquake, Masjed Soleyman Dam,  b-value, Pore Fluid Pressure, Seismicity
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