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(Behrouzi et al., 1997)

(Shelly, 

1993)

.

(Rutherford and Hill., 1993)



 

(Shelly, 1993; Tsuchiyama, 1985)

(Burnham, 1979)

(Raymond, 2002)

(Selly, 1993)

(Shelly, 1991; Singer et al., 1993)
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 Kretz, 1983

(wt%)(ppm)ICP-MS

Rh:Rhyolite, Da:Dacite, An:Andesite

Name Rh Rh Rh Da An Da Da Da Da Da Da Da Da Da 

Sample 1A7 2B8 3B9 4C11 5C16 6C18 7D21 8E22 9F27 10F28 11G1 12G10 13G11 14H1 

SiO2 69 69.4 67.9 67.2 58.2 67.6 67.2 68.2 67.1 67.1 67.6 67 65.8 67.4 

TiO2 0.31 0.25 0.32 0.41 0.83 0.4 0.38 0.27 0.38 0.27 0.37 0.45 0.38 0.38 

Al2O3 15.65 15.1 15.75 16.25 17.5 16.25 16.25 16.05 16 15.1 15.65 16.65 15.8 15.95 

FeOt 3.17 3.15 3.02 3.02 3.45 3.10 3.25 3.10 3.20 3.26 3.15 2.96 3.02 3.15 

MnO 0.03 0.03 0.03 0.05 0.13 0.04 0.05 0.03 0.06 0.03 0.05 0.05 0.05 0.06 

MgO 0.7 0.69 0.75 1.12 3.63 0.78 1.08 0.81 1.15 0.75 1.06 0.94 1.25 1.46 

CaO 2.76 2.65 2.79 3.68 6.17 3.66 3.57 3.27 3.59 4.49 3.38 3.75 4.28 3.81 

Na2O 4.83 4.5 4.78 4.43 4.68 4.56 4.7 4.6 4.25 4.37 4.2 4.62 4.42 4.45 

K2O 2.27 2.16 2.3 2.06 3.96 2.15 2.34 1.78 2.52 2.32 2.35 2.32 2.26 2.22 

P2O5 0.13 0.09 0.13 0.18 0.23 0.19 0.19 0.1 0.18 0.1 0.14 0.22 0.18 0.13 

LOI 1.7 2.09 2.7 1.89 1.89 0.5 0.8 2.3 1.8 2.3 2.17 0.79 2.5 1.09 

Total 100.55 100.11 99.7 99.26 100.67 100.04 99.9 100.51 100 100.09 100 100 100 100.09 

Ba 607 672 622 619 530 689 762 538 617 654 608 839 713 704 

Rb 47.7 51.3 45.9 42.9 83.1 46.9 52.7 43.6 52 54.1 55.2 48 48 54.9 

Sr 444 513 438 433 391 533 652 476 508 463 424 580 561 550 



 

Y 4.7 4.2 4.7 8.2 20.8 7.7 7.8 4.5 8 4.5 7.8 7.4 6.3 7.3 

Zr 161 121 158 160 147 139 137 112 132 121 134 154 127 119 

Nb 12.5 8.1 12.6 10.6 10.4 10.4 12.8 7.5 11.2 9 10 12.7 9.9 10.7 

Th 13.5 9.26 13.4 8.35 11.3 7.75 8.2 8.3 7.85 9.16 8.44 8.61 7.22 7.56 

Pb 14 16 15 14 12 15 17 13 16 15 16 17 15 19 

Ga 18.4 17.5 18.7 19.1 18.3 19 18.9 17.2 18.4 17.6 18 19.5 18.1 18.9 

Zn 48 38 48 56 75 58 54 41 58 41 51 60 54 53 

Cu 11 39 11 20 45 25 22 11 12 17 19 32 29 25 

Ni 8 17 14 15 9 13 8 11 9 6 7 12 11 20 

V 28 23 27 48 133 51 36 27 52 26 50 61 53 57 

Hf 4 3.2 4 4.2 4.2 3.6 3.4 3 3.5 3.2 3.5 4 3.5 3.3 

Ta 0.9 0.6 0.9 0.7 0.7 0.7 0.8 0.5 0.7 0.7 0.7 0.8 0.7 0.8 

Co 4.1 3.9 4.8 7.5 16.7 6.2 7.8 4.5 6.9 4.1 6.4 6.8 6.9 8.3 

U 3.11 2.51 3.17 2.07 3.32 2.52 2.98 2.31 2.84 3.41 2.93 2.6 2.54 3 

W 3 4 10 13 5 14 3 6 7 3 7 5 4 8 

Cr 70 90 130 200 90 150 100 90 90 60 90 130 110 110 

La 36 25.4 35.6 30 26.5 31.7 29.7 21.3 27.5 25.3 27.1 31.7 29.2 27.3 

Ce 54.7 38.6 54.4 52.2 50.1 52.3 52.1 32.7 47.7 40.9 45.2 53.3 50.4 47.3 

Pr 5.36 3.92 5.23 5.64 5.93 5.74 5.62 3.2 5.09 4.13 4.88 5.6 5.29 5.04 

Nd 17 13.2 16.6 20 22.4 19.6 19.2 10.7 17.6 13.3 16.6 19.5 18.2 17.8 

Sm 2.39 2 2.37 3.28 4.23 3.13 3.25 1.67 2.78 2.2 2.77 2.96 2.81 2.85 

Eu 0.67 0.61 0.66 0.93 1.13 0.84 0.88 0.56 0.8 0.65 0.76 0.89 0.8 0.77 

Gd 2.38 1.93 2.35 3.05 4.53 2.85 2.71 1.63 2.6 1.96 2.54 2.76 2.6 2.89 

Tb 0.25 0.21 0.25 0.38 0.68 0.33 0.33 0.2 0.31 0.23 0.32 0.34 0.3 0.31 

Dy 1.08 0.9 1.04 1.79 3.84 1.57 1.54 0.9 1.55 0.95 1.6 1.59 1.39 1.52 

Ho 0.18 0.16 0.18 0.32 0.79 0.29 0.29 0.16 0.28 0.17 0.29 0.29 0.24 0.27 

Er 0.5 0.43 0.48 0.92 2.39 0.81 0.85 0.45 0.83 0.48 0.81 0.78 0.7 0.75 

Tm 0.07 0.07 0.08 0.12 0.34 0.1 0.1 0.06 0.12 0.06 0.1 0.11 0.09 0.11 

Yb 0.39 0.34 0.4 0.74 2.27 0.65 0.72 0.39 0.71 0.43 0.67 0.71 0.61 0.71 

Lu 0.05 0.05 0.05 0.12 0.36 0.09 0.11 0.05 0.11 0.06 0.1 0.1 0.08 0.08 

 

(Le Maitre, 1989; Middlemost, 1994)

R1-R2De la Rooche 

(1980)

Fe/Fe+Mg

Ab+Or/An

R2R1

R1 = 4Si - 11(Na+K) - 2(Fe+Ti)           R2 = 

6Ca + 2Mg + Al 

(Irvin and Baragar., 1971)

AFM(Irvin and Baragar., 1971) 

A/NKA/CNK(Shand, 1943)

ZrYMacLean & 

Barrett,1993

 
 
 



 

(Le 
Maitre, 1989; Middlemost, 1994)R1-R2.(De la Rooche., 1980)

Na2O + K2OSiO2(Irvin and Baragar., 
1971)AFM(Irvin and Baragar., 1971)A/NKA/CNK(Shand, 1943)

ZrYMacLean & Barrett,1993
 



 

Zr/Y

Pearce & Norry, 1979

Zr/Y> 3

Zr/Y< 3

Zr/Y> 3

R1-R2

Bachelor & Bowden, 1985

R1 

= 4Si - 11(Na+K) - 2(Fe+Ti)R2 = 6Ca + 2Mg + 

Al

Th/HfTa/HfSchandl & Gorton, 

2002(

Ta YbRbY+NbPearce et 
al., 1996

R1-R2Bachelor & Bowden, 1985
R2 = 6Ca + 2Mg + Al R1 = 4Si - 11(Na+K) - 2(Fe+Ti

Th/HfTa/HfSchandl & Gorton, 2002



 

(Sun and Mcdonough, 1989)

LILE

(Zanetti, 1999)

CsRbBaHFSE

 

CO2/H2O

(Rollinson, 1993; Harric, 1983)

Nb

(Rollinson, 1993; 

Wilson, 1989)(Wilson, 1989; Nicholson et 

al., 2004)

(Green and Harry, 1999)

LILE/HFSE

(Rollinson, 1993)(Mohame et al., 2000)

LILE/HFSE

LILE

(Borg et al., 1997)

NbLILE

(Sun 

and Mcdonough, 1989)

(Harangi and 

Lenkey, 2007)

(Sun and Mcdonough, 1989)
(Sun and Mcdonough, 1989)



 

SrY

Sr/Y

Sr

Y

SrBa

(Wilson et al., 1997)

Rb/Nb

ACFZr/NbN-

MORB=32E-MORB=9(Sun and 

Mcdonough, 1989)

(Foden, 

1983; Gertisser and Keller, 2003)

(Reubi and Nicholls, 2004)

LREE/MREE

MREE/HREE

(AFC)(Richards, 2006)

Sm/Yb

(Richards, 2006)

Rb/YNb/Y

(Edwards et al., 1991)

NbRb

Rb/Nb=1

Ce/Pb

(Price et al 1999)

Ce/Pb

MORBPb



 

Rb/YNb/Y(Edwards et al., 1991)
(Sun and Mcdonough, 1989)

(Martin et 

al., 2005)

MgOSrNbCr/NiSr/Y

CaOMg#NiCrCo

MgONbSiO2

Cr/NiTiO2SrCaO+Na2O

 

(Defant and Drummond, 

1991)

(Charadia et al., 2009; Richards and Kerrich, 
2007)

(Qin et al., 2007; Jahangiri, 2007)

(Varol et al., 2007; Fang and Yang 

Sheng, 2010) 

(Martin et al., 2005)



 

Rapp

MgOMg#CaONiCr

Mg#(molar,Mg#= 

MgO/[MgO+FeOt])

Mg/FeMgONiCr

(Sen & Dunn., 1994)

Martin

MgO

Mg#MgO

Mg#MgO

Rapp

MgO(A)MgO/MgO+FeOt(B)SiO2(Rapp et 
al., 1991)

 YYb(HREE)

SrLREESiO2

Na2OAl2O3

 



  

MgOMg#

LREELILE

HFSE

Sr

 Ba

HFSE
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Abstract 
In south of Tabriz, the Tertiary volcanic rocks have exposed in Oligocene-Miocene sedimentary deposits. 
The Sahand volcano is located in the NW of Iran. The volcano is stratovolcano and is dominated by 
pyroclastic materials and lava flows in the Miocene-Quaternary. The last eruptions included subvolcanic 
and volcanic domes with dacitic to rhyolitic composition. These rocks have petrological features 
including sieve texture and zoning in plagioclases. Common features in the young subvolcanic and 
volcanic rocks of the Sahand are abundance of plagioclase and amphibole, enrichment of Ba, Rb and Sr 
and negative Nb and Y anomalies in primitive mantle normalized multi element diagrams and enrichment 
of LREE relative to HREE in chondrite-normalized REE patterns. These characteristics and the location 
of the rocks studied in the Y-Sr/Y diagram implying adakitic composition for these rocks. Adakitic rocks 
of the Sahand are high SiO2 Adakitic rocks. These rocks have been derived from partial melts of garnet-
bearing crustal sources (thickened lower continental crust or oceanic crust) and underwent magmatic 
evolution during their ascent. The formation of  studied rocks have been related to the Arabian-Eurasia 
collision zone. 
 
Keywords: Dacite, Sahand, High SiO2 Adakite, Partial Melts of Crustal 
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