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 p�,)1. ����� W���� � �9�� ��?j- �j��9 ������� X�4��1 q���� ���,�0� ,�*����-�. 
��  

Sample SS-2 SS-6 SS-4 SS-9 SS-10 SS-2 SS-3 SS-5 SS-8 SS-15 

Wt%           

SiO2 76.99 70.69 76.10 75.99 70.10 74.24 75.44 74.55 76.92 72.60 

Al2O3 12.29 13.66 12.99 13.17 14.78 13.90 13.51 13.79 13.03 14.11 

Fe2O3 2.26 3.92 2.71 2.26 4.44 2.40 1.80 2.22 0.65 2.60 

CaO 1.56 2.56 1.51 1.22 2.51 1.64 1.36 1.45 0.38 1.78 

MgO 0.14 0.65 0.24 0.14 0.82 0.16 0.11 0.16 0.10 0.20 

K2O 2.98 2.94 1.02 1.23 2.94 4.27 4.15 3.94 5.26 4.31 

Na2O 2.61 2.30 3.16 3.96 2.40 2.40 2.58 2.63 2.84 2.44 

P2O5 0.07 0.14 0.09 0.08 0.16 <.1 0.11 0.09 0.16 0.09 

TiO2 0.14 0.34 0.17 0.14 0.37 0.15 0.10 0.12 - 0.19 

SO3 <.1 0.55 0.21 <.1 <.1 <.1 <.1 <.1 <.1 <.1 

ZrO2 <.1 <.1 <.1 <.1 <.1      

SrO <.1 <.1 0.06 <.1 <.1      

Cl <.1 0.07 <.1 - <.1      

MnO - - <.1 <.1 0.10      

L.O.I* 0.69 1.83 1.45 1.50 1.13 0.53 0.62 0.83 0.47 1.43 

total 99.71 99.65 99.68 99.69 99.75 99.70 99.78 99.78 99.80 99.76 

ppm                     

Ag 0.10 0.07 0.06 0.06 0.05 <0.1 <0.1 <0.1 <0.1 <0.1 

As 3.95 4.01 8.54 18.02 19.91 3.47 2.30 <1 4.04 <1 

B 9.82 18.42 17.64 22.26 18.83 7.18 6.00 6.81 2.37 6.36 

Ba 552.86 306.71 483.93 199.24 464.30 660.06 672.54 911.50 304.78 645.64 

Be 2.34 2.03 2.30 2.14 2.44 2.27 2.90 2.54 1.76 2.39 

Bi 0.95 1.78 0.80 1.29 0.91 0.67 0.77 <0.5 1.40 1.40 

Cd 0.77 0.73 1.14 0.72 1.20 0.06 <0.1 <0.1 <0.1 <0.1 

Ce 71.36 39.04 65.69 21.58 61.94 63.13 72.38 77.54 12.95 65.02 

Co 1.81 3.92 6.05 1.15 7.09 8.36 9.49 9.33 9.75 9.09 

Cr 104.34 97.96 78.16 95.77 78.43 61.81 80.12 88.24 261.61 41.58 

Cs 5.24 6.09 13.05 6.85 18.52 5.04 5.10 5.12 4.41 5.04 

Cu 5.71 5.96 11.26 7.01 10.29 11.54 12.45 15.24 17.26 10.64 

Dy 2.41 2.46 3.15 1.28 4.01 3.43 3.64 4.48 1.27 3.84 

Er 2.21 0.74 2.90 1.54 3.26 0.59 0.66 1.22 0.62 1.15 

 Eu 1.09 0.66 1.07 0.49 0.86 1.13 1.68 1.27 1.06 1.52 

Ga 11.51 11.65 13.25 10.85 13.21 20.55 23.99 20.03 19.32 19.40 

Ge 1.14 0.97 0.77 1.53 0.15 0.71 1.18 1.31 0.55 0.99 

Hf 5.14 4.04 6.80 0.66 8.44 7.80 9.84 5.21 6.37 7.20 

Hg <0.05 0.12 <0.05 0.24 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Ho <0.1 1.57 0.98 1.03 1.74 0.73 0.78 0.72 0.92 0.77 

La 38.26 18.08 34.37 9.99 32.27 33.85 40.62 48.96 1.83 41.18 

Li 58.97 16.10 76.06 16.45 88.32 58.54 59.27 34.49 8.75 58.23 

Lu 0.12 0.11 0.19 0.09 0.19 0.19 0.17 0.19 0.06 0.20 

Mn  421.13 261.26 557.41 296.41 604.16 405.71 435.51 426.27 59.45 456.40 

Mo 1.59 0.94 3.42 2.27 1.33 0.35 0.44 0.69 1.57 1.55 
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 p�,) ��-�-1  

Sample SS-2 SS-6 SS-4 SS-9 SS-10 SS-2 SS-3 SS-5 SS-8 SS-15 

Wt%           

Nb 21.23 20.92 19.13 19.86 20.25 20.69 22.94 27.18 15.97 22.74 

Nd 34.20 18.53 29.22 10.91 25.94 24.24 20.38 24.95 2.04 27.51 

 Ni 2.29 6.46 10.30 2.49 12.78 <0.5 3.09 <0.5 13.41 <0.5 

P 148.15 233.24 426.25 260.32 432.57 146.73 190.16 149.23 294.78 143.46 

Pb 6.55 12.25 12.87 14.39 3.78 28.23 35.27 29.59 37.18 23.73 

Pr 3.32 2.31 3.84 3.71 4.50 4.05 3.63 3.79 2.58 4.56 

Rb 282.05 179.59 285.86 175.28 280.92 167.53 174.34 158.89 223.31 192.73 

S 114.92 186.61 234.90 81.58 48.22 <1 39.91 70.46 35.18 19.00 

Sb 0.46 0.76 0.56 0.35 0.49 0.35 0.25 0.22 0.10 0.26 

Sc  6.50 4.25 8.65 2.56 9.60 5.60 7.06 8.03 0.82 6.69 

Se 0.09 0.13 0.18 0.10 0.18 0.07 0.12 0.12 0.14 0.09 

Sm 4.28 3.17 4.02 2.23 4.09 5.88 8.75 10.36 <0.1 8.82 

Sn 1.52 1.32 2.10 1.21 2.31 1.66 1.56 1.76 0.47 1.74 

Sr 197.53 293.99 182.38 129.65 180.62 189.10 210.66 251.10 38.69 214.84 

Ta 1.09 0.47 1.12 0.35 1.02 2.51 2.79 1.67 1.81 1.64 

Tb 0.24 0.12 0.40 0.21 0.55 0.81 0.47 0.74 0.96 0.47 

Te 0.19 0.18 0.28 0.13 0.33 <0.03 <0.03 <0.03 <0.03 <0.03 

Th 3.51 2.71 4.32 2.04 4.39 11.24 13.74 16.18 6.85 12.76 

Tl 2.30 2.38 4.38 2.53 3.21 0.71 0.94 0.53 0.58 0.55 

Tm 0.12 0.26 0.91 <0.1 0.90 0.18 0.18 0.20 0.05 0.20 

Ti  685.47 662.71 1418.94 604.56 1838.07 1120.06 1046.31 1231.09 83.99 1102.36 

U 2.01 1.84 2.99 1.64 3.46 1.96 1.58 1.52 <1 1.96 

 V 10.53 15.43 42.97 9.55 45.47 12.72 13.27 14.91 6.75 9.43 

Y  11.30 12.94 15.08 6.43 22.78 10.07 13.19 23.87 4.23 11.25 

 Yb 1.16 1.62 2.04 0.96 2.76 0.78 1.09 1.83 0.63 0.77 

Zn 37.78 31.21 91.78 18.52 45.86 35.60 33.99 33.23 11.19 35.56 

Zr 43.85 41.24 97.48 38.82 128.04 48.73 59.13 54.05 68.71 55.55 
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Abstract 

The Sefidkuh granitoid and Shahkuh granitoid are located in southwest of Nehbandan city (South 

Khorasan province) and east of Lut Block. The Shahkuh granitoid rocks made of two main units by 

combining monzogranit-granodiorite and syenogranite and its major mineral are quartz, plagioclase, 

alkali-feldspar, biotite and amphibole. The Sefidkuh granitoid is contain composition range of granite 

(monzo and syenogranite), granodiorite and composed of the mineral quartz, plagioclase, microcline, 

orthose and biotite. The plagioclase composition of the Sefidkuh granitoid rocks is often andesine and 

sometime is albite, it is all andesine in the enclaves of Sefidkuh and Shahkuh and its granodiorite unit, 

and its oligoclase to andesine in Shahkuh granitoid unit. The biotite composition of Sefidkuh felsic 

and Shahkuh mafic enclaves is magnesium biotite type, Shahkuh granodiorite is ferrugineous biotite to 

magnesium and Sefidkuh granite massif and Shahkuh syenogranite unit are ferrugineous biotite and 

both massif are first magma types. The study of the mineral chemistry and geological masses suggest 

that these masses belong to calc-alkaline magma related to active continental margin. In the changes to 

the chondrite- normalized trace element diagrams, rock of this figures are enriched by LILE and 

LREE, depletion of HREE and HFSE and negative anomalies Sr, Ti, Nb, and Ba indicate that they are 

compatible with characteristic of the rocks depend on the active continental margin environment. The 

tectonic discrimination diagrams, show the dependency of shahkuh granitoid massif to the 

simultaneously dealing environment (syn- collision), and Shahkuh granodiorite massif with volcanic 

arc subduction (VAG). The petrogenetic diagrams indicated that Shahkuh granodiorite is from a 

source of amphibolite, Sefidkuh granitoidis from a source of metagreywackes and Shahkuh 

syenogranite have been achieved from a source of amphibolite to felsic pelite.  
 

Keywords: Petrology, petrogenesis, Sefidkuh and Shahkuh granitoid, Nehbandan, east of Iran 
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