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E3 35923 15" N, 60°1051.2"E shyS
SFM2 35°30 44" N, 59° 55" 32"E S y50d
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Name GR TO GR GD GR GR DI DI DI DI

SiO2] (wtgs) | 74.25 | 719 | 7355 744 | 7286 | 724 46.90 | 45.01 | 45.00 | 46.84
Al[2]0[3] " 13.56 | 1537 ] 149211256 | 13.18 | 13.22 | 1538 | 15.00 | 14.00 | 12.44
Fe[2]O[3]" 0.43 042 |1 034 ] 025 | 0.60 0.63 2.60 2.81 293 273
FeO” 1.99 1.81 1.50 | 1.12 | 2.67 2.82 1072 | 1079 | 11.20 | 11.54
MnO " 0 0 0 0 0 0 0.10 0.16 0.17 0.20
MgO" 027 1 053] 021 | 021 | 046 0.64 4.73 6.37 6.57 3.50
CaO " 1.33 166 | 0.70 | 2.70 | 1.65 1.62 3.18 6.41 6.29 9.26
Na[2]O " 334 1 474 | 373 | 425 | 3.21 3.15 6.71 3.87 3.42 4,41
K210 3.14 1.08 | 327 | 141 | 3.46 3.57 1.71 2.23 2.34 043
Ti0[2] " 0.23 034 | 025 ] 015 | 0.42 0.44 2.68 3.79 4.00 2.52
P2]JO[5] " 0 0.10 0 0 0.10 0.11 1.06 0.49 0.54 0.50
%AN 18.03 {1512 | 9.39 } 22422072 | 2055 | 1458 | 41.11 | 3822 | 2861
Q 36.50 | 33.25 ] 34.74 | 3661 | 33.77 | 32.99 0 0 0 0
or 19.13 | 6.541 | 19.80 | 8674 | 21.10 | 21.77 | 1042 | 13.68 } 1451 | 2.665
ab 3092 | 43.63 | 3434 1397312975 | 29.19 | 41.08 | 25.25 | 27.05 | 33.71
an 6.805 | 7.774 | 3561 | 1148 | 7.778 | 7.556 | 7.018 | 17.63 | 1673 } 13.51
C 2.531 | 4.056 | 4.446 0 1.571 | 1.681 0 0 0 0
hy 3.308 | 3.588 ] 2376 | 1.026 | 4.545 | 5.247 0 0 0 0
mt 0.463 | 0450 | 0.364 | 0272 | 0.647 | 0.679 | 2.805 | 3.051 | 3.216 | 2.994
1l 0.330 ] 0.485] 0357|0217 | 0604 0.632 | 3.853 | 5484 | 5850 } 3.683
hem 0 0 0 0 0 0 0 0 0 0
ap 0 0.214 0 0 0215 0.237 | 2.287 | 1.064 | 1.185 | 1.096
ne 0 0 0 0 0 0 12.66 | 6.504 | 3.112 | 4.695
di 0 0 0 1.969 0 0 1.695 ] 9.663 | 9.862 | 25.01
ol 0 0 0 0 0 0 18.15 | 17.65 | 1846 | 12.62

cllyy TO  cyyposi,S :GD  cu,po 1D ol 5:GR
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Name GR TO GR G.D GR GR DI DI DI DI

Cs(ppm) 5 19 <4 <4 21 24 2 3 3 2
Cu™ 25 16 32 48 8 12 32 85 56 48
Ni " 6 4 2 7 4 3 17 74 82 35
Rb" 69 44 11 36 101 94 5 20 24 <1
Sr" o4 118 66 94 % 118 161 622 657 219
Y" 26 23 27 22 27 26 45 24 25 57
Cr” 6 6 <1 <1 9 9 1 36 39 114
Zr" 169 245 180 162 177 202 . - - -
Tbh " < <1 <] <} 1 1 . . . .
Yb " 4 6 3 8 9 1 3 5 3 5
Ta™ 17 16 14 3 20 19 . -
Eu" ] 1 1 1 2 2 <1 3 4 10
Sc" 15 10 6 1 9 19 18 21 19 32
Ga" 19 19 20 16 18 19 23 25 24 22
Co" <l <1 <1 <1 <1 <1 75 89 95 80
Zn" 23 23 23 22 46 44 47 146 141 119
Mo " 48 12 37 17 23 31 - : - ;
Sn" 114 <1 101 2 91 116 - - - -
Th" 17 10 30 19 17 16 - - - -
v 14 28 17 15 30 30 274 338 350 367
Ba" m 336 421 388 610 723 637 561 669 349
La" 50 31 50 39 20 38 - - - .
Hf”" 7 9 7 9 5 5 - . - -
Pb" 24 4 4 92 i} 8 24 15 17 20
Nb " - - - - - - 71 29 31 7
Sm" . . - - - - 20 ‘2 10 <1
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Abstract
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A

The study area is located between 59°, 50°to 60°, 5eastern longitudes and 35°, 257to 35°,
35 northem latitude. The area is located in the south-cast of Mashhad and east of
Fariman, and is part of the Iran-Markazi zone. Metamorphic rocks and granitoid bodies
are exposed in this area.

Granitoid bodics of this arca arc of two major bodics with composition granitc and somc
minor bodies that their composition varies from granodiorite to alkali-granite. All of
these granitoides are of orogenic type and belong to the Syn-Collision Granitoides
(CCQ).

The metamorphic rocks of this area have various mineral assemblages and indicate that
their protolith is pelitic, carbonate, and quartz-feldespatic.

Mineral assemblages and matrix-porphyroblast relationship show that these rocks in
addition to the contact metamorphism resulted by granitoid plutons are affected by
regional metamorphism.

Mineral such as gamet, biotite, muscovite, andalusite, cordierite and sillimanite are
visible in pelitic rocks. Based on these index muinerals, metamorphic zones are
differentiated.

Maximum of regional metamorphism is in the limit of amphibolites facies (andalusite
zone in pelitic rocks).

Contact metamorphism is of low pressure intermediate group (Buchan type) and the
degree of this metamorphic is in the limit of hornblende hornfels and pyroxene hornfels.

Granitoid bodies’ emplacement has occurred following the later regional metamorphism,
climinated the regional trace in their host rocks and provide aureole that include
andalusite, cordierite, sillimanite and upper sillimanite zones.

Pressure during this contact metamorphism determined to be less than 4 Kb and

temperature between 400-600°C,



