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Abstract

Mashhad granites and granodiorites are divided in to three groups based on their ages,
mineralogical and chemical composition. 1) Vakilabad-Dehnow-Kouhsangi granodiorites
and quartz monzodiorite, 2) Sangbast feldspar granite, and 3) Khalaj-Gheshlagh biotite-
muscovite granite.

These plutonic rocks were intruded the northern metamorphic zone, i.e.
metamorphosed flushoid sedimentary rocks and ophiolite complex. The Vakilabad-
Kouhsangi- Dehnow granodiorites and quartz monzodiorite and Sangbast feldspar granite
were emplaced after the first low grade regional metamorphism (Hercynian) and before the
second low grade regional metamorphism (Middle Cimmerian).

Khalaj biotite-muscovite granites were emplaced during the second regional
metamorphism (Middle Cimmerian).

Based on the mineralogical composition, major and trace elements, and magnetic
properties all of these intrusives belong to the S-Type granite.

Granodiorites and feldspar granite originated from the lower continental crust in the

early stage of collision wheras biotite-muscovite granites originated from middle
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continental crust contemporaneous with the collision.
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Sample
No.
Oxides %

S10

TiO

ALO,

Fe 2O3
FeO

MnO

CaO
Na 2O
K O

P205
H,0(+)

H,0(-)

Total

Q
C

Or

Ab

An

Hy

Mt

Il

Ap

Salic tot.

femic tot.

- D.IL

C.L

el Seli= AG

73.27
0.18
14.45
0.34
1.08

0.03

0.35
1.0
3.70

5.09
0.15
0.78
0.12

100.51

29.42
1.36
30.19
31.42
4.09
2.34
0.49
0.34
0.36
96.48
3.53
91.03
29.62

MG
MG-1
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(CLP.W.) sl o y5ley g sla SIS polia 9 Lol glassSt asyo —Y o)l Jya

MG-3

0.18
14.52

- 0.42

1.03
0.04
0.33

1.03

3.57

4.77
0.19

0.84
0.12

31.2
2.05
28.56
30.60
4.04
2.17
0.62
0.35
0.46
96.45
3.6

28.81

MG-4

72.08
0.21
14.81
0.4
1.21

0.03

0.25
1.04

3.2
5.19
0.18

1.34
0.18

99.49

31.16
2.46
31.11
27.46
4.16
2.25
0.59
0.40
0.43
96.35
3.67
89.73
27.74

BG-1

72.39

0.22
14.61

0.29
0.98
3.23
5.03
0.16
1.09
0.09

32.21
2.46
30.25
27.81
3.99
2.0
0.50
0.43
0.39

3.32
90.27
31.01

AG
AG-1

73.62

15.88
0.20
0.65
0.04

0.23
0.56

4.61
3.27
0.17
1.34

0.18

100.31

31.39
2.65
22.26
39.51
1.80
1.60
0.29
0.12
0.41
97.61
2.42
93.16
49.96

AG-2

74.27
0.05
14.77
0.15
0.55

0.14
0.16
0.83
433
2.24
0.10
0.62

0.22

100.32

30.73
1.77
25.16
36.79
3.54
1.47
0.22
0.10
0.24
97.99
2.03
92.68
49.01

FG
FG-1

67.48
0.45
15.76
0.81
2.25
0.10

1.08
2.13

3.49
4.58
0.10

1.04
0.14

100.31

25.31
3.76
27.26
29.74
3.65
5.67
1.18
0.82
0.24
89.72
10.49
82.31
12.01

Sl Sy K g0 = g = MG

el S Slwdls = FG
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Rock Type

Sample
No.

Oxides %

S10 5

T10 ,

Al_O

2 3
Fe O

2 3
FeO
MnO
MgO
CaO
Na O

2
K20
on s
H20(+)
HZO(-)

Total
CIPW norms

Q
C

Or
Ab
An
Hy
Mt
Il

Ap

Salic tot.

femic tot.
D.1.

C.L

FG
FG-4

68.59
0.39
15.65
0.73
2.07
0.08
1.0
2.19
3.57
4.17
0.25
0.91
0.13

99.73

25.42
1.84

24.97
30.61
9.52
5.26
1.07
0.75
0.6
92.36
7.68
81.0
12.74

dta o g SSS (K 5T Skl g 9 s L2

65.24
0.57
15.39
1.85
4.41
0.11
1.89
3.84
2.41
3.05
0.19
1.26
0.12

100.21

26.61
1.57
18.22
20.61
18.12
10.65
2.71
1.09
0.45
85.13
14.9
65.05
5.89

Zuyg 98 Kwr S 45Ul JSs = VK

64.74
0.48
16.42
1.16
3.95
0.13
1.79
4.28
3.0
2.69
0.18
1.2
0.12

100.14

23.27
1.19

16.09
25:69
20.42
10.32
1.70
0.92
0.43
86.94
13.09

65.05

6.29

64.41
0.47
16.51
1.40
3.86
0.13
1.68
4.25
2.74
2.80
0.16
1.2

0.13

99.74

24.48
1.62

16.81
23.56
20.47
9.74
2.06
0.91
0.39
86.66
13.37
64.85
6.25

\ ll)La.-i JJJ.’_- M‘J‘

64.83
0.48
15.96
1.18
3.96

0.12

1.85
3.78
2.84
2.92

0.14
1.68

0.19

99.93

63.70

0.51
16.85
1.20
3.96
0.13
1.71
4.18
3.03
2.56
0.18
1.14
0.22

99.59

el L — i e "

X-1

63.97
0.51
17.61
1.40
3.69
0.12
1.32
4.77
2.75
2.81
0.20
1.18
0.11

99.99

23.56
1.37

16.83
23.58
22.78
3.40
2.06

0.98
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63.93
6.21

S wlwads = FG



&.:...g_))._n_.:)i|;)3oa= D

Sy gl S (Kawn S 55U 1Sy = VK

39548 5olgS e =D

VA 78
\ oyleld J g 4l

Rock Type VK VK D1
Sample P-2 V-1 V-2 X-3 V-5

-~ No.
Oxides %
SiO2 63.49 59.32 58.16 58.48 55.1
TiO2 0.51 0.62 0.76 0.67 0.96
Al 2O3 16.84 15.59 18.14 19.24 18.65
FezO3 1.71 1.59 1.86 1.36 1.95
FeO 3.78 4.77 5.58 5.40 6.70
MnO 0.13 0.14 0.16 0.11 0.16
MgO 1.88 2.60 2.32 1.76 3.01
CaO 4.01 5.69 6.13 6.11 6.99
Nazo 2.72 2.48 2.71 2.40 2.46
KZO 2.64 2.62 2.76 2.73 2.02
P 2O . 0.20 0.20 0.22 0.29 0.32
H20(+) 1.35 1.34 1.4 0.92 1.7
H 2O(-) 0.16 0.16 0.15 0.11 0.16
Total 99.59 99.12 100.3 99.58 99.84
CIPW norms
Q 24.95 16.66 12.41 15.72 10.29
C 2.70 0.78 0.02 1.88 0.40
Or 15.93 15.86 16.51 16.37 12.14
Ab 23.51 21.50 23.21 20.61 21.17
An 19.12 27.71 29.47 29.03 33.36
Hy 0.82 13.48 13.7 12.46 17.20
Mt 2.53 2.36 2.73 2.0 2.88
Il 0.99 1.21 1.46 1.29 1.85
Ar 0.48 0.49 0.53 0.70 0.77 o L
Salic tot. 36.21 82.51 81.62 83.61 77.36
femic tot. 13.82 17.54 18.42 16.45 22.65
D.I. 64.7 54.02 52.13 52.7 43.6
CIL 6.27 4.39 4.0 4.34 3.19
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