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Sample SZ 10 SZ 44 SZ5-1

Location core Rim core Rim Rim core Rim core inclusion inclusion inclusion core core core core
Sio2 37.08 36.77 37.04 36.91 37.13 36.65 36.60 36.55 36.78 36.48 36.96 36.18 35.54 36.91 36.63
Tio2 351 3.16 3.33 321 3.40 3.37 3.22 3.29 3.39 3.04 341 2.49 2.94 2.79 291
Al203 14.47 15.15 14.81 15.19 14.61 14.20 14.45 14.16 13.80 14.06 14.22 16.37 16.42 15.93 15.98
Cr203 0.03 0.02 0.02 0.07 0.04 0.04 0.04 0.05 0.07 0.07 0.07 0.01 0.09 0.07 0.06
FeO 18.33 17.77 18.39 17.24 18.44 18.63 18.40 18.74 18.81 19.25 18.23 17.85 17.12 18.18 17.85
MnO 0.40 0.41 0.49 0.41 041 0.48 0.45 041 0.36 0.45 0.37 0.36 0.37 0.44 0.39
MgO 11.69 10.90 11.37 11.68 11.67 11.81 11.71 11.75 11.77 11.18 12.20 11.45 10.61 11.76 11.38
CaO 0.00 0.07 0.02 0.06 0.04 0.09 0.02 0.21 0.03 0.04 0.06 0.05 0.04 0.04 0.01
Na20 0.08 0.04 0.06 0.09 0.12 0.13 0.09 0.12 0.05 0.11 0.07 0.10 0.04 0.10 0.11
K20 9.52 9.68 9.57 9.79 9.62 9.41 9.86 9.45 9.73 9.58 9.81 9.87 9.89 9.61 9.67
H20 1.88 1.86 1.88 1.88 1.89 1.87 1.87 1.86 1.86 1.85 1.88 1.87 1.84 1.90 1.88
Total 96.99 95.85 96.97 96.53 97.37 96.67 96.72 96.57 96.65 96.11 97.29 96.59 94.90 97.73 96.87
Si 5.17 5.19 5.17 5.16 5.17 5.15 5.14 5.14 5.18 5.17 5.16 5.06 5.06 5.10 5.10
Al 2.38 2.52 2.43 2.50 2.39 2.35 2.39 2.35 2.29 2.35 2.34 2.70 2.75 2.59 2.62
Ti 0.37 0.34 0.35 0.34 0.36 0.36 0.34 0.35 0.36 0.33 0.36 0.26 0.32 0.29 0.31
Fe2 2.14 2.10 2.15 2.01 2.15 2.19 2.16 221 221 2.28 2.13 2.09 2.04 2.10 2.08
Cr 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01
Mn 0.05 0.05 0.06 0.05 0.05 0.06 0.05 0.05 0.04 0.05 0.04 0.04 0.05 0.05 0.05
Mg 243 2.29 2.37 243 242 247 2.45 2.46 2.47 2.36 2.54 2.39 2.25 242 2.36
Ca 0.00 0.01 0.00 0.01 0.01 0.01 0.00 0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00
Na 0.02 0.01 0.02 0.02 0.03 0.04 0.03 0.03 0.01 0.03 0.02 0.03 0.01 0.03 0.03
K 1.69 1.74 1.70 1.75 1.71 1.69 1.77 1.70 1.75 1.73 1.75 1.76 1.80 1.69 1.72
OH 1.75 1.75 1.75 1.75 1.76 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75
Fe/(Mg+Fe) 0.47 0.48 0.48 0.45 0.47 0.47 0.47 0.47 0.47 0.49 0.46 0.47 0.48 0.46 0.47
TC 856.91 852.36 853.81 856.83 855.76 855.76 854.22 854.99 856.05 850.06 857.37 846.65 850.42 850.83 850.84
P(kbar) 0.67 1.09 0.85 1.05 0.72 0.58 0.71 0.58 0.40 0.58 0.55 1.64 1.81 1.33 1.41
Depth 2.01 3.28 2.54 3.14 2.17 1.75 2.14 1.74 1.21 1.75 1.64 4.93 5.43 3.98 4.23
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Plagioclase, C; Core, R; Rim, Bt C& R; Between Core and Rim.

Sample SZ-10 (Granodiorite)

Location PIC Pl Near C PIBtC&R Pl NearR PIR PIC PINear C PIBtC&R Pl NearR PIR PIC large K-F
SiO: 60.96 58.65 62.30 57.68 62.43 55.42 61.30 56.80 61.73 62.93 54.15 64.59
TiO: 0.01 0.02 0.00 0.02 0.00 0.01 0.00 0.02 0.01 0.01 0.01

Al>Os 24.80 25.68 23.93 26.55 23.27 28.16 24.50 27.10 24.17 22.99 28.65 18.67
FeO 0.01 0.04 0.01 0.02 0.00 0.05 0.01 0.07 0.02 0.04 0.00 0.01
MnO 0.01 0.01 0.03 0.02 0.04 0.01 0.01 0.02 0.03 0.00 0.04 0.03
CaO 6.28 7.98 5.42 8.54 5.01 10.46 6.21 9.43 5.80 4.64 11.40 0.06
Na.0 8.26 7.23 8.67 6.78 9.06 5.92 8.41 6.44 8.54 9.14 5.28 0.99
K20 0.25 0.15 0.32 0.22 0.24 0.19 0.24 0.22 0.28 0.33 0.11 15.60
Total 100.59 99.77 100.70 99.83 100.05 100.20 100.67 100.09 100.58 100.07 99.65 99.96
Si 10.80 10.52 10.99 10.36 11.08 9.98 10.85 10.21 10.92 11.15 9.82 11.94
Al 5.17 5.43 4.97 5.61 4.86 5.97 5.10 5.73 5.03 4.80 6.12 4.07
Fe?* 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.01 0.00 0.00
Ca 1.19 1.53 1.03 1.64 0.95 2.02 1.18 1.82 1.10 0.88 2.22 0.01
Na 2.84 2.52 2.97 2.36 3.12 2.07 2.88 2.24 2.93 3.14 1.86 0.36
K 0.06 0.04 0.07 0.05 0.06 0.04 0.06 0.05 0.06 0.07 0.03 3.68
Ab 69.50 61.60 73.00 58.20 75.60 50.10 70.10 54.60 71.60 76.70 45.30 8.80
An 29.10 37.50 25.20 40.50 23.10 48.90 28.60 44.20 26.80 21.50 54.10 0.30
Or 1.40 0.90 1.80 1.30 1.30 1.00 1.30 1.20 1.60 1.80 0.60 91.50
T(°G 566 574 561 577 557 579 564 578 563 555 580
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Sample SZ-10(Granodiorite) SZ-44(Granodiorite)

Location same K-F same K-F Minor K-F PIC PI Near C PIBtC&R PI Near R PIR PIR C
SiO2 64.57 65.03 65.54 57.35 57.67 55.91 58.66 63.02 61.83 64.19
TiO2 0.01 0.00 0.01 0.01 0.01 0.00 0.00
Al:O3 18.42 18.70 18.39 26.70 25.84 27.57 25.77 23.28 24.09 18.45
FeO 0.02 0.03 0.01 0.04 0.05 0.05 0.02 0.02 0.06 0.03
MnO 0.01 0.02 0.03 0.00 0.02 0.01 0.02 0.00 0.01 0.01
CaO 0.02 0.01 0.05 9.08 8.41 9.88 8.16 4.70 5.59 0.05
Na:0 0.65 1.09 0.50 6.77 6.99 6.26 7.45 9.20 8.55 141
K20 16.04 15.50 16.62 0.27 0.34 0.24 0.32 0.15 0.25 14.55
Total 99.73 100.37 101.14 100.23 99.33 99.92 100.40 100.38 100.38 98.69
Si 11.96 11.95 12.01 10.29 10.42 10.08 10.48 11.13 10.95 11.97
Al 4.02 4.05 3.97 5.64 5.50 5.86 5.42 4.84 5.02 4.05
Fe?* 0.00 0.01 0.00 0.01 0.01 0.01 0.00 0.00 0.01 0.01
Ca 0.00 0.00 0.01 1.75 1.63 191 1.56 0.89 1.06 0.01
Na 0.23 0.39 0.18 2.36 2.45 2.19 2.58 3.15 2.94 0.51
K 3.79 3.63 3.89 0.06 0.08 0.06 0.07 0.04 0.06 3.46
Ab 5.80 9.60 4.40 56.60 59.00 52.70 61.20 77.30 72.50 12.80
An 0.10 0.00 0.20 41.90 39.20 46.00 37.10 21.80 26.20 0.30
Or 94.30 90.40 95.90 1.50 1.90 1.30 1.70 0.90 1.40 87.00
T(°g 657 654 660 651 633 641
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Sample SZ-44(Granodiorite)

Location PIC Pl Near R PIR PIC PIC PIC PIC PIC PIC PIC
SiO2 59.13 56.59 62.05 57.80 57.00 55.45 58.61 63.86 64.36 64.77
TiO2 0.02 0.01 0.00 0.02 0.01 0.01 0.01

Al:O3 25.16 27.22 23.52 26.35 27.08 27.91 25.78 18.60 18.65 18.63
FeO 0.02 0.04 0.04 0.04 0.05 0.05 0.08 0.02 0.04 0.01
MnO 0.02 0.02 0.03 0.01 0.02 0.00 0.01 0.03 0.02 0.02
CaO 7.38 9.68 5.25 8.98 9.28 10.76 7.98 0.01 0.05 0.03
Na:0 7.73 6.45 8.89 6.82 6.72 6.00 7.38 1.28 1.74 1.55
K20 0.20 0.13 0.27 0.19 0.16 0.15 0.27 14.84 14.24 1451
Total 99.65 100.13 100.06 100.21 100.32 100.33 100.12 98.65 99.10 99.53
Si 10.61 10.17 11.02 10.36 10.22 9.98 10.49 11.90 1191 11.94
Al 5.32 5.76 4.92 5.56 5.72 5.92 5.44 4.08 4.07 4.04
Fe?* 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00
Ca 1.42 1.86 1.00 1.73 1.78 2.08 1.53 0.00 0.01 0.01
Na 2.69 2.25 3.06 2.37 2.34 2.10 2.56 0.46 0.62 0.55
K 0.05 0.03 0.06 0.04 0.04 0.03 0.06 3.53 3.36 341
Ab 64.80 54.30 74.30 57.30 56.20 49.80 61.70 11.60 15.60 14.00
An 34.20 45.00 24.20 41.70 42.90 49.40 36.80 0.10 0.30 0.20
Or 1.10 0.70 1.50 1.00 0.90 0.80 1.50 88.30 84.10 85.90
T(°C) 650 661 635 658 658 661 653
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Sample SZ-44(Granodiorite) SZ-5-1(Biotite Granite)

Location PIC PIC PIC PIC PIR PIC PIC PIC PIC PIC PIC
SiO2 64.02 64.12 56.89 56.49 60.47 57.04 54.83 65.01 63.71 64.49 64.12
TiO2 0.01 0.01 0.02 0.00 0.00 0.02 0.01 0.01 0.00 0.01
Al:O3 18.51 18.54 26.81 26.83 25.17 26.68 27.74 18.62 18.60 18.75 18.22
FeO 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.03 0.03 0.03 0.03
MnO 0.02 0.01 0.02 0.01 0.02 0.02 0.01 0.03 0.04 0.02 0.01
CaO 0.01 0.01 9.36 9.22 6.85 9.25 10.47 0.04 0.01 0.08 0.09
Na:0 1.15 2.40 6.66 6.50 7.99 6.67 5.88 0.72 0.51 121 0.68
K20 15.12 13.47 0.26 0.28 0.14 0.31 0.26 16.01 16.28 15.35 16.11
Total 98.86 98.57 100.04 99.38 100.67 99.98 99.21 100.48 99.18 99.93 99.26
Si 11.92 11.93 10.24 10.22 10.71 10.27 9.98 11.97 11.91 11.92 11.96
Al 4.06 4.06 5.68 5.72 5.25 5.65 5.95 4.04 4.09 4.08 4.00
Fe?* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Ca 0.00 0.00 181 1.79 1.30 1.78 2.04 0.01 0.00 0.02 0.02
Na 0.42 0.87 2.32 2.28 2.74 2.33 2.08 0.26 0.19 0.43 0.25
K 3.59 3.20 0.06 0.06 0.03 0.07 0.06 3.76 3.88 3.62 3.83
Ab 10.40 21.30 55.50 55.20 67.30 55.60 49.70 6.50 4.60 10.70 6.00
An 0.00 0.00 43.10 43.30 31.90 42.70 48.90 0.20 0.00 0.40 0.40
Or 89.60 78.70 1.40 1.50 0.80 1.70 1.40 93.70 95.40 88.90 93.60
T°C 743 745 733 743 747
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Sample SZ-3 (Dyke)

Location PIC bt C& R PIR PIC PIR PIC btC&R PIR PIC PIR

SiO: 51.97 58.99 64.33 51.43 63.48 54.27 50.61 61.68 51.07 58.62
TiO: 0.08 0.03 0.00 0.07 0.02 0.03 0.07 0.01 0.08 0.04

Al203 29.97 25.37 21.68 29.83 2211 28.62 29.84 23.59 29.91 25.94
FeO 0.53 0.33 0.22 0.61 0.23 0.20 0.53 0.31 0.51 031

MnO 0.00 0.01 0.01 0.03 0.01 0.00 0.01 0.02 0.03 0.03

Cao 13.66 7.73 3.35 13.32 3.75 11.25 14.00 5.33 14.35 7.69

Na.0 3.94 7.29 9.36 4.09 9.13 5.52 3.85 8.56 3.75 7.16

K20 0.20 0.54 1.03 0.22 111 0.22 0.20 0.69 0.19 0.54

Total 100.36 100.27 99.97 99.59 99.83 100.11 99.09 100.18 99.90 100.32
Si 9.44 10.56 11.41 943 11.30 9.82 9.34 10.98 9.35 10.48
Al 6.41 5.35 4.53 6.44 4.63 6.10 6.49 4,94 6.45 5.46

Fe?* 0.08 0.05 0.03 0.09 0.04 0.03 0.08 0.05 0.08 0.05

Ca 2.66 1.48 0.64 2.62 0.72 2.18 2.77 1.02 2.82 1.47

Na 1.39 2.53 3.22 1.45 3.15 1.94 1.38 2.95 1.33 2.48

K 0.05 0.12 0.23 0.05 0.25 0.05 0.05 0.16 0.04 0.12

Ab 33.90 61.20 78.70 35.30 76.50 46.50 32.80 71.60 31.80 60.90
An 65.00 35.90 15.60 63.50 17.40 52.30 66.00 24.60 67.20 36.10
Or 1.10 3.00 5.70 1.20 6.10 1.20 1.10 3.80 1.00 3.00
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sample SZ-3 (Dyke) SZ-27 (Amphibolite schist)
Location PIC PIC PIC PIC PIC
SiO2 50.88 55.98 55.72 57.13 55.66
TiO2 0.09 0.00 0.01 0.01 0.00
AlO3 30.01 26.97 27.84 26.86 28.10
FeO 0.55 0.01 0.07 0.03 0.07
MnO 0.03 0.01 0.02 0.01 0.01
CaO 13.70 9.79 10.27 9.14 10.25
Naz0 3.79 6.39 6.19 6.82 6.00
K20 0.19 0.09 0.12 0.13 0.13
Total 99.24 99.24 100.21 100.10 100.22
Si 9.36 10.15 10.03 10.26 10.01
Al 6.50 5.76 5.90 5.68 5.95
Fe* 0.08 0.00 0.01 0.00 0.01
Ca 2.70 1.90 1.98 1.76 1.98
Na 1.35 2.25 2.16 2.38 2.09
K 0.05 0.02 0.03 0.03 0.03
Ab 33.00 53.90 51.80 57.10 51.10
An 65.90 45.60 47.50 42.20 48.20
Or 1.10 0.50 0.70 0.70 0.70

oy
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N core; Near core.

Sample SZ-27 (Amphibolite schist) SZ-3 (Dyke)

Location large core Largecore  Rim Medium core core Core Ncore NRim Rim Small C Core Small core
SiO2 50.77 49.84 52.29 51.97 53.47 41.00 4085 40.73 39.86 39.77 39.18 39.06
TiO2 0.70 0.81 0.58 0.61 0.38 3.60 3.53 3.36 4.78 5.27 5.75 5.78
Al203 6.13 6.47 4.70 4.88 3.83 1321 1328 1337 1233 12.76 12.45 12.85
FeO 10.65 11.07 10.82 11.25 1041 9.29 9.75 10.27 1171 11.50 10.91 11.32
Cr203 0.04 0.01 0.08 0.00 0.04 0.01 0.01 0.03 0.05 0.01 0.00 0.00
MnO 0.27 0.25 0.24 0.25 0.24 0.11 0.17 0.16 0.22 0.17 0.13 0.13
MgO 16.01 15.60 16.63 16.33 17.09 15.08 14.67 1453 13.02 12.82 13.15 12.93
CaO 11.85 12.09 12.15 12.10 12.06 11.18 11.47 11.09 11.62 11.86 11.81 12.03
Na20 0.64 0.70 0.43 0.56 0.41 2.67 2.62 2.56 2.66 2.62 2.69 2.65
K20 0.19 0.21 0.14 0.14 0.09 0.93 0.89 0.95 0.76 0.80 0.70 0.84
Total 97.24 97.06 98.05 98.09 98.02 97.08 9725 97.04 97.01 97.58 96.77 97.60
Si 7.26 7.17 7.40 7.38 7.55 6.00 5.99 5.98 5.96 5.92 5.88 5.83
Al 1.03 1.10 0.78 0.82 0.64 2.28 2.29 231 2.17 2.24 2.20 2.26
Fed* 0.29 0.30 0.31 0.30 0.26 0.34 0.29 0.39 0.15 0.06 0.06 0.04
Fe? 0.98 1.03 0.97 1.04 0.97 0.80 0.91 0.87 1.32 1.37 131 1.38
Ti 0.08 0.09 0.06 0.07 0.04 0.40 0.39 0.37 0.54 0.59 0.65 0.65
Cr 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Mg 341 3.35 351 3.46 3.60 3.29 3.21 3.18 2.90 2.85 2.94 2.88
Mn 0.03 0.03 0.03 0.03 0.03 0.01 0.02 0.02 0.03 0.02 0.02 0.02
BCa 181 1.86 1.84 1.84 1.83 1.75 1.80 1.74 1.86 1.89 1.90 1.92
K 0.03 0.04 0.03 0.03 0.02 0.17 0.17 0.18 0.15 0.15 0.13 0.16
Na 0.18 0.19 0.12 0.16 0.11 0.76 0.74 0.73 0.77 0.76 0.78 0.77

oY



T(B&H) 4.6 5.6 11 1.6 0.0

T(H&B) 844 846 848 831 839 834 842
T(Féménias) 873 879 894 797 774 755 754
P(Anderson) 2.6 24 1.8 4.7 5.7 6.0 6.2
P(Ridolfi) 51 5.2 5.3 4.4 4.8 4.5 4.9
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Sample SZ-3 (Dyke)

Location Small core Core Ncore Rim Small core Core  Rim
SiO2 39.06 39.39 3948 39.89 39.24 39.64 38.82
TiO: 5.78 4.84 481 5.29 6.04 3.93 5.75
Al203 12.85 15.07 1517 1247 12.96 1436 12.81
FeO 11.32 10.62 10.69 11.63 11.38 12.75 11.19
Cr203 0.00 0.05 0.02 0.01 0.03 -0.04 -0.02
MnO 0.13 0.11 0.14 0.15 0.10 0.17 0.13
MgO 12.93 1292 1324 13.37 12.95 12.61 12.94
CaO 12.03 1055 10.76 11.81 11.63 1146 11.82
Na20 2.65 2.83 2.85 2.67 2.62 2.57 2.55
K20 0.84 088 091 077 0.77 0.98 0.80
Total 97.60 97.28 98.08 98.05 97.72 9844 96.78
Si 5.83 5.82 5.78 5.90 5.83 5.83 5.82
Al 2.26 262 262 217 2.27 249 226
Fe3* 0.04 029 031 0.15 0.11 0.30 0.09
Fe? 1.38 1.02 1.00 129 1.30 1.26 1.32
Ti 0.65 054 053 059 0.68 043 0.65
Cr 0.00 0.01 0.00 0.00 0.00 -0.01  0.00
Mg 2.88 285 289 295 2.87 276  2.89
Mn 0.02 0.01 0.02 0.02 0.01 0.02 0.02
BCa 1.92 1.67 1.69 1.87 1.85 1.81 1.90
K 0.16 017 017 015 0.15 0.18 0.15
Na 0.77 0.81 0.81 0.77 0.75 0.73 0.74
T(B&H)

T(H&B) 842 886 885 831 843 869 842

T(Féménias) 754 794 796 773 744 848 755

P(Anderson) 6.2 6.6 6.6 54 6.5 4.3 6.2

P(Ridolfi) 4.9 8.3 8.3 4.4 5.0 6.8 5.0
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Prefix Mieaning (apfu) Not applicable to

Chloro C>0H,F Oxo-amphiboles

Chromio CCr > CAl, “Fet, SMin?t Amphiboles which do not contain trivalent cations in their root formulae*

Ferrit CFe?t > CAl, °Cr, SMvin3t Amphiboles which do not contain trivalent cations in their root formulae*, plusriebeckite, arfvedsonite, hastingsite

Ferro CFe?t > Mg, “Mn? Any amphibole whose ferro-end-member has a trivial name: tremolite, cummingtonite, grunerite,
hastingsite, riebeckite, arfvedsonite, rootname 16

Fluoro F>0H, d Oxo-amphiboles

Magnesio Mg > “Fe?t, “Mn?t All amphiboles exceptriebedite, arfvedsonite, hastingsite, hornblende

Mangano “Mn** > Mg, Fe?

Mangani Cvinet > Al “Cr, “Fet Amphiboles that do not contain trivalent cations in their root formulae*

Oxo WO->0H+F+d Oxo-amphiboles where Ti = 1 apfu in the root formulas, plus ungarettiite

Potassic “K >*Na, “Ca, *0O Amphiboles that do not contain A-site cations in their root formulae$

Zinco “Zn>“Mg, “Fe?t

*Tremolite, actinolite, edenite, richterite, anthophyllite, rootnames 1 and 3, cummingtonite, grunerite,

1 Where itis known that Fe* is involved in dehydrogenation via the oxo-component (Y0%), the prefix ferri- is assigned on the basis of [FFe® — #121Fe#] jf #M13Eedt jg
known. If the oxo-componentis not known, ferri-is assigned on the basis of “Fe?*,

$ Obertiite, dellaventuraite, kaersutite.

§Tremolite, actinalite, magnesio-hornblende, tschermakite, winchite, barroisite, glaucophane, riebeckite, dino-holmquistite, cummingtonite, grunerite, roothame
3, anthophyllite, gedrite, holmquistite,
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Abstract

The 43 Ma Gapdan pluton located at NW of Zahedan is a part of Sistan Suture zone, Eastern Iran.
The pluton is lithologically heterogeneous, and consists of granodiorite at center and biotite
granite at margin, which were cut by several microdiorite dykes. The pluton consists of
plagioclase, quartz, K-feldspar, biotite, Fe-Ti oxide, zircon, apatite and alanite. The Gapdan rocks
are mainly granular in texture, although they also show poikilitic, perthite and myrmekitic
textures. Its country rocks are low to medium grade metamorphic rocks dominantly include biotite
schist with subordinate amphibolite. Moreover, the Gapdan pluton hosts lots of enclaves from
igneous and sedimentary origins that concentrate mostly in pluton margin. They are often
surmicaceous and have an enrich layer of biotite in their margins. The enclaves are fine grain and
consist of plagioclase + quartz+ biotite + epidote. Biotite is the only ferromagnesian mineral in
the Gapdan granitoids, crystallized in ~ 850°C and suggests the granitoids are calc-alkaline and
I-type, formed in an arc-related tectonic setting. Based on Al in biotite, the Gapdan biotite
granites crystallized in 4-5.4 Km depth and granodiorites in 1.7- 3.3 km, supported by calculated
depth for the Gapdan country rocks based on Al-in-hornblende barometer. Plagioclase in the
Gapdan biotite granites are mainly andesine, and in granodiorites are from oligoclase to
labradorite. Two-feldspar thermometry indicates the temperatures of and ~734- 747°C for
crystallization of biotite granites and 555-661°C for granodiorites. The obtained temperatures for
granodiorites are lower than granite solidus and might be related to feldspar reequilibrium in sub-
solidus field. Based on the field and petrography observations and mineral chemistry, it seems
that the basaltic magma produced by partial melting of the metasomatised mantle peridotites,
intruded in the continental crust and provided a sufficient heat for partial melting of the crustal
materials. Mixing of the differentiated basaltic and granitic melts produced hybrid magmas). The
hybrid magma(s) contaminated a lot with crustal sediments during ascending and especially at
the emplacement stage, support by lots of metasedimentary enclaves of schist and surmicaceous
presented in the pluton. The analyzed amphiboles belong to calcic amphibole, in which they are
mostly kaersutite and magnesio-hestingsite in dykes and magnesio-hornblende in amphibolites.
Al in amphibole thermo-barometers suggest the initial crystallization temperature and pressure
are 894 °C at a depth of 23.3km for magnesio-hastingsite in dykes which followed by kaersutite
crystallization during the decreasing temperature up to 744 °C at 12.3 km depth.

Keywords: Mineral chemistry, Biotite, Amphibole, Thermo-barometry, Gapdan, Sistan suture
zone
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