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Sample No.| ZR1 | ZR2 | ZR3 | ZR36|ZR37

ZR38|ZR42|ZR43|ZR44|ZRB1|ZRB2|ZRB3

Si02 50.81]51.54148.48]50.59] 52.49

54.08]48.15]51.47]| 51.14[ 52.72 | 51.20| 54.43

TiO2 0.0510.05 [ 0.04 ] 0.04 | 0.07

0.07 { 0.03 ] 0.04 ] 0.03 [ 0.06 | 0.07 | 0.06

Al203 [31.23[30.87[32.87[30.79(29.35

28.78[33.04]30.01{30.40] 29.72 [ 31.78 ] 28.69

Cr203 0.00 | 0.00 [ 0.00 | 0.00 | 0.00

0.00 { 0.00 | 0.00 ] 0.01 [ 0.00 | 0.00 | 0.00

FeO 0.36 |1 0.35[0.35] 0.46 | 0.40

0.00 { 0.42 ] 0.50] 0.29 | 0.46 | 0.00 | 0.32

MgO 0.01 | 0.00 [ 0.00 | 0.00 | 0.00

0.02 { 0.00 | 0.01 ] 0.01 [ 0.02 | 0.01 | 0.00

Ca0 14.29113.80]16.35[14.75] 13.23

11.95116.44]14.00|14.43] 12.66 | 13.15| 10.99

Na20 3371389 [247] 346 4.19

5.05(247]375]333 [ 430 ] 435 ] 5.51

K20 0.1910.18 [ 0.07 ] 0.15] 0.26

0.51]0.09]0.27]0.24 [ 0.30 | 0.16 | 0.21

Total 100.4{100.91100.8]100.4| 100.1

100.6] 100.7] 100.2{ 100.0) 100.4 { 100.9 | 100.3

Si 2311233 (220] 230|238 |243]219(234] 234 239 ] 230 | 245
Ti 0.00 | 0.00 { 0.00 | 0.00 | 0.00 [ 0.00 ] 0.00 { 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Al 1.67 [ 1641176 | 1.65[ 1.57 ) 1.52 | 1.77 ] 1.61 | 1.64 [ 1.59 | 1.68 | 1.52
Cr 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 ] 0.00 { 0.00 | 0.00 | 0.00 | 0.00 | 0.00

Fe?* [ 0.01]0.01]0.01]0.02]0.02

0.00 { 0.02 | 0.02 ] 0.01 [ 0.02 | 0.00 | 0.01

Mg 0.00 | 0.00 [ 0.00 | 0.00 | 0.00

0.00 { 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00

Ca 0.70 | 0.67 [ 0.80 | 0.72 | 0.64

0.58 [ 0.80 ] 0.68 ] 0.71 | 0.61 [ 0.63 | 0.53

Na 0.30]0.34[0.22] 0.30 | 0.37

04410221 0.33] 029 0.38 | 0.38 | 0.48

K 0.01 ] 0.01 [ 0.00 | 0.01 | 0.02

0.03 { 0.01 | 0.02 ] 0.01 [ 0.02 ] 0.01 | 0.01

Xan [69.32[65.55]|78.22]69.61 62.64

55.08] 78.22] 66.33] 69.57] 60.87| 61.99 [ 51.81

XAb 29.58133.44]121.38[29.55] 35.90

42.12|21.27]132.15[{29.05]| 37.41 [ 37.11 [ 47.01

X or 1.10 | 1.02 | 0.40 | 0.84 | 1.47

2.80f 051 ] 1.52 ] 138 1.72 | 0.90 | 1.18
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Sample No.| ZR33 | ZR34 | ZR35 |ZR39[ZR40| ZR41 | ZRB4 | ZRBS | ZRB6

Si02 65.11 | 64.57 [ 64.80 | 62.93[63.23] 63.73 | 65.11 | 66.04 | 65.48

TiO2 0.04 [ 0.06 [ 0.06 | 0.08 ) 0.09] 0.11 | 0.03 | 0.03 | 0.05

AI203 19.84 1 19.77 | 19.84 | 19.60] 19.90| 20.45 | 19.02 | 19.10 [ 19.18

Cr203 0.01 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

FeO 0.16 | 0.14 | 0.13 [ 0.14] 0.00 [ 0.21 | 0.10 | 0.10 | 0.15

MgO 0.00 | 0.00 | 0.00 { 0.00 ) 0.00 [ 0.00 | 0.01 | 0.00 [ 0.01

CaO 0.66 [ 0.54 | 0.64 | 0.65[ 064 ] 094 | 040 | 0.41 | 0.52

Na20 394 [ 322 [ 343 [ 288 ]2.80] 295 | 323 | 2.97 | 3.06

K20 11.25 1 11.99 [ 11.75 | 12.14]12.42] 11.98 | 12.98 | 12.23 | 12.41

Total 101.01]100.31{100.65]98.42199.08]100.37]100.88 [100.88 | 100.86

Si 292 1 293 | 293 [ 291 [291] 289 | 294 | 299 | 2.96
Ti 0.00 [ 0.00 | 0.00 ] 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Al 1.05 | 1.06 | 1.06 | 1.07 | 1.08 | 1.09 | 1.01 1.02 | 1.02
Cr 0.00 [ 0.00 | 0.00 ] 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00

Fe?t 0.01 [ 0.01 | 0.00 ] 0.01 [ 0.00 | 0.01 | 0.00 | 0.00 | 0.01

Mg 0.00 [ 0.00 | 0.00 ] 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00

Ca 0.03 [ 0.03 | 0.03 ] 0.03 |0.03] 005 | 0.02 | 0.02 | 0.03
Na 034 [ 028 | 0.30 ] 0.26 [ 0.25 ] 0.26 | 0.28 | 0.26 | 0.27
K 064 [ 069 | 0.68 | 072 [ 0.73 ] 0.69 | 0.75 | 0.71 | 0.72

Xan 3.12 | 2.62 | 3.07 | 320 [ 3.12 | 458 | 1.84 | 2.02 | 2.50

Xab 33.66 | 28.23 | 29.79 [25.65]24.72] 25.99 | 26.94 | 26.41 [ 26.58

Xor 63.23 1 69.16 | 67.14 [71.15]72.15] 69.44 | 71.22 | 71.57 | 70.93
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Rock Type |ZRI8|ZR19|ZR20|ZR21|ZR22|ZR23|ZR24|ZR25|7ZR26(ZRB23|ZRB24|ZRB25
Si02 35.42135.29]135.10(35.52|35.21|34.97|35.11]34.89[35.12| 35.55 | 35.23 | 35.18
TiO2 5721516 591|416 3.86| 3.26 | 520 | 520 ] 5.13 [ 4.01 1.86 5.26
A1203 14.101 14.19{14.37]14.29] 14.52( 14.88] 14.32]| 14.31[ 15.17] 14.38 | 16.11 | 14.02
FeO 18.29]119.37[18.14]20.11] 20.45{20.17]20.37] 20.74{ 20.21] 18.30 | 18.13 | 19.71
MnO 0.26 | 0.23 ] 0.26 [ 0.30 | 0.32 ] 0.30 | 0.30 { 0.33] 0.29 | 0.27 0.26 0.32
MgO 12.45]112.06] 12.04{ 12.06] 11.85] 11.63[10.45]10.75] 10.76( 13.21 | 14.22 | 11.68
CaO 0.01 ] 0.01 | 0.05] 0.01 { 0.01 ] 0.03 ] 0.00 | 0.01] 0.00 [ 0.01 0.00 0.01
Na20 04410491 046 043 [ 045] 0.42] 0.59 | 0.59] 0.66 [ 0.68 0.28 0.55
K20 10.37{10.23] 10.25]10.21{10.45] 10.17{ 10.18) 10.25] 10.35| 10.39 | 10.47 | 10.09
Total 97.07]97.04] 96.58( 97.09]| 97.12] 95.83[ 96.53] 97.07[ 97.71| 96.80 | 96.56 | 96.82

No.of 02 [22.00f22.00]22.0022.00] 22.00| 22.00] 22.00] 22.00{ 22.00{ 22.00 | 22.00 [ 22.00

Si 536] 536 | 533 | 541 | 538 540 ] 5.64 [ 559 | 5.56 | 5.64 5.58 5.61
ALTOMY 551 254|257 256 ] 261 ] 271 | 271 ] 270 | 2.83 | 2.69 3.01 2.64
ALV 251 | 2.54 (257 256 | 238 [ 236] 236 2.58 ( 2.68 | 2.57 2.66 2.52
AlLVT 0.00 | 0.00  0.00 ] 0.00 | 0.35] 0.47] 0.34] 0.00 { 0.03 ] 0.00 0.21 0.00

Ti 0.65] 0.59( 0.67 ] 048 | 0.44 | 0.38 ] 0.63 | 0.63 [ 0.61 | 0.48 0.22 0.63
Fe 231] 246 230 ] 256 | 2.61 | 2.60 | 2.73 | 2.78 | 2.68 [ 2.43 2.40 2.63
Mn 0.03 ] 0.03 ] 0.03 ] 0.04 | 0.04] 0.04] 0.04 [ 0.04] 0.04 | 0.04 0.03 0.04
Mg 28112731273 274[2.70] 2.68] 2.50 [ 2.57 | 2.54 | 3.12 3.36 2.78
Ca 0.00 ] 0.00 | 0.01 | 0.00 | 0.00 | 0.00 ] 0.00  0.00 ] 0.00 | 0.00 0.00 0.00
Na 0.13 0.14) 0.14] 0.13 | 0.13] 0.13 [ 0.18 ] 0.18 { 0.20 | 0.21 0.09 0.17

K 2.00 1.98) 1.99] 1.98 | 2.04 ]| 2.00 [ 2.08 | 2.09 | 2.09| 2.10 2.11 2.05

Mg/(MgtFe2)| 0.55] 0.53] 0.54 | 0.52] 0.51 | 0.51] 048] 0.48 | 0.49] 0.56 0.58 0.51

(el ok dlons 030 ol s 65l I 3) (W) (s sl SIS 55 S0 (313 505 56T e =F b

Rock Type|ZR15|ZR16|ZR17|ZRB18|ZRB19|ZRB20 (PR32 [PR33|PR34| PR35
Si02  [35.45(36.47|36.44| 36.98 | 36.68 | 34.55 [35.93|36.00(35.91]36.05
Tio2 | 002|002 001| 003 | 000 | 005 |0.03]0.03|0.03] 005
ARO3 | 0.03] 003|001 | 005 [ 003 | 0.04 |0.01|003] 000|003
FeO  [39.0931.15|31.26| 2727 | 28.62 | 41.88 |34.46[34.32|34.39(35.06
MnO | 173 1.03| 1.02| 077 | 089 | 194 | 083|080 075 0.77
MeO |24.13[31.64|31.57| 34.67 | 33.77 | 21.46 [29.31]28.87(28.93]29.19
ca0 | 030]035[038) 035 | 037 | 023 [o11]013]0.11]007
Na20 | 0.11]0.07]0.13| 059 | 006 | 021 |0.07|0.18]0.04 | 0.07
K20 | 0.02]001]004| 001 | 001 [ 006 |0.00]|0.02]001|0.01
Total | 100.9(100.8[100.9 100.7 | 100.4 | 100.4 |100.8]100.4{100.2]101.3
Si 100|099 099 | 099 | 098 | 1.00 | 0.99 | 0.99 [ 0.99 | 0.99
Ti 0.00 | 0.00] 0.00| 0.00 | 0.00 [ 0.00 |0.00]0.00]0.00|0.00
Al | 000]000]000| 000 | 000 | 000 |0.00[0.00]0.00[0.00
Fe3* [000]003]003] 003 [ 004 [ 0.00 [0.03]001]001]002
Fe2* 093] 068] 068] 058 [ 060 | 1.01 [0.76]0.78] 0.78 ] 0.78
Mn | 0.04]002]002] 002 | 002 [ 005 [002]002]002]002
Mg | 1.02]127]|127| 138 | 135 | 093 | 120 1.19] 1.19 | 1.19
Ca |[001|o001{001] 001 | 001 [ 001 [0.00]0.00]0.00][0.00
Te 208 1.17] 1.16 | 086 | 1.00 | 2.38 | 0.96 | 093 | 0.87 | 0.89
Fo [51.06]63.34]63.19 6844 | 66.74 | 46.43 |59.58|59.32(59.37]59.15
Fa  |46.40]34.98]35.10| 3020 | 31.73 | 50.83 |39.30{39.56]39.59{39.86
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ke 55 Ca (SS& Sls 505 )3 148 8 15 Aoy 3 035des ;> Wo-En-Fs
b5 o&anls (Letterrier et al., 1982) Ti s ;3 Ca Llsgas 5 Ti+ Cr
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Rock Type| ZR27 |ZR28| ZR29 | ZR30 | ZR31 | ZR32 |ZRB10|ZRBI11|ZRB12|ZRB13|ZRB14|ZRB15|ZRB16|ZRB17
Si02 50.17 1 50.16] 51.46 | 49.45 | 50.08 | 50.79 | 48.22 | 49.01 | 47.91 [ 47.40 [ 47.69 | 49.29 | 48.58 | 48.14
TiO2 097 [ 1.02| 034 | 1.04 [ 1.01 [ 1.02 [ 1.25 1.16 1.27 1.31 1.32 1.14 1.10 1.47
Al203 399 | 442 | 238 | 455 | 438 ] 3.71 | 5.13 5.75 | 547 | 557 [ 645 | 479 | 421 5.40
FeO 792 | 571 9.08 | 848 | 821 | 837 | 84l 9.53 830 | 8.23 887 | 835 [ 812 [ 8.60
MnO 021 ]1022( 041 [ 022 ] 023 ] 031 ] 0.19 | 027 | 023 | 0.18 [ 022 [ 0.21] 022 [ 026
MgO 14.65 [ 13.97] 12.60 | 13.81 | 14.47| 13.68 [ 13.49 | 13.17 | 13.11 | 13.29 | 12.81 | 13.69 | 14.04 | 13.22
CaO 22.71(23.11] 23.11 ] 22.62 | 22.04 [ 22.25 [ 22.81 | 21.06 | 22.82 | 22.59 | 22.54 | 22.65 | 22.37 | 23.32
Na20 046 | 044 [ 098 [ 050 | 050 | 059 | 142 | 0.74 | 0.53 [ 049 [ 040 | 0.70 | 221 0.48
K20 0.00 | 0.04{ 0.02 [ 0.01 | 0.01 | 0.00 ] 0.00 | 0.02 | 0.01 0.02 [ 0.01 0.03 | 0.00 | 0.01
Total 101.1] 99.1 | 100.4 { 100.7 [ 100.9 | 100.7 | 100.9 | 100.7 { 99.7 { 99.1 [ 100.3 | 100.9 | 100.9 | 100.9
Si 1.83 [ 1.86] 191 | 1.82 | 1.83 [ 1.87 [ 1.76 1.81 1.78 1.77 1.77 1.81 1.76 1.77
Ti 0.03 1 0.03{ 0.01 [ 003 ] 003 ] 003 ] 0.03 | 0.03 | 0.04 | 0.04 [ 0.04 [ 003 [ 003 | 0.04
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Abstract

In the north of Ziaran village, a Sill olivine gabbro to monzodiorite composition is injected into the Karaj tuffs. The dominate minerals
composition of plutonic rock are Plagioclase, Alkali feldspar, Pyroxene, Olivine and Biotite. Plagioclase composition is varies, and it’s changed
from Labradorite to Bytownite. Alkali feldspar is in the Orthoclase range and Pyroxene is part of Diopside. Olivine composition change from
Chrysolite to Hortonolite and most of the indicators are in the Hyalosiderite range. Biotite is one of the most prominent ferromagnesian mineral
in the studied bodies. Compositionally, it is plotted between the field of annite and siderophylite. Most of these biotites are primary magmatic
and some are plotted in the reequilibrated area. Based on the FeO*, MgO and Al,O, binary and ternary diagrams, the studied biotites plot in
the calc-alkaline orogenic field or crystallization temperature the have been calculated between 690° to 780 °C. The chemical composition
of the pyroxenes shows that these rocks have been crystallized in a subduction geological setting. The average crystallization temperature of

clinopyroxenes is about 1215 °C. Furthermore, the calculated pressure for clinopyroxenes is less than 9 Kbars.
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