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Sample No. 1-10" 1-7 13 4 4-1 6 9 1 10 5-1
Rock Type AfGr Gr AfGr Gr Gr Gr Gr Gr Grd Gr
SiO, 78.9 745 745 73.79 73.02 72.22 71.78 71.66 71.18 67.34
TiO, 0.17 0.24 0.245 0.004 0.293 0.23 0.338 0.24 0.151 0.392
Al,O4 1155 13.15 15.17 15.25 15.2 14.53 14.26 14.51 16.79 15.01
Fe, 03 * 0.99 15 1.04 0.69 2.06 1.82 2 1.06 121 3.18
MnO 0.02 0.01 0.01 0 0.01 0.01 0.01 0.01 0.01 0.05
MgO 0.11 0.4 131 0.009 1.031 0.445 0.603 0.864 0.404 1.184
CaO 0.78 0.69 0.76 0.95 0.83 1 11 0.3 1.57 1.34
Na,O 6.42 4.01 5.582 3.209 3.164 2.069 2.608 3.17 4.541 2.581
K0 0.1 431 111 5.04 4.28 5.51 5.92 6.45 291 4.35
P,Os 0.01 0.05 0.97 0.123 0.112 0.11 0.123 0.043 0.085 0.216
LOI 1.09 0.58 0.186 0.935 0.01 2.066 3.882 1.693 1.159 4.367
Total 100.14 99.44 100.905 100.015 100.033 100.032 102.644 100.015 100.024 100.025
Ba 69 1045 110 365 637 624 876 2071 639 232
Rb 24 1035 44 179 126 192 188 66 78 253
Sr 77.3 90.4 122 115 114 68 102 66 543 121
Y 32.6 28.4 40 59 47 63 64 44 11 60
zr 106 138 196 31 169 139 170 211 73 172
Nb 8 9.4 11 33 13 10 14 10 3 20
Th 18.75 15.25 18 12 3 9 13 12 0 3
Pb 28 8 0 34 3 9 0 0 13 18
Ga 12.1 17.9 20 22 20 16 20 17 18 19
Zn 6 14 13 14 19 19 16 16 36 42
Cu 25 12 8 9 9 3 6 8 4 5
Ni 6 6 nd n.d n.d nd nd n.d nd nd
\Y 5 16 21 10 30 18 22 16 20 40
Cr 10 10 151 103 155 0 133 100 98 103
Hf 3.6 43 11 3 10 9 12 14 12 10
Co 1.7 22 1 1 2 3 4 1 0 5
W 1 2 0 1 0 1 0 0 0 11
Cs 0.14 0.86 nd n.d n.d nd nd n.d nd nd
La 3.4 20.5 28 5 5 1 15 41 0 14
Ce 7.9 415 48 0 1 15 18 84 0 0
Nd nd nd 29 5 9 11 25 30 0 8
Ta 0.8 0.8

U 2.37 1.93

Sn 1 2

Mo 2 2

Pr 0.98 4.52

Nd 4.3 16

Sm 151 3.74

Eu 0.35 0.74

Gd 2.48 4,14

Tb 0.63 0.74

Dy 4.59 4.52

Ho 1.08 0.96

Er 3.34 2.85

Tm 0.52 0.42

Yb 3.23 2.61

Lu 0.45 0.38

Na,0+K,0 6.52 8.32 6.692 8.249 7.444 7.579 8.528 9.62 7.451 6.931
CaO/Na,O 0.12 0.17 0.13 0.29 0.26 0.4 0.42 0.09 0.34 0.51
ASI 1.01 11 1.37 131 1.43 141 1.21 1.16 1.39 1.47
Q- par.r 40.83 34.11 37.81 36.38 38.89 40.34 33.84 28.56 31.98 37.90
ANOR- par. 80.33 11.79 32.86 11.79 11.68 12.08 12.31 4.29 30.55 17.22
Corundum 0 0.66 3.66 3.2 4.18 3.63 1.93 1.75 4.43 4.28

L.O.1 = Loss on ignition; n. d = not determined; AfGr= Alkali-feldspar Granite, Gr= Granite, Grd= Granodiorite
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Sample No. V16-32 V16-31 V16-30 V-16-05 V-16-04 09-8-6 09-8-5 09-8-2 V16-3 V16-2 V16-1 0-9-8-4 0-9-8-3 V-16-25 V-16-27 V-16-26 09-8-03

Grt Grt
Mineral Type  (Rim) Grt  (core) Tur Tur Chi chl Chl Mica Mica Mica Mica Mica K-F Pl Pl Pl
Sio, 36.39 36.73 36.74 3280 3332 26.36 26.06 26.62 4458 46.36 4457 4438 4510 6580 6849 6499 66.68
TiO, 0.00 0.39 0.00 1.58 150 0.00 0.00 0.34 0.00 0.00 0.00 0.95 249 0.00 0.00 0.00 0.00
Al,O3 20.32 2065 2034 3292 3494 2045 1997 1849 3405 27.88 37.17 3408 2955 1869 2050 23.05 20.70
FeO* 1122 1170 674 1641 1389 2287 2341 2779 391 545 215 2.83 3.65 0.00 0.00 0.00 0.00
MnO 29.02 2847 3311 0.00 049 0.00 0.00 0.68 0.00 0.00 0.00 0.00 0.00
MgO 051 078 0.27 0.71 0.60 17.00 17.01 14.09 0.00 2.29 0.00 0.88 1.79
CaO 1.37 1.37 1.93 0.87 095 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.99 3.73 1.52
Na,O 0.00 0.00 0.00 1.86 18 000 000 000 0.38 0.00 038 0.56 0.18 056  11.10 9.63  10.67
BaO 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.00 0.00
K20 0.00 0.00 0.00 0.13 0.00 0.00 0.00 0.16 10.72 11.48 10.94 10.94 1126 16.03 0.00 0.12 0.22
Total 98.83 100.09 99.14 87.28 87.50 86.68 86.45 88.17 93.64 9346 9521 9462 94.02 10151 101.08 10152 99.79
O# 2400 2400 2400 2450 2450 28.00 28.00 28.00 22.00 22.00 22.00 22.00 22.00 8.00 8.00 8.00 8.00
Si 6.03 6.01 6.07 5.59 558 554 551 568 614 648 5098 6.04 6.23 3.00 2.96 2.82 2.93
Ti 0.00 0.05 0.00 0.20 019 000 0.00 0.05 0.00 0.00 0.00 0.10 0.26
Al 3.97 398 396 6.61 689 506 498 466 552 460 588 5.47 4.81 1.00 1.04 1.18 1.07
AlY 246 249 232 18 152 202 196 177
AV 260 249 234 366 308 3.86 3.51 3.04
Fe*® 0.00 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*? 1.56 1.60 093 2.34 194 402 414 491 045 064 024 0.32 0.42
Mg 013 019 0.07 0.18 015 532 536 449 000 048 0.00 0.18 0.37
Mn 4.08 3.94 4.63 0.00 0.07 000 000 0.2 0.00 0.00 0.00 0.00 0.00
Ca 024 024 034 0.16 017 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.17 0.07
Na 0.00 0.00 0.00 0.61 058 000 0.00 0.00 0.10 0.00 0.10 0.15 0.05 0.05 0.93 0.81 0.91
Ba 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
K 0.00 0.00 0.00 0.03 000 0.00 0.00 004 188 205 187 1.90 1.98 0.93 0.00 0.01 0.01
Total 16.00 16.00 16.00 1572 1558 19.93 20.00 19.91 14.09 14.24 14.07 1415 1412 5.00 4.98 4.99 4.99
Almandine 25.93 26.79 15.60
Anddradite 0.00 0.00  0.00
Grossular 4.06 4.02 571
Pyrope 2.10 318 112
Spessartine 6791 66.02 77.56
Uvarovite 0.00 0.00  0.00
Ripidolite * *
Brunsvigite *
Schorlite * *
Muscovite * * * * *
Albite 500 9530 8180 9150
Anorthite 0.00 470 1750 7.30
Orthose 95.00 0.00 0.70 1.20
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Petrology and mineral chemistry of Ochestan granitoids
(south of Mahallat, Markazi province)

Seyed Mohsen Tabatabaiemanesh *, Akram sadat Mirlohi and Mehri Movahedi

Department of Geology, Faculty of Sciences, University of Isfahan, Isfahan, Iran

Abstract

The Ochestan granitoids are located 60 Km South of Mahallat in Markazi province and
in Sanandaj-Sirjan zone. Based on petrographic studies, these rocks are alkali feldspar-
granite, granite (syenogranite and monzogranite) and granodiorite. Alkali feldspar
(orthoclase and microcline), plagioclase (albite and oligoclase), quartz and muscovite
are present as the major minerals and tourmaline, biotite, zircon, garnet, apatite, opaque
minerals, rutile and chlorite as the secondary ones. Foliation is found in many parts of
the pluton indicating mylonitization process. Geochemical studies show sub-alkaline
(calc-alkaline), peraluminous and S-Type for the granitoid studied. According to spider
diagrams, upper crust is considered as the magma source, and syncollision as the
geotectonic setting. Partial melting of metapelites can be assumed as a source of magma
generation in regard to the type of granitoids, geochemical data and metamorphic rocks
exposing in this area.

Key words: Petrography, Petrology, Granitoid, Sanandaj-Sirjan zone, Ochestan, Markazi
province
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