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Mineralogy, geochemistry and role of olivine mechanical separation in
generation of Lower Paleozoic igneous rocks in Shirgesht area, NW of
Tabas, Central Iran
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Abstract: This area is located in Derenjal Mountains, 60Km northwest of Tabas in central
Iranian structural zone. The igneous rocks occur as plutonic with composition of olivine-
gabbro, gabbro, diorite and monzodiorite in Kalshaneh Formation with Middle Cambrian age
and as the extrusive rocks with composition of olivine basaltic lavas in lower part of Niur
Formation with Silurian age. Petrographical and/geochemical evidences show a genetic
relationship between the plutonic and voleanic rocks and generation of them from a common
magma. Unlike the magmatic differentiation process, the role of magmatic contamination was
weak and olivine mechanical separation was the main process in their magmatic evolution.
Different diagrams and documents have been shown that these rocks have transitional to
alkaline nature and produced in a'within plate continental setting by 12-17 percent partial
melting of an enriched garnet-pridotite mantle source during the early Silurian. This tectonic
setting is agree with an<extensional setting (intercontinental rifting) in Central Iran during
Lower Paleozoic and specially with Silurian magmatism during Paleo-Tethyan rifting in this
part of Central Iran.
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ALO3 84 895 | 1287 | 1513 | 1682 1636 1628 2028 1408 | 1059 | 1554
Fe,0; 1544 148 | 1042 | 852 | 1084 12,08 1124 995 14,58 14,86 10,87
MnO | 0189 | 0184 | 0195] 0153 | 0146 | 0168 | 0246 | 0,109 0097 | 0181 | 0]l
MgO 26,03 253 | 1248 | 986 | 1067 6,84 701 472 10,68 254 8,07
CaO 594 6,77 121 | 1288 | 951 10,72 761 151 814 629 986
Na,O 08 093 | 146 | 208 | 21 287 434 458 243 | 088 | 238

KO0 | 036 039 | 139 | 132 | 172 129 029 461 172 | 034 | 124
TiO, 06 0718 | 1011 | 1,156 | 0983 1,641 2,808 1,138 2116 | 0728 | 2316
P,Os | 006 009 | 011 | 013 | 019 02 032 05 039 | 008 | 035
Total 100 100 | 9996 | 10004 | 9999 9997 100,05 100,01 10001 | 99,14 | 100,19




cosleysl (Sl ez anld A s cendis) (ol SIS

SM-13-1| SM-7-2 | SM-7-1 |[SM-11-2| SM-3-7| SM-6-1 SM-5-1 SM-10-2 DM-1-2 | DM-2-1 | DM-2-3
Samples 925 o] s 28 el | 908 9,5 905 Cuyg09 8| Cajg Capmosise | Sk Gusell cdhilbongl] Bl sl
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Sc 18 20 40 51 33 35 27 1 27 18 28
Be 0 0 1 1 1 2 2 2 2 0 2
\4 112 113 187 211 163 303 335 61 238 115 255
Cr 1020 900 430 400 360 60 30 0 260 1090 270
Co 76 62 39 23 36 27 34 12 39 78 39
Ni 530 460 140 100 120 50 70 0 200 570 200
Cu 50 60 120 120 120 50 50 0 10 80 150
Zn 80 70 160 120 90 90 120 50 100 110 60
Ga 7 6 10 11 11 14 16 17 14 8 14
Ge 12 1 13 1,6 12 14 14 0,7 14 12 13
Rb 6 6 31 26 41 32 5 55 25 6 21
Sr 124 157 255 369 134 398 431 213 148 158 236
Y 6,6 59 13 13,6 143 172 184 19,2 20,8 73 229
Zr 29 28 66 70 89 106 112 246 144 32 124
Nb 31 32 78 94 9 157 22 424 254 51 222
Sb 38 45 26 42 32 49 54 44 41 49 73
Cs 0,6 03 05 03 03 05 01 03 02 03 038
Ba 42 60 316 296 225 286 85 1011 516 66 283
Hf 08 08 19 2 23 277 32 51 38 1 33
Ta 021 026 0,55 0,65 0,68 1,13 1,62 303 1,77 031 153
W4 0 328 4,1 09 0,6 07 12 2,6 12 0 0
Tl 021 0 02 0,15 021 022 0,05 025 011 0 0,08
Pb 10 11 264 505 49 30 38 32 20 29 23
Bi 0 0 03 0,1 0,8 03 02 09 0 0 0
Th 045 051 146 1,09 2,12 221 207 508 301 0,54 241
U 007 0,07 031 0,22 0,51 0,55 049 1,08 0,68 0,09 051

SM-13-1| SM-7-2 | .SM-7-1 | SM-11-2 |SM-3-7| SM-6-1| SM-5-1 | SM-10-2 | DM-1-2 | DM-2-1 | DM-2-3
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Rare earth elements (ppm)

La 311 3,67 8,65 948 121 | 136 178 18,6 235 431 19
Ce 7 8,08 184 19,8 255 | 284 37 392 48,6 932 40
Pr 095 107 235 255 31 3,56 466 45 592 123 51
Nd 41 462 10,1 11 127 | 144 196 16,5 24 531 211
Sm 1,17 124 26 279 301 | 342 454 284 528 135 491
Eu 0467 0494 0,893 104 104 | 129 172 0,829 194 0517 178
Gd 1,38 139 294 314 328 | 372 488 264 531 157 528
Tb 023 023 049 052 055 | 061 076 048 083 025 083
Dy 1,36 131 271 285 305 | 349 402 313 442 142 453
Ho 026 024 051 052 056 | 065 072 073 0,79 027 084
Er 071 0,65 1,39 148 157 | 182 197 248 218 075 236
Tm 01 0,092 0,199 0206 | 0222 | 0253 | 0269 04 0295 0,103 0341
Yb 062 057 12 124 136 | 155 1,62 262 18 063 209
Lu 0,086 0,08 0,164 0165 ]0193 | 0226 022 0379 0252 | 0,091 0289
YREE | 21543 | 23736 52,596 56,781 68235176989 | 99779 | 95298 | 125117 | 27,121 | 10845
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