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Geochemistry and Petrogenesis of an Alkaline-Calc Alkaline
Volcanic Suite North Central Iran:. The Role of Crystal
Fractionation and Enrichment Processes in“a Back-arc Environment
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Abstract

South Kahrizak volcanic rocks with Eocene age are located in the north part of Central Iran. These rocks are mainly composed
of pyroclastics (tuff and ignimbrites) and lava flows (rhyolite, trachyandesite, basaltic trachyandesite and basalt). Petrographic
evidence such as: zoning, sieve texture and rounded crystals in plagioclase and pyroxene phenocrysts show the non-equilibrium
conditions between melt and crystals during magma cooling. Geochemical characteristics indicate that these rocks locate in the
subalkaline to alkaline domain. The highly enrichment of LREE compared to HREE, high content of LILE relative to HFSE and
significant anomalies of Nb, Ta and Ti reveal the characteristics of a subduction - related volcanism. Whereas, the alkaline affinity
of rocks shows that they may have formed in an extentional region, most probably a back-arc basin.

Keywords: South Kahrizak, Central Iran, Subalkaline- alkaline lava , Back-arc, Extentional region, Subduction zone.
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Nb 6.9 55 |69 6 6.6 64 | 315 | 72 7.7 5.7 15.9 15.2 19 119
Hf 22 19 | 21 |z | 26 23 | 35 | 23 | 24 17 50 55 8.1 5.4
Ga 189 | 182 | 186 | 18 | 198 | 202 | 19 | 196 | 202 15.6 23 211 151 14
Cs 05 1 05 | 03 | o3 03 | 08 | 07 03 0.8 1 18 12 48
Lu 029 | 028 | 032 | 026 | 032 | 023 | 032 | 035 | 034 0.23 054 0.59 062 | 04
Co 355 | 481 | 343 | 368 | 432 | 359 | 361 | 433 | 432 262 20 27.3 225 | 179
Ho 072 | 074 | 077 | 063 | 077 | 064 | 092 | 084 | 078 057 1.07 1.36 124 | 066
Er 198 | 206 | 234 | 173 | 221 | 188 | 264 | 247 | 234 16 33 3.94 369 | 202
Tm 034 | 03 | 03 | 023 | 031 | 027 | 034 | 337 | 032 0.26 0.48 06 057 | 033
Yb 199 | 192 | 218 | 162 | 215 | 176 | 231 | 249 | 234 1.66 3.25 3.83 405 | 237
Be 1 1 1 1 1 1 1 1 1 1 1 2 2 2
Tb 065 | 068 | 071 | 054 | 061 | 053 | 098 | 0.75 | 0.69 05 0.94 136 098 | 06
Gd 416 | 416 | 464 | 339 | 443 | 367 | 6.38 | 467 | 45 3.01 6.67 8.55 594 | 337
Eu 136 | 132 | 154 | 118 | 133 | 1.3 | 227 | 155 | 154 1.04 1.99 225 137 | 074
Sm 41 | 45 | 44 | 35 | 41 42 | 73 5 4.7 3.2 75 8.7 6.9 3.7
Nd 171 | 168 | 189 | 14 | 179 | 167 | 363 | 205 | 198 14.2 35.1 39.4 319 | 194
Pr 39 | 392 | 446 | 349 | 432 | 395 | 859 | 46 | 45 3.18 8.82 9.36 846 | 523
Ce 318 | 324 | 361 | 208 | 362 | 324 | 731 | 366 | 36 28 775 81.2 769 | 50.8
La 15 | 157 | 167 | 141 | 167 | 15 | 328 | 174 | 167 134 37.3 37.8 351 | 269
Y 204 | 212 | 226 | 171 | 224 | 19 | 265 | 251 | 228 15.9 326 4.3 364 | 267
zr 758 | 703 | 805 | 674 | 873 | 731 | 142 | 917 | 853 63.8 198.8 197.3 2516 | 191.3
w 959 | 863 | 1108 | 1259 | 87.7 | 832 | 41 | 1023 | 1246 44.7 714 65.2 166 | 131
Ba 3112 | 382 | 351 | 2959 | 337.7 | 356.9 | 4742 | 365 | 320.2 284.1 787.7 694.4 675.1 | 697.9
Dy 371 | 384 4 297 | 409 | 329 | 508 | 465 | 42 2.82 557 7.37 599 | 327
\Y% 256 | 264 | 278 | 254 | 284 | 274 | 212 | 314 | 307 163 64 181 19 29
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