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Geochemistry and petrology of
volcanic rocks in the south of Natanz
(The middle part of Urumieh-Dokhtar Magmatic Arc)
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Department of Geology, Payame Noor University, Tehran, Iran

Abstract

The south Natanz volcanic zone located in the central part of Urumieh-Dokhtar
magmatic arc and the north of Isfahan. The area is dominated by the Eocene volcanic
rocks ranging from acidic to intermediate and relatively basic affinity. Petrologically,
they consist of rhyolite, dacite, andesite, basaltic trachyandesite and basaltic andesite.
Mineralogically speaking, except for the acidic rocks, the other rocks are mainly made
of plagioclase and clinopyroxene up. According to EPMA, the composition of
clinopyroxene and plagioclase is augite and andesine to bytownite. Having features
such as zoning and sieve texture in phenocrysts of plagioclase, roundness, and
corrosion gulf in minerals belonging to the volcanic rocks reflecting the existence of
unequilibrium during magma solidification. Considering geochemical features of
these rocks, we can realize that they are calc-alkaline with potassium from
intermediate to high LILE enrichment, and negative Nb-Ti anomalies. On the spider
diagram, primitive mantle- normalized with Pb-enrichment can be seen which may be
attributed to crustal assimilation. The negative anomalies of Nb and Ti on the spider
diagram reflect subduction process, the crustal involvement in magmatism processes,
or an indication of deficiency of these elements at the origin, the stability of Nb-Ti
bearing phases during partial melting or separating these elements in the course of
fractional crystallization process. The chondrite- normalized REE pattern points to
LREE enrichment in comparison with HREE. The volcanic rocks studied have been
originated in a magmatic arc.
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Sample No. GM3 GM12 GM9 GT5.1 GM2 GT4 GT8 GM1 GM4 GM18 GM15
SiO; 71.72 67.92 65.8 65.22 64.36 64.34 62.29 61.57 58.97 58.44 56.02
TiO, 0.66 0.43 0.82 0.49 0.93 0.53 0.54 0.94 0.93 0.74 1.46
Al,Os 13.94 13.55 14.92 14.37 14.95 15.18 16.26 15.24 15.68 16.59 14.79
Fe 04! 1.86 3.46 4.96 411 6.32 4.88 5.62 7.01 7.78 7.39 10.3
MnO 0.02 0.05 0.08 0.1 0.13 0.09 0.07 0.12 0.15 0.11 0.19
MgO 0.27 0.8 1.38 1.39 1.74 2.01 1.49 1.89 4.02 3.75 3.59
CaO 1.09 151 2.65 4.09 3.7 3.84 2.72 3.52 5.07 6.49 5.33
Na,O 4.86 3.49 4.17 4.32 4.62 431 5.17 4.58 3.7 3.46 481
K,0 3.06 4.65 3.32 1.81 0.97 2.08 1.66 2.03 1.96 1.54 1.02
P20s 0.08 0.08 0.21 0.09 0.2 0.09 0.09 0.21 0.19 0.13 0.31
Total 97.56 96 98.31 95.99 97.92 97.35 95.91 97.11 98.45 98.64 97.82
LOI 2.46 4 1.69 4 2.09 2.64 4.1 29 1.56 1.35 2.08
Na,O/K,0 1.58 0.75 1.25 2.38 4.76 2.07 3.11 2.25 1.88 2.24 471
Sample No. GM10 GM19 GM17 GM14 GM8.a GM7 GM16 GT10 GM13 GT6

SiO; 55.38 5491 54.9 54.67 53.09 52.82 52.07 51.99 51.98 51.6

TiO, 1.06 0.92 1.03 0.94 1.35 1.52 0.91 1.95 0.99 1.17

Al,O4 18.05 16.96 16.78 16.21 16.53 15.31 16.48 13.63 17.07 18.02

Fe,O3' 791 8.3 8.65 10.11 9.68 10.56 9.3 11.85 10.48 10.1

MnO 0.15 0.21 0.17 0.16 0.14 0.18 0.14 0.22 0.13 0.21

MgO 2.73 3.67 3.65 4.28 3.12 3.04 4.58 3.18 4.06 4.83

CaO 8.8 6.75 8.07 8.65 8.71 8.88 8.42 6.81 8.43 9.89

Na,O 2.87 3.73 2.63 2.73 2.59 2.42 241 3.32 241 24

K;0 1.23 24 1.24 0.91 0.59 1.14 1.15 1.3 0.53 0.55

P20s 0.19 0.18 0.2 0.1 0.31 0.36 0.1 0.43 0.11 0.16

Total 98.37 98.03 97.32 98.76 96.11 96.23 95.56 94.68 96.19 98.93

LOI 1.62 1.97 2.68 1.23 3.89 3.78 4.44 531 3.82 1.07
Na,O/K,0 2.33 1.55 212 3 4.38 2.12 2.09 2.55 4.54 4.36
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SampleNo. GMI0 GMI2 GMI4 GMI16 GM17 GM18 GMI19 GM3 GM7 GM9 GTil0 GT4 GT6  G18

Ba 340 222 211 300 316 345 492 888 456 2260 482 545 1415 265
Rb 244 102 153 175 238 415 1065 789 179 72 276 54 155 452
Sr 333 196 281 283 292 238 342 156 319 404 330 243 340 140.5
Cs 0.63 0.67 0.39 1.19 0.47 1.76 7.1 0.96 0.61 2.06 1.97 1.34 3.55 473
Ga 19.7 14.8 19.1 16.9 171 16.7 18.7 17 18.1 16 19.9 16.1 18.6 155
Ta 06 12 05 04 06 07 06 156 08 13 1 07 05 07
Nb 7.3 15.7 42 35 7.2 6.8 75 19 12 151 147 8 4.6 7.1
Hf 37 86 21 23 39 33 35 81 53 73 6 44 21 34
Zr 130 322 74 70 132 121 122 294 188 271 229 150 74 128
Y 30.5 42.1 224 20.5 29.4 249 26.9 36.4 40.6 445 50 28.3 21.3 20.1
Th 575 154 33 3.22 5.37 5.26 45 10.8 6.21 127 6.91 8.25 161 6.55
u 161 445 112 099 159 161 137 299 17 369 18 243 052 165
Pb 4 2 38 41 54 74 57 5.6 6.2 17 153 44 16.8 6
v 248 26 329 282 285 172 233 26 264 57 401 89 291 112
La 19 29.2 10.7 112 18 17.7 18.2 31.3 27.8 30.8 33 21.7 95 174
Ce 375 614 22 217 369 338 363 604 56 635 659 412 19 323
Pr 4.49 7.26 2.8 2.84 452 4.17 451 7.74 6.88 7.63 8.12 472 251 391
Nd 204 30.1 123 123 19.9 17.2 19.9 29.3 29.7 32.6 36.6 19.3 12 154
sm 471 62 275 307 479 398 418 563 695 718 828 444 291 327
Eu 108 111 092 08 101 111 106 111 159 124 192 08 101 08
Gd 506 634 361 331 507 395 454 542 71 713 873 406 38 328
o 081 109 06 06 085 067 068 08 119 112 138 074 06 053
Dy 5.24 7.05 3.86 3.68 5.16 4.37 4.53 6.02 741 7.07 8.56 453 3.72 3.35
Ho 1.03 152 0.86 0.82 119 0.82 0.98 1.38 153 1.48 1.93 0.94 0.82 0.64
Er 307 448 231 242 313 256 263 393 395 41 49 29 23 207
Tm 047 073 042 041 053 039 046 071 062 071 078 043 037 036
Yb 300 47 263 235 318 272 299 473 42 447 488 289 212 225
Lu 047 078 04 036 048 04 041 071 06 066 078 049 032 036
LREE 9224 14161 5508 553 9019 8191 8869 1409 13602 15008 16255 963 5074 7636
HREE 1418 2035 1108 1064 1452 1193 1268 1837 195 1961 2327 1292 10.25 9.56
LREEHREE 65 696 497 52 621 687 699 767 698 765 699 745 495 799
Eu/Eu 022 017 028 027 02 028 024 02 02 017 02 02 03 024
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