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Abstract

The Tarom- Masuleh area (western Alborz) exposes considerable Late Paleozoic volcanic
rocks. Stratigraphic relationships indicate that the igneous units are of Carboniferous-
Permian age. Based on whole- rock chemical data, the samples are compositionally basic
(SiO2= 45.3-50.7 wt.%) and alkaline (TiO2= 1.1- 4.4 wt.%; Nb/Y=0.9- 2.3). Furthermore,
these rocks are characterized by nearly primitive to evolved compositions (MgO= 14.5-
2.5 wt%). Major and trace elements data show that chemical variations were
predominantly controlled by crystal fractionation and, mantle source processes or crustal
contamination was not so effective. Trace element theoretical modeling of crystallization
process also shows that fractional crystallization of olivine + clinopyroxene has played a
major role in the chemical evolution of the melt. The chemical characteristics of the
samples in terms of HFSE enrichment and elevated LREE/HREE ratio ((La/Yb)n= 4.8-
17.5) are identical to those of oceanic island basalts (OIB). Thus, the Late Paleozoic
magmatism of the Tarom-Masouleh region took place in an intraplate setting (passive
continental margin) influenced by the extensional tectonic regime. Coeval magmatism in
other parts of Iran, including Central Iran, Sanandaj- Sirjan and Azerbaijan, as well as
other areas of the northern margin of Gondwana (Oman, North Africa) and China,
similarly represent intraplate magmatic signature attributed to the mantle plume and/or
hot spot activity or extensional tectonics and rifting concurrent with the early stages of
the appearance of the Neotethys Ocean.
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Rock Type Ol- basalt Ol- gabbro basalt

Mineralogy Ol- PI- porphyry Ol- porphyry| PI1+Cpx+OlI PI- porphyry No Phenocrys{ PI- Cpx- porphyry
SampleNo. ST16 ST11 ST10 ST32 ST1 ST25 ST20 ST23 ST 26 ST18 ST24
SiO2 43.54 47.15 4764 45.10 45.90 43.94 44.50 45.26 46.29 45.26 47.70
TiO2 1.80 2.08 195 146 1.03 2.49 2.79 2.51 4.14 2.50 2.46
Al203 13.09 1458 15.09 14.08 15.20 15.51 13.52 17.45 14.23 13.76 15.57
Fe203 1.50 1.09 1.55 1.42 1.20 1.71 2.82 1.38 2.13 1.73 1.83
FeO 10.03 7.26 1031 9.45 7.98 11.40 18.78 9.21 14.20 11.51 12.20
MnO 0.12 0.26 0.27 0.14 0.16 0.28 0.10 0.20 0.23 0.18 0.27
MgO 14.06 7.39 7.49 11.74 11.11 3.03 2.48 7.34 4.27 9.70 5.68
CaO 6.89 7.11 481 8.10 9.29 10.18 6.02 7.39 5.14 7.29 6.71
Na20 2.29 5.02 487 1.81 2.57 4.67 6.52 2.84 2.74 2.59 4.24
K20 043 023 015 0.33 1.03 0.61 0.04 1.20 0.20 1.07 0.56
P20s 0.34 0.81 0.81 0.27 0.27 0.85 0.65 0.40 0.65 0.33 0.81
LOI 5.80 6.99 463 5.70 4.01 5.67 2.19 4.36 4.73 3.57 2.95
Total 99.90 99.96 9956 99.60 99.74 100.35 100.41 9953  98.96 99.49 100.98
Mg# 71.4 64.5 56.4 68.9 713 32.1 19.0 58.7 34.9 60.0 45.3
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Rock Type Ol- basalt Ol- gabbro basalt

Mineralogy OlI- PI- porphyry Ol- porphyry| PI+Cpx+Ol Pl- porphyry No Phenocrys| PI- Cpx- porphyry
SampleNo. ST16 ST11 ST10 ST32 STl ST25 ST20 ST23 ST 26 ST18 ST24
(XRF)

Zn 73 212 204 67 66 211 87 101 164 99 159
Cu 22 8 25 228 121 32 56 56 21 62 49
Sc 29 19 18 25 27 20 23 22 25 27 22
Ga 18 24 26 17 13 29 22 23 20 16 30

Ni 211 30 39 214 67 13 18 23 2 66 14
Co 51 35 36 66 51 56 35 48 46 58 30
Cr 740 353 339 707 145 89 84 61 17 154 38

\Y 252 142 130 250 202 142 313 287 174 293 146
Rb 13 8 5 7 28 14 27 8 15 14
Ba 223 72 138 194 485 282 95 329 262 704 307
Th 3 14 12 2 2 5 5 2 5 2 6
Nb 28 67 68 22 20 49 31 21 47 25 47
Pb 4 5 6 3 4 5 6 3 4 3 5
Sr 443 368 382 340 952 482 145 781 1322 1125 626
Zr 147 260 218 104 76 316 172 149 368 186 261

Y 21 29 31 22 13 42 24 22 45 22 44
Hf 5 6 7 2 3 8 6 5 11 5 10
(ICP- MS)

Rb 4.42 6.52 25.09 14.84 0.61 24.15 8.98 13.09 15.23
Sr 366.94 360.21 798.49 452.93 132.98 658.89 1440.53 1064.83 646.01
Y 3588 24.79 12.63 41.87 25.93 24.58 46.12 25.57 49.75
Zr 21791 102.50 74.42 318.53 185.11 145.94 352.81 186.05 264.02
Nb 6095 21.38 17.50 49.92 3845 2496  57.55 26.30 49.81
La 58.77 16.07 11.07 44.07 27.37 16.74 53.92 19.11 48.18
Ce 10649 32.74 21.71 87.68 58.28 35.88 116.58 40.63 100.98
Pr 1140 384 2.62 10.97 6.97 4.19 14.09 5.16 12.32
Nd 39.06 14.86 10.69 42.71 26.88 15.54 52.68 20.58 46.31
Sm 7.89 3.87 2.80 10.30 6.50 4.19 12.55 5.51 11.84
Eu 203 142 1.00 3.03 1.86 1.39 3.93 1.73 3.46
Gd 7.23 4.26 2.77 9.29 5.71 4.46 11.25 5.11 10.48
Tb 1.10 0.70 0.43 1.39 0.89 0.72 1.66 0.80 1.64
Dy 586 4.26 2.41 7.60 4.99 4.42 9.07 4.57 8.97
Ho 111 0.85 0.49 1.40 0.96 0.92 1.63 0.87 1.74
Er 2.8 2.34 1.24 3.46 2.38 2.52 4.02 2.22 4.34
Tm 0.40 0.35 0.18 0.48 0.34 0.38 0.55 0.31 0.61
Yb 241  2.24 1.11 2.93 2.08 2.49 3.34 1.89 3.67
Lu 0.35 0.33 0.16 0.41 0.31 0.36 0.48 0.27 0.52
Hf 7.81 3.29 2.12 7.63 5.02 3.81 8.81 4.10 8.83
Ta 475 153 1.43 3.52 2.44 1.84 4.47 1.86 3.25
Th 1029 2.49 1.73 4.54 3.47 2.99 6.26 2.64 4.85

U 238 0.74 0.54 1.58 0.94 0.93 2.07 0.76 1.58
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Rock Type OI- basalt OI- gabbro basalt

Mineralogy OI- PI- porphyry Ol- porphyry|[ PI+Cpx+OI P1- porphyry No Phenocrys PI- Cpx- porphyry
SampleNo. ST16 ST11 ST10 ST32 ST1 ST25 ST20 ST23 ST 26 ST18 ST24
Nb/Y 1.70 0.86 1.39 1.19 1.48 1.02 1.25 1.03 1.00
TalYb 1.97 0.69 1.29 1.20 1.17 0.74 1.34 0.98 0.89
Th/Yb 426 1.11 1.55 1.55 1.67 1.20 1.88 1.40 1.32
Eu/BEu* 0.81 1.06 1.08 0.93 0.91 0.98 0.99 0.98 0.93
TirY 3588 24.79 12.63 41.87 25.93 24.58 46.12 25.57 49.75
TivV 9508 37.28 32.00 111.36 54.42 54.99 151.88 53.40 103.06
Pb/Nb 0.10 0.14 0.22 0.10 0.17 0.13 0.07 0.13 0.11
Nb/La 1.04 133 1.58 1.13 1.40 1.49 1.07 1.38 1.03
Lu/Yb 0.14 0.15 0.15 0.14 0.15 0.15 0.14 0.14 0.14
(La/Sm)n 481 268 2.55 2.76 2.72 2.58 2.77 2.24 2.63
(Sm/Yb)n 3.63 192 2.80 3.91 3.47 1.87 4.17 3.23 3.59
(La/Yb)n 1746 5.15 7.14 10.79 9.44 4.83 11.58 7.24 9.42
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