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Geochemistry and zeolitization of tuffs in Zarrin Dasht
mining area (Firuzkuh, Central Alborz)
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Abstract

The Zarrin Dasht region is located in Tehran province, between Damavand and
Firuzkuh cities. This region with 10 Km? area belongs to Central-Alborz zone. On the
base of petrographic and geochemical studies, the volcaniclastic rocks of the Zarrin
Dasht area are trachyte, dacite, rhyodacite and rhyolite. Petrographic evidence as well as
XRD analyses point to the presence of glass and crystallization quartz, clinoptilolite,
analcime, natrolite, heulandite, montmorillonite, kaolinite, illite and chlorite. Texture of
tuffs is vitrophyric. Based on the geochemical data, these rocks are calk-alkaline and
metaluminous to peraluminous composition. Primitive mantle-normalized and
chondrite-normalized trace elements and rare earth elements patterns indicate
enrichment in LREE and LILE and depletion in HREE and HFSE with pronounced
negative anomalies in Eu, Ba, Nb, Ti, Sr and P in the Zarrin Dasht samples. Samples
position on the various tectonic setting discrimination diagrams demonstrate that these
rocks were formed in environment related to subduction in active continental margins.
Chlorites, are present in the rock context and also relatively filled cavities as
amygdaloidal, while analcime was mainly distributed in the rock context. It seems these
minerals are the result of recrystallization of volcanic glasses such as shard in the rock.
Secondary minerals can be considered as a burial diagenesis and low-grade
metamorphism in the studied tuffs that occurred under the upper floor pressure.
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Sample No. Z1B Z12A Z1C Z16A Z10A 729A Z2A 724A Z30A Z39A
SiO, 63.13 63.46 63.77 65.75 67.72 69.51 69.81 71.68 72.27 73.39
TiO, 0.41 0.34 0.34 0.35 0.14 0.27 0.24 0.25 0.35 0.29
AlLO; 16.39 11.49 11.45 11.68 12.31 10.99 13.58 12.14 11.25 12.67
Fe,05(T) 291 1.20 0.87 1.09 1.08 2.01 1.28 0.99 2.02 1.37
MnO 0.01 0.03 0.04 <0.01 0.02 0.06 0.02 0.02 0.07 0.02
MgO 1.05 1.01 0.87 0.86 0.51 0.77 0.61 0.55 1.08 1.04
CaO 0.29 3.12 2.98 1.39 0.88 2.83 0.84 1.70 0.83 0.73
Na,O 341 3.68 3.63 3.56 3.05 3.01 3.56 4.68 3.56 1.48
KO 6.33 1.08 1.47 0.84 4.68 2.83 543 2.09 2.19 6.18
P,05 0.08 0.05 0.05 0.05 0.06 0.05 0.07 0.04 0.06 0.07
LOI 5.22 14.57 14.24 13.66 9.54 6.22 3.85 5.68 5.5 3.51
Total 99.24 100 99.69 99.24 99.98 98.55 99.3 99.8 99.16 100.7
v 18 12 9 10 8 22 33 17 28 16
Ni 2 1 1 1 <1 3 3 2 4 5
Co 3 2 2 11 7 5 10 7 7
Cu 16 27 18 31 20 32 37 35 24 57
Zn 88 42 45 10 74 75 19 27 73 176
w 22 9 7 174 20 28 56 64 42 62
Rb 210 <20 100 <20 80 100 <20 <20 100 160
Ba 247 85 595 56 102 1860 361 116 813 1020
Sr 43 859 1574 872 1341 142 72 79 66 70
Be 3 2 2 2 3 2 1 1 1 2
Y 38 38 44 38 24 39 24 21 26 34
Zr 377 249 304 234 118 174 83 145 231 257
Cs 25.4 5.1 6.8 10.3 4 16 13.4 27.6 18 3.1
Hf 9.1 6.8 6 <0.5 2.5 49 <0.5 <0.5 5.7 7
Ta <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Th 20 8.6 8.4 8.2 12 9.3 8.7 12.9 9 13.8
U 59 3 2.5 4.4 3.5 4.8 3 53 2.1 4.8
Pb 6 8 <5 <5 <5 21 <5 <5 10 109
La 44.7 26.7 27.4 25.2 26.1 274 19.3 25.8 24.8 30.3
Ce 81 48 45 47 36 42 31 42 37 55
Nd 27 22 25 14 16 20 8 16 14 17
Sm 6.1 4.6 4.4 4 23 3.8 1.9 2.5 3.1 4.5
Eu 0.8 0.5 0.7 0.4 <0.1 0.4 0.2 0.6 0.4 0.4
Yb 4 33 33 3.7 14 32 1.4 2 3 35
Lu 0.54 0.48 0.46 0.42 0.26 0.41 0.21 0.26 0.34 0.46
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