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Sample No. UB51 UB53 UB54 UB56 UB55 UBS7 UB48 UB49 UB50 UB52
Rock type Coyl S eyl (Sl ol Sty ol STy cals ol cpls (ST cals (ST cohs (ST cals (ST
SiO, 60.81 58.05 59.85 59.22 64.62 64.91 62.34 63.52 60.86 62.02
TiO, 0.48 0.63 0.50 049 048 050 0.50 0.49 0.48 0.47
Al,O; 15.92 16.77 16.16 16.72 16.07 16.62 16.23 16.44 16.21 15.71
Fe,0s 541 6.20 5.47 6.04 528 4.99 5.45 4.99 4.99 5.15
MnO 0.11 0.08 0.12 0.06 0.04 0.03 0.06 0.04 0.05 0.13
MgO 2.03 1.25 2.04 146 058 051 1.03 0.43 0.96 1.73
CaO 5.43 5.46 5.62 561 340 2.63 3.88 3.93 5.33 5.48
Na,O 3.72 3.73 3.80 3.68 341 317 3.56 3.76 3.61 3.69
K20 3.87 3.80 3.69 377 393 3.9 3.98 3.97 3.93 3.90
P20s 0.26 0.36 0.30 033 027 0.28 0.28 0.27 0.26 0.26
Cr,0; 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LOI 1.70 3.40 2.20 220 170 220 2.40 1.90 3.10 1.20
Sum 99.74 99.73 99.75 99.58 99.78 99.78 99.71 99.74 99.78 99.74
Mo# 40.5 25 40.2 30 161 159 255 125 255 37.7
CaO+Na,O 9.15 9.19 9.42 929 6.81 5.8 7.44 7.69 8.94 9.17
K;0/Na,O 1.04 1.02 0.9710 102 115 124 112 1.06 1.09 1.06
Ni 19 19 19 19 19 19 19 19 19 19
Sc 10 14 10 13 9 7 7 7 10 10
Ba 707 827 791 790 710 675 708 715 709 719
Cs 2.4 55 4.1 5.6 57 7 5.8 5.6 4.3 2.4
Ga 15.8 16.5 15.8 16.7 159 164 16.6 16.4 15.9 15.9
Hf 2.9 3.6 3.1 3.6 3.2 3.3 2.9 3.3 3.2 3.3
Nb 53 6.2 55 6.6 5.7 5.9 5.7 53 5.9 55
Rb 103.9 107.3 98.2 1116 1116 109.9 110.7 106 108.2 107
Sr 797.1 902.6 889.7 820.3 762.1 640.5 815.1 816.3 790.8 825.8
Ta 05 0.5 0.4 0.5 05 05 0.4 0.8 0.4 0.4
Th 10.1 8.9 10.7 93 111 109 10.6 10 9.8 10.8
U 2.3 15 25 2.6 1.6 1.9 1.9 1.9 1.7 2.7
\% 134 250 154 151 139 143 137 127 136 130
Zr 109 119.3 114.2 1349 1174 1167 106.9 113.6 110 118.4
Y 15 16.6 17.2 16 154 146 14.1 133 14.2 16.3
La 25.1 25.4 29.2 255 274 271 26.9 25.2 25.2 26.7
Ce 48.4 50.3 53.6 489 515 519 50.6 47.1 46.4 48.6
Pr 5.72 5.86 6.4 576 6.05 6.05 5.97 5.63 5.61 571
Nd 21.4 24 24.8 222 226 226 224 21.1 20.7 21.1
Sm 4 4.56 4.46 435 415 441 4.08 3.69 3.92 4.07
Eu 1.04 1.26 1.13 116 103 114 113 1 1.07 1.09
Gd 3.32 3.75 3.66 356 343 348 3.55 3.13 3.31 3.36
Tb 0.52 0.57 0.54 0.53 05 051 0.5 0.45 0.48 0.5
Dy 2.67 2.74 3.07 273 313 3.02 3.6 2.49 245 2.76
Ho 0.52 0.55 0.6 055 0.63 0.56 0.71 0.48 0.46 0.54
Er 1.49 1.52 1.69 152 172 158 2.09 1.37 1.42 1.59
Tm 0.24 0.25 0.26 024 027 0.26 0.34 021 0.22 0.25
Yb 1.65 1.68 1.73 159 187 177 2.17 14 1.44 171
Lu 0.27 0.26 0.26 0.25 03 0.26 0.32 0.2 0.22 0.26
Cr/Ni 0.80 0.79 0.89 085 077 0.80 0.65 0.95 0.92 0.82
SrlY 53.14 54.37 51.73 51.27 49.48 43.87 57.80 61.38 55.69 50.67
(La/Yb)n 10.26 10.19 11.37 1081 9.88 10.32 8.36 12.13 11.8 10.53
(Nb/Zr)n 0.76 0.81 0.76 0.77 076 0.79 0.83 0.73 0.84 0.72
Ta/Yb 0.30 0.29 0.23 031 026 0.28 0.18 0.57 0.27 0.23
Th/Yb 6.12 5.29 6.18 584 593 6.15 4.88 7.14 6.80 6.31
Sm/Yb 2.42 2.71 2.57 221 257 249 1.88 2.63 2.72 2.38
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Geochemistry and tectonic setting of Tertiary volcanic rocks
from Garejgan area (southwest of Birjand)
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Abstract

The study area is located in 60 km to the southwest of Birjand, and northeastern margin
of the Lut block. Tertiary volcanic domes of dacite, rhyodacite, trachyandesite along
with tuff and breccia are cropped out in this area. The main textures of lavas are
porphyritic ~ with  microcrystalline  groundmass, poikilitic and subophitic. Common
phenocrysts in dacite and rhyodacite include plagioclase, quartz, hornblende and biotite;
and phenocrysts of trachyandesite are consisting of plagioclase, hornblende, pyroxene,
biotite and sanidine. There are also some small bodies of Plio-Quaternary olivine basalt
in this area that olivine, pyroxene and plagioclase are main phenocrysts. Common
alterations in  Tertiary volcanic rocks are silicic, argillic, carbonatizatian and
opacitization. Magma series of these rocks are calcalkaline. The trace and REE patterns
normalized to primary mantle and chondrite show these acidic and intermediate volcanic
rocks are co-magmatic and their enrichment of LREE and LILE and depletion of HREE
and HFSE (Nb and Ti), indicating that they are related to subduction zone and active
continental margin. Geochemical characteristics such as high values of SiO, (62.61
wt%), AlOs; (16.29 wt%), Sr (806 ppm) associated with low Yb (1.7 ppm), Y (15.27
ppm) and no Eu anomaly show that these rocks have adakitic nature. This magmatism
can be originated from a garnet amphibolite source that is related to a post collisional
tectonic setting.
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