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Sample No. F-6 F-11 FH-30 HS-9 HS-19 ZD-12 ZD-16 ZD-25 ZD-26 ZD-29
(wt%)
SiO, 59.8 58.5 61.3 58.5 59.3 56.9 60 59.4 58.3 60.4
TiO, 0.6 0.59 0.57 0.67 0.61 0.66 0.57 0.56 0.65 0.56
Al,04 16.2 16.6 16.3 16.7 16.7 16.8 16.9 16.4 17 16.6
Fe,O5' 7.5 6.9 5.73 7.67 6.17 6.89 5.56 5.53 7.15 6.6
MnO 0.13 0.16 0.22 0.2 0.12 0.16 0.12 0.1 0.14 0.13
MgO 2.58 23 2.39 2.9 2.04 2.62 2.59 2.15 2.66 2.61
CaO 5.6 7.01 5.13 7.06 6.01 6.5 4.43 5.33 5.61 5.57
Na,O 3.6 34 3.8 3.9 33 4.6 4 3.6 4.6 43
KO 2.92 2.9 331 2.98 2.73 2.89 3.16 2.82 2.66 2.61
P,Os 0.29 0.28 0.25 0.29 0.29 0.3 0.3 0.3 0.3 0.31
LOI 1.20 1.89 1.19 1.10 2.40 1.99 221 3.23 1.15 1.19
Total 100.42 100.53 100.19 101.97 99.67 100.31 99.84 99.42 100.22 100.88
(ppM)
Rb 93.3 77.3 104 82.8 79.4 80.1 81.1 923 90.5 84.3
Sr 680 750 740 680 750 610 810 840 660 820
Ba 690 710 770 600 710 670 940 950 710 950
Cs 5.1 33 9.4 29 29 4.4 8.1 3.9 3.6 4.6
Zr 150 150 150 140 150 140 130 140 150 120
Hf 4 4 4 4 4 3 3 4 4 3
Th 12.3 11.1 12.9 10.1 11.1 10.8 11.3 9.9 9.9 11
u 2.59 2.74 2.45 224 243 1.89 2.6 2.02 2.04 248
\Y 110 106 95 100 111 107 106 127 133 115
Y 19.5 20.7 19.4 19 16.8 18 18.7 21 20.1 17.9
Nb 8 8 8 6 8 6 6 8 8 7
Ta <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ga 17 16 18 16 19 18 18 18 17 18
La 29.6 28.1 28.6 22.7 27.7 26.9 279 26.8 27.9 28.7
Ce 56 52.8 534 434 524 51.4 53.8 53.3 54.1 54.4
Pr 6.15 6.15 6.01 497 5.8 5.96 6.26 6.02 6.13 5.98
Nd 23.7 24.5 23.5 20.2 22,6 23.6 254 24.5 23.9 244
Sm 4 2.4 3.9 3.5 3.7 4 3.9 4 4.1 3.7
Eu 1.11 1.18 1.03 1.07 1.07 1.06 1.14 1.15 1.17 1.02
Gd 3.24 3.51 3.28 3 3.05 3.25 322 3.49 3.43 3.18
Tb 0.54 0.56 0.54 0.47 0.47 0.48 0.52 0.53 0.55 0.45
Dy 3.29 3.52 3.16 3.22 3.82 32 3.19 3.49 3.33 293
Ho 0.64 0.69 0.63 0.66 0.6 0.61 0.62 0.68 0.66 0.58
Er 1.99 2.14 2.01 2.03 1.74 1.94 1.85 2.08 2.1 1.78
Tm 0.27 3 0.28 0.29 0.27 3 0.27 3 0.29 0.26
Yb 2.1 22 2 2.1 1.9 2 1.9 22 22 1.8
Lu 0.28 0.31 0.29 0.29 0.27 0.30 0.28 0.32 0.30 0.26
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The geochemistry and petrogenesis of Hossein abad
Tertiary volcanic rocks (southwest of Birjand, East of Iran)
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Abstract
The study area is located 50 km southwest of Birjand, in the northwest margin of Sistan

suture zone. In Hosseinabad area, the Tertiary volcanic rocks cross-cut the upper
Cretaceous ophiolitic sequences. These rocks are andesite and display porphyric and
glomeroporphyric textures. Plagioclase, hornblende, augite and biotite are the main
phenocrysts. Sieve texture and selective alteration in plagioclase, opacitization of
hornblende and the presence of mica-schist and amphibolitic enclaves are very common
in these rocks. High ratio of LREE/HREE, Sr/Y (average: 38.55) and SiO, (average:
59.09), and lack of Eu negative anomalies indicate that these rocks are similar to silica-
rich adakites suggesting that this magma could have been originated from a garnet
amphibolite source, resulting from metamorphism of thickened lower crust.
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