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Sample F12 F20 Fo6l Fo8 F74 F79 F93 F147 F149 T6
No.
(Wt%)
SiO, 57.60 53.20 58.00 59.00 58.60 58.00 58.80 56.90 57.80 55.30
Al,O3 16.20 16.90 17.20 16.80 16.80 16.90 16.30 16.50 16.10 16.60
Fe,0st 6.31 7.60 7.73 6.88 6.17 6.07 6.17 6.56 6.75 7.25
CaO 6.20 8.93 5.92 6.03 6.30 6.20 7.10 7.11 6.82 7.33
Na,O 3.90 3.60 3.90 3.50 3.60 3.80 3.70 3.50 3.60 3.50
K20 2.61 1.75 2.74 2.80 2.72 2.76 3.77 3.85 3.72 1.55
MgO 2.33 5.64 2.40 231 2.30 2.23 1.32 0.62 1.70 5.14
TiO, 0.55 0.64 0.58 0.55 0.56 0.55 0.66 0.65 0.64 0.76
MnO 0.14 0.13 0.16 0.15 0.15 0.14 0.11 0.12 0.17 0.13
P,0s 0.30 0.19 0.31 0.29 0.29 0.31 0.36 0.36 0.34 0.27
L.O.I 4.40 2.96 2.42 2.53 2.59 2.58 2.41 4.09 3.32 1.36
Total 100.5 101.6 101.4 100.8 100.1 99.6 100.7 100.3 100.9 99.3
Mg# 49.40 64.65 43.80 45.97 50.00 49.59 37.08 20.08 39.62 64.97
(ppm)
Rb 68 39.8 75.8 77.4 72.2 71.4 110 116 109 41.2
Sr 730 670 750 710 760 730 810 770 810 480
Y 16.9 14.2 17.5 16.8 16.9 16.3 18.2 17.9 17.5 0.5<
Zr 110 70 120 110 110 110 140 140 130 110
Nb 5 2 6 6 6 5 7 7 6 6
Cs 3.9 0.7 2.3 3.7 1.7 1.7 11.9 14.7 13.1 2.1
Ba 760 530 780 770 770 730 820 820 800 410
La 21.5 11.5 25.4 242 249 24.1 25 23.8 22.8 17.1
Ce 41.8 222 46.4 45.7 44.9 44.7 48.4 458 44.5 33.1
Pr 4.73 2.75 5.18 5.15 5 4.95 5.45 5.30 5.20 3.77
Nd 19.2 12.2 21.2 20.6 20.0 19.9 22.6 224 215 15.6
Sm 3.5 2.5 3.7 34 34 34 3.6 4.0 3.7 3.0
Eu 0.95 0.80 1.05 1.01 0.99 0.99 1.08 1.04 1.01 0.97
Tb 0.45 0.41 0.46 0.47 0.45 0.45 0.52 0.49 0.49 0.47
Dy 2.76 2.62 3.12 2.86 2.92 291 3.17 3.02 3.06 2.94
Ho 0.59 0.52 0.58 0.61 0.59 0.55 0.61 0.58 0.66 0.54
Er 1.69 1.55 1.84 1.76 1.75 1.72 1.93 1.83 1.84 1.69
Tm 0.24 0.23 0.26 0.24 0.25 0.25 0.27 0.26 0.27 0.25
Yb 1.7 1.5 1.9 1.9 1.7 1.7 1.8 1.8 1.8 1.7
Lu 0.25 0.19 0.27 0.24 0.25 0.23 0.26 0.23 0.26 0.22
Th 7.4 34 7.7 7.8 7.6 7.2 10.5 10.4 10.2 6.2
u 1.55 1.07 1.70 1.62 1.65 1.65 2.64 2.10 2.59 2.38
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Geochemistry and petrogenesis of Givshad volcanic and
subvolcanic rocks (southwest of Birjand, east of Iran)

Mohammad Hossein Zarrinkoub *, Seyed Saeid Mohammadi and Fazilat Yousefi

Department of Geology, University of Birjand, Birjand, South Khorasan, Iran

Abstract

The study area is located 41 Km Southwest of Birjand, in the northern part of Sistan
suture zone. An Eocene dioritic subvolcanic body together with andesites and basaltic
andesites have intruded into the paleogene shales and sandstones. The main textures in
these rocks are porphyric with microgranular groundmass, porphyric and
glomeroporphyritic. Plagioclase (oligoclase-andesine) and amphibole (green hornblende)
are the main phenocrysts. Biotite, clinopyroxene and rare olivine are the remaining
minerals of these rocks. The negative anomaly in high field strength elements (HFSE)
such as Nb and Ti in these rocks point to the geochemical characteristic of magmatic arcs.
High ratio of LREE/HREE, Sr/Y (Ave. 44.33), La/Yb (Ave. 12.48), the amount of SiO,
and the absence of Eu negative anomaly show that these rocks are similar to adakites. On
the base of obtained data, the magmatism can be the result of a post collision process in a
subduction regime originated from an eclogite source.
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