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Petrology of volcanic rocks from Khan- Ghohestan area
(Northeast of Birjand, East of Iran)
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Abstract

The Tertiary volcanic rocks in the Khan area have vast outcrops and alternatively
include of lava and pyroclastic rocks. The composition of most lavas are dacite, andesite
and basaltic trachyandsite with medium potassium calc-alkaline nature. The most
phenocrysts in these rocks include oscillatory chemical zonal plagioclases with andesine
to oligoclase composition, hornblende, pyroxene, and quartz with apatite as a common
accessory mineral. The most important textures of these rocks are porphyritic with
microgranular and microlitic matrix, glomeroporphyritic, flow and vesicular. The
essential mineral textures are sieve, gulf corrosion and zoning, which point to
inequilibrium and magma mixing processes during magma ascension. Depletion of Ti
and Nb of these rocks can be indication of magmatism of subduction zone. Nb negative
anomaly in the rocks under study is indicator of continental rocks and may be related to
crustal involvement in magmatic processes. Based on normalized spider diagrams for
rare and rare earth elements, depletion of incompatible elements with high ionic
potential such as Ti, Nb, P and Zr in the studied samples can be attributed to magmatism
of subduction zone and may be ascribed to the presence of an enriched and
metasomatized mantle source by subduction processes and also the occurrence of
amphibole and high oxygen fugacity in the magma. Based on the interpretation of
tectono-magmatic diagrams, the study volcanic rocks are related to active continental
margin subduction zone.
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Sample No. F-9 F-15 F-69 F-74 F-98 F-102 F-103 F-115 F-118 F-87
SiO, 68.13 67.72 66.10 66.67 65.25 58.43 67.67 57.36 56.81 64.38
TiO, 0.40 0.41 0.38 0.42 0.52 1.13 0.38 1.33 1.31 0.55
ALO; 15.37 15.8 15.22 15.11 15.64 17.08 14.62 17.38 17.29 15.63
Cr;0; 0.004 0.009 0.007 0.006 0.006 0.007 0.006 0.005 0.006 0.006
Fe,03 3.12 3.72 3.09 322 4.34 7.15 3.05 7.08 7.30 4.36
MnO 0.06 0.09 0.04 0.03 0.06 0.13 0.11 0.13 0.12 0.08
MgO 1.25 1.32 1.32 1.58 1.36 2.94 1.49 3.33 3.27 1.99
CaO 4.11 3.83 438 4.35 4.54 5.53 333 5.72 5.69 4.68
Na,O 3.81 3.88 3.61 3.68 4.06 4.57 3.38 4.84 4.74 3.67
KO 1.84 2.09 1.81 1.95 1.74 1.62 2.92 1.56 1.53 1.92
P,0s 0.15 0.15 0.14 0.12 0.27 0.50 0.10 0.51 0.49 0.27
LOI 1.6 1.4 3.7 2.7 Y2 0.7 2.8 0.5 1.2 2.2
Ni 20 29 23 22 20 25 20 22 26 20
Sc 6 6 6 8 8 10 7 11 11 8
Ba 342 335 393 294 328 225 412 212 245 279
Be 2 1 2 1 1 3 1 3 1 1
Co 6.3 7.4 5. 7.8 7.6 16.2 6.6 17.1 16.8 22
Cs 22 4.8 3.6 6.3 2.4 1.2 52 0.6 0.1 1.6
Ga 14.8 14.2 13.5 14.3 15.2 16.6 13.9 17.0 16.2 13.6
Hf 4.7 4.7 42 4.0 52 5.7 4.0 5.7 5.8 5.0
Nb 8.1 7.7 7.6 6.7 10.7 16.3 8.3 17.1 16.6 10.2
Rb 59.5 69.7 84.8 72.8 45.2 342 103.0 20.1 253 49.5
Sn 2 3 2 2 2 2 2 2 2 1
Sr 259.6 241.9 298.0 246.2 310.8 450.3 210.6 490.6 496.1 292.4
Ta 0.7 0.6 0.7 0.6 0.8 1.1 0.8 1.2 1.1 0.8
Th 11.0 11.2 12.0 10.9 8.9 6.5 13.6 6.2 6.2 9.0
U 2.0 23 22 22 1.8 1.3 3.0 1.2 1.1 1.5
\4 45 48 44 63 62 66 48 71 74 62
w 1.1 1.3 0.9 1.5 0.8 0.5 1.0 0.5 0.5 0.6
Zr 208.8 205.5 175.2 164.7 242.7 299.0 167.6 299.0 288.5 241.0
Y 16.7 16.2 14.4 15.1 22.5 28.5 18.6 28.9 27.3 23.3
La 27.4 25.4 25.6 22.0 30.2 33.1 25.5 31.3 32.0 29.5
Ce 48.2 46.1 41.3 39.1 54.7 63.5 45.8 61.5 60.6 54.5
Pr 5.04 4.86 4.65 4.23 6.01 7.07 4.68 7.07 6.80 5.65
Nd 17.5 17.1 15.6 15.0 21.8 26.2 16.6 26.5 26.3 20.2
Sm 3.44 3.20 2.96 292 4.16 5.39 3.19 5.32 5.27 3.84
Eu 0.84 0.83 0.78 0.76 1.13 1.56 0.64 1.55 1.55 1.07
Gd 3.17 3.04 2.86 2.62 4.10 532 3.19 5.20 5.20 4.02
Tb 0.50 0.51 0.46 0.45 0.67 0.86 0.51 0.87 0.86 0.67
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Lu 0.26 0.27 0.25 0.27 0.38 0.47 0.31 0.44 0.46 0.38
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