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Fe,04* =Total Fe as Fe,05, LOI=Loss On Ignition, Mg#=100Mg/(Mg+Fe?*)

Sample VS-1 VS-3 VS-4 VS-6 VS-8 VS-9 VS-10  VS-11  VS-13 VS-14  VS-16
Sio, 59 59.9 58.9 59.5 59.1 59.6 59.1 56 56.5 59.2 56.3
Al,O4 15.7 16.2 16.3 16.1 16.1 16.2 15.9 16 16.1 16.7 16.4
Fe,Oz* 4.98 5.85 5.69 5.7 5.66 5.65 5.65 6.57 6.15 5.6 6.87
CaO 4.4 55 5.67 5.71 5.86 5.54 5.32 5.95 6.42 52 6.71
MgO 1.72 2.26 2.44 2.34 2.49 2.47 2.33 3.35 3.54 1.57 2.82
Na,O 35 35 3.2 3.2 3.2 3.3 3.3 3.3 3.5 3.6 3.7
K,0 2.39 1.8 2.3 2.34 2.04 2.37 2.56 2.04 1.28 3.22 2.03
TiO, 0.64 0.68 0.68 0.7 0.66 0.65 0.67 0.77 0.73 0.77 0.86
MnO 0.07 0.1 0.1 0.1 0.12 0.1 0.1 0.17 0.13 0.15 0.11
P05 0.19 0.18 0.17 0.18 0.18 0.18 0.21 0.29 0.26 0.29 0.2
LOI 2.79 2.74 3.22 3.19 3.91 2.9 2.52 3.98 3.32 2.35 1.51
Total 95.4 98.7 98.7 99.1 99.3 99.0 97.7 98.4 97.9 98.7 97.5

Q 171 174 15.8 16.5 16.6 15.9 155 11.7 12.7 13.2 9.69
Or 141 10.6 13.6 13.8 121 14 15.1 12.1 7.56 19 12
Ab 29.6 29.6 27.1 27.1 27.1 27.9 27.9 279 29.6 30.5 31.3
An 20.1 23.2 23.3 22.7 23.5 224 21 22.8 24.4 19.9 22.2
Di 0.42 2.38 2.99 3.63 3.51 3.16 3.24 3.86 4.59 3.25 7.94
Hy 6.32 7.25 7.3 6.72 7.23 7.31 6.89 9.69 9.86 4.36 6.33
Mt 2.86 3.35 3.25 3.26 3.23 3.23 3.23 3.76 3.35 3.51 3.93
I 1.22 1.29 1.29 1.33 1.25 1.24 1.27 1.46 1.39 1.46 1.63
Ap 0.45 0.43 0.4 0.43 0.43 0.43 0.5 0.69 0.62 0.69 0.47
Sum 92.2 95.5 95 95.4 95 95.6 94.7 93.9 94.1 95.9 954
Ba 570 610 550 680 620 580 650 1380 890 810 500
Sr 350 450 450 440 490 440 470 550 890 510 450
Zn 51 62 57 63 121 59 62 91 75 51 70
Ce 34.9 375 35.3 36.3 36.5 36.7 40.3 474 46.1 425 344
Co 11.6 14 15.8 14.8 13.8 14.3 14.9 18.9 19.3 12.2 19.6
Cs 1 1 3 3.3 4.4 3.1 2.9 3 2.3 1.9 1.4
Cu 42 43 58 39 46 38 54 82 54 42 63
Dy 2.63 2.8 2.79 2.59 2.72 2.6 2.84 2.99 2.77 3.3 2.89
Er 1.64 181 1.76 1.66 1.77 1.64 1.77 1.72 1.84 1.94 1.7
Eu 0.89 0.99 0.9 0.89 0.95 0.89 1.02 1.26 1.02 1.37 1.01
Ga 17 17 17 17 17 17 17 18 18 18 18
Gd 2.87 3.1 2.83 2.74 2.93 2.78 3.22 3.79 3.08 3.9 3.12
Hf 3 3 3 3 3 3 3 4 4 4 3
Ho 0.58 0.62 0.6 0.56 0.59 0.55 0.6 0.61 0.62 0.67 0.61
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Sample VS-1  VS-3  VS-4  VS6 VS8 VS99 VS0  VS-11  VS-13  VS-14  VS-16
=) Jgaz asll
La 206 209 206 207 207 207 229 25.6 24.4 24 19
Lu 025 027 029 025 027 026 026 0.27 027 028 027
Nb 7 7 7 7 7 7 7 8 7 8 7
Nd 153 165 155 151 15.7 156 183 222 19 215 156
Ni 19 19 17 17 12 14 16 23 28 19 19
Pr 4.2 425 411 41 4.12 41 4.74 5.65 513 538  3.97
Rb 552 373 634 637 744 727 943 81.9 731 883 485
Sm 3.1 33 3.1 3 3.2 3.1 36 4.4 35 43 34
Ta 025 025 025 025 025 025 025 0.25 025 025 025
Tb 045 048 045 041 045 046 047 0.55 047 056 0.9
Th 9.4 7.7 9.3 9 8.6 9.2 95 95 8.1 10.1 7.1
™™ 025 025 025 024 026 024 027 0.25 027 029 027
U 237 235 267 272 255 285 295 2.4 236 311 2.2
129 149 146 151 134 139 164 154 178 165 209
Y 154 168 159 15.1 165 156 169 172 16.9 186 165
Yb 17 17 1.8 17 17 16 17 17 1.8 1.9 17
zr 100 100 96.8 104 91.6 102 108 132 119 123 93.8
Eu/Eu* 091 095 093 095 095 093 092 0.94 095 102 095
Mg 338 364 389 379 395 394 38 431 452 309 379
80
Rhyolte/Dacite o
0 Rhyodacite/Dacite
Trachyte
S w0 R (Winchester sLyTcs, 2 ailaie clacKiw gouailb ¥ o

50 +

40

* s

Phonolite

Sub-AB
AB

Bas/Trach/Neph

0.001

T T T
0.010 0.100 1.000

ZrTiO2

= 0= eolai_wl (Peccerillo and Taylor, 1976)
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; (100Mg/(Mg+Fe?*)=33.83-45.2)
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Petrology and petrogenesis of Eocene volcanic rocks
of Sharafabad (NW Varzeghan, Eastern-Azarbaijan)

Morovvat Faridazad *
Faculty of Mining Engineering, Sahand University of Technology, Tabriz, Iran

Abstract

The study area is located in NW of Varzeghan in the Eastern Azarbaijan province. Based
on tectonic units, this area is situated in the Alborz-Azarbaijan subzone of the Central Iran
zone. According to field studies the studied volcanic rocks are composed of andesitic
cones and lava flows with porphyritic texture. Petrographic studies indicate that they have
porphyritic texture with fine-grained to glassy matrix. Glomeroporphyritic, vesicular and
poikilitic textures are also present. The main phenocrysts minerals are: plagioclase,
hornblende, clinopyroxene and opaque minerals. Apatite, quartz, biotite are the
accessories and the secondary minerals are: sericite, iddingsite, epidote, clays minerals,
chlorite and opaques. According to geochemical classification, the studied rocks are
intermediate and are plotted on the field of andesite. These rocks are plotted on the fields
of calc-alkaline to high-K calc-alkaline series. On the REE diagrams the studied rocks
display enrichment of LREE's respect to HREE's, which is a feature of calc-alkaline rocks
of active continental margin volcanoes. Based on various geochemical diagrams, tectonic
setting of the studied rocks is analogous with tectonic features of active continental
margin arc settings. Investigation on the source nature of the studied rocks by using
various geochemical diagrams and petrological modeling indicate that they have been
generated by 1-5% partial melting of garnet lherzilitic source which enriched by addition
of releasing fluids from subducting slab in the subduction environment and this magma
has been subjected to upper crust contamination through ascending to above levels.

Key words: Andesite, High-K calc-alkaline series, Active continental margin, Garnet
Iherzolite, VVarzeghan, Alborz-Azarbaijan subzone
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