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Names 1 2 3 4 5 6 7 8 9 10
SiO, 46.69 51.11 50.69 49.68 46.61 48.26 51.62 50.12 46.43 49.63
Al,O4 14.81 16.01 14.81 14.43 13.95 14.91 15.86 15.29 12.97 14.93
Fe,0s 2.69 2.51 2.53 2.57 2.7 2.68 2.52 2.54 2.71 2.58
FeO 9.73 6.92 7.87 8.58 1151 9.61 7.72 8.43 11.47 8.57
CaO 7.11 7.89 7.11 9.70 7.92 8.49 7.45 9.51 7.81 9.21
MgO 6.19 4.29 5.51 4.80 6.24 6.08 4.30 4.61 7.18 4.85
Na,O 2.46 2.92 2.75 261 2.45 251 2.82 2.69 2.41 2.59
K,0 2.19 2.69 3.46 2.29 2.18 221 3.51 2.33 2.15 2.23
TiO, 1.19 1.01 1.03 1.07 1.20 1.18 1.02 1.04 1.21 1.08
MnO 0.16 0.11 0.12 0.14 0.91 0.16 0.11 0.12 0.98 0.15
P,05 0.44 0.49 0.26 0.34 0.34 0.43 0.34 0.36 0.21 0.41
SO; 0.03 0.02 0.02 0.06 0.07 0.05 0.01 0.02 0.04 0.01
LOI 1.54 1.26 1.34 131 1.29 1.19 1.21 1.49 2.21 1.29
Total 96.49 99.04 98.67 98.57 97.43 98.69 99.64 99.77 98.72 99.52
Ag 0.38 0.98 0.34 0.48 0.29 0.39 0.25 0.87 0.62 0.64
As 53 4.1 6.4 6.8 8.1 4.9 5.1 3.9 6.5 7.2
Ba 684 614 659 599 643 665 672 686 669 680
Be 2.2 2.1 2.1 2.2 2.2 2.2 2.2 21 2.2 2.1
Cd 0.1 0.1 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.2
Ce 71.3 72.1 79.8 82.6 89.1 72.1 80.2 713 80.1 79.6
Co 26.2 25.6 294 31.7 24.8 28.2 32.1 275 28.2 26.2
Cr 96 121 103 98 118 109 96 108 135 112
Cs 1.6 2.5 24 2.7 1.9 2 2.3 19 2 2
Cu 88.5 59.6 99.4 61.7 118 64.8 69.7 128 89.1 109
Dy 3.12 4 35 3.2 3 35 35 3 3 3
Er 0.95 3.9 3.1 2.7 2.9 2.8 2.7 2.7 2.7 2.9
Eu 1.16 1.54 1.62 1.39 1.42 1.48 1.59 1.52 1.54 1.34
Ga 16.15 15/15 14/95 15.2 16/15 16.05 16.1 16/15 14/95 15.9
Gd 7.15 13 14 12 12 14 15 17 14 15
Hf 4.04 4.8 4.1 45 4 44 4.3 39 35 4.7
Hg 0.06 0.05 0.06 0.05 0.06 0.05 0.05 0.05 0.06 0.06
Ho 0.84 0.64 0.62 0.6 0.61 0.62 0.69 0.65 0.64 0.59
K 14141 15048 15568 15572 17937 17562 15660 16554 14546 14146
La 23 28 31 31 29 31 30 31 30 29
Li 14.6 13.8 145 14.2 13.8 13.2 14.2 134 13.6 13.8
Lu 0.28 0.22 0.27 0.25 0.23 0.21 0.22 0.23 0.24 0.25
Mg 19988 19681 18646 17679 18623 18880 18780 18651 18611 17869
Mn 998 997 977 910 957 960 950 959 968 982
Mo 3.3 6 11 7 9 10 5 12 3.2 3.1
Nb 23.8 18.6 224 19.7 20.69 23.8 215 22.2 224 19.2
Ni 55 61 62 64 58 59 65 56 54 51

P 1010 1513 1345 1376 1579 1368 1479 1388 1399 1562
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Names 1 2 3 4 5 6 7 8 9 10
=) Jgaz aelsl
Pb 11.6 10.84 11.54 11.38 11.49 11.61 11.47 11.08 10.26 11,51
Pr 6.5 125 9 11 8.5 105 8.5 115 9.5 9.5
Rb 45.6 38.6 48 394 37 44 39.2 42 41 445
S 50 161 87 90 134 95 121 119 99 131
Sh 0.8 1.02 1.03 0.89 0.89 0.99 0.98 0.89 0.82 1.01
Sc 19 29 21 28 32 28 18 24 31 17
Sm 2.3 3 5 4 4 4 4 5 5 3
Sn 2.1 3.46 3.73 4.26 6.28 2.1 9.65 9.38 2.18 3.57
Sr 610 584 591 599 594 602 596 609 586 591
Ta 3.2 6 7 4 7 5 2 5 4 2
Tb 1.3 4.1 3.2 2.9 3.8 3.3 2.9 2.2 2.7 3.3
Te 0.2 0.2 0.3 0.6 0.5 0.4 0.6 0.2 0.4 0.3
Th 9.89 9.92 8.98 11.02 9.65 9.81 9.78 9.68 10.01 10.12
Ti 4489 5226 5534 5468 5268 5628 5380 5292 5568 5586
Tm 0.15 0.21 0.3 0.29 0.23 0.3 0.24 0.23 0.29 0.3
U 3.2 3.6 5.6 4.2 4.1 3.9 4.1 3.1 5.1 4.2
\% 213 198 213 199 219 215 198 198 211 218
W 2.1 8.4 6.4 45 5.9 8.9 2.1 9.2 4.1 7.8
Y 17.6 18.1 16.9 175 16.8 174 16.9 16.9 174 16.2
Yb 2.35 24 25 25 2.4 2.5 2.4 2.4 2.4 25
Zn 91.6 112 108 86 194 92.9 132 241 124.8 149
Zr 199 184 201 199 189 192 199 188 194 192
Hfy 13.07 15.53 13.27 14.56 12.94 14.24 13.92 12.62 11.33 15.21
Smy 5.18 6.76 11.26 9.01 9.01 9.01 9.01 11.26 11.26 6.76
Tay 78.05 146.3 170.73 97.56 170.73 121.9 48.78 121.9 97.56 48.78
Lay 33.48 40.76 45.12 45.12 42.21 45.12 43.67 45.12 43.67 42.21
Ba/Nb 28.74 33.01 29.42 30.41 31.08 27.94 31.26 30.90 29.87 35.42
Ba/Th 69.16 61.90 73.39 54.36 66.63 67.79 68.71 70.87 66.83 67.19
FeO*/MgO 1.96 2.14 1.84 2.27 2.23 1.98 2.32 2.33 1.94 2.25
La/Nb 0.97 151 1.38 157 1.40 1.30 1.40 1.40 1.34 151
Nb/U 7.44 5.17 4.00 4.69 5.05 6.10 5.24 7.16 4.39 4,57
Nb/Y 1.35 1.03 1.33 1.13 1.23 137 1.27 131 1.29 1.19
Nb/Zr 0.12 0.10 0.11 0.10 0.11 0.12 0.11 0.12 0.12 0.10
Rb/Y 2.59 2.13 2.84 2.25 2.20 2.53 2.32 2.49 2.36 2.75
Rb/Zr 0.23 0.21 0.24 0.20 0.20 0.23 0.20 0.22 0.21 0.23
Sr/P 0.60 0.39 0.44 0.44 0.38 0.44 0.40 0.44 0.42 0.38
Th/Zr 0.05 0.05 0.04 0.06 0.05 0.05 0.05 0.05 0.05 0.05
TilY 255.06 288.73 327.46 312.46 313.57 323.45 318.34 313.14 320.0 344.81
Ba/Nb 28.74 33.01 29.42 30.41 31.08 27.94 31.26 30.90 29.87 35.42
Zr/Nb 8.36 9.89 8.97 10.10 9.13 8.07 9.26 8.47 8.66 10.00

zZrlY 11.31 10.17 11.89 11.37 11.25 11.03 11.78 11.12 11.15 11.85
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* Or= Orthoclase, Ab= Albite, An= Anorthite, Ne= Nepheline, Di= Diopside, Hy= Hyperstene, Ol= Olivine, Hm=
Hematite, Tn= Titanite, Ap= Apatite, Pr= periclase, Prv = Perovskite, II= limenite, Lc= leucite
Norm 1 2 8 4 5 6 7 8 9 10
Or 129 15.9 184 135 12.9 13.0 17.7 13.7 12.7 13.2
Ab 22.8 19.7 21.7 22.0 184 18.2 219 18.8 194 18.9
An 22.9 22.6 18.8 205 20.6 22.8 20.3 22.8 18.2 225
Ne 1.0 1.0 0.8 1.1 0.3 1.0 1.0 1.0 0.8 1.0
Lc 2.1 2.2 1.0 1.1 2.5 2.5 0.9 1.8 2.4 2.4
Di 4.2 7.6 9.5 16.2 9.9 8.9 11.1 11.6 13.2 10.3
ol 10.2 9.7 6.2 9.0 11.3 9.4 9.6 11.0 10.0 104
Tn 2.9 25 25 2.6 25 2.9 2.6 3.0 2.7 2.3
Hm 12.3 9.8 9.2 10.0 10.3 12.3 10.0 10.2 131 9.0
Prv 4.2 2.1 1.2 24 5.6 3.2 1.3 1.0 2.1 4.1
Ap 1.1 1.2 6.2 0.8 0.8 1.0 0.9 0.5 1.0 1.0
Pr 0.3 0.2 0.3 0.2 15 0.3 0.2 0.3 1.7 0.3
1l 21 2.3 2.2 0.2 0.3 21 2.2 21 2.0 2.0
Sum 100.0 97.8 98.9 100.0 98.0 98.7 99.7 98.4 99.7 98.0
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Abstract

An association of olivine-gabbroic dikes is located in the northwest of Iran, south-
southwest of Germi city (Ardebil province), with N-S trend in the Talesh zone.
Mineralogically, these rocks consists of phenocrysts of plagioclase, clinopyroxene
(augite) and olivine with minor minerals of biotite, amphibole, apatite, opaque and zircon.
The dominant textures in these rocks are porphyry, granular and ophitic. From the
chemical aspect, the parent magma is alkaline nature. The spider diagram with a positive
lead anomaly indicates the crustal assimilation process with LREE enrichment compared
to HREE which is related to enriched mantle. The trend of major oxides vs. SiO, on
Harker diagrams indicates evolution process through differentiation, with slight
metasomatism which can be related to subducted slab derived fluid. Based on the
aforementioned evidences, the olivine gabbros were formed from an extensional back arc
basin resulting from subducting oceanic crust in the northern branch of NeoTethys located
between the blocks of Toriid-Anatolli in the south of Armenia beneath the crust of
Quafgaz and Armenia.
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