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Oxide H11 H17 H21 H22 H23 H25 H26 H27 H38 H39
Sio2 48.9 47.4 49.2 46.7 455 471 46.7 485 479 44.7
TiO2 0.83 111 0.88 0.87 115 0.84 1.06 0.87 0.89 0.77
Al203 20.1 16.9 133 143 16.9 19.2 15.4 12.8 16.7 117
Fe203 6.49 10 8.74 8.07 9.95 6.41 8.76 8.96 8.12 8.2
MnO 0.12 0.18 0.15 0.16 0.21 0.12 0.18 0.14 0.14 0.13
CaO 5.04 8.89 7.88 116 7.74 7.95 8.05 7.53 8.97 9.22
MgO 3.7 5.87 127 4.1 4.57 2.05 53 14.7 4.7 13
Na20 34 4 2.2 2 5.3 2.4 28 19 2.7 14
K20 5.38 172 2.64 5.05 1.38 4.44 5.25 2.25 3.42 2.35
P205 0.63 0.43 0.3 0.5 0.46 0.63 0.58 0.25 0.53 0.29
Oxide H63 H66 H76 H77 H88 HI1 H92 H93 H94 H95
Sio2 47 41.7 519 48.5 45.8 46.3 48.9 575 47.4 47.8
TiO2 1.04 111 0.96 1.04 0.76 0.54 1.07 0.51 0.95 1.08
Al203 155 16.3 16.7 15.2 1.7 18.2 17.7 20 16 18.3
Fe203 10 10.7 8.48 103 9.25 6.72 9.22 4.22 9.86 9.88
MnO 0.18 0.18 0.15 0.17 0.15 0.18 0.18 0.16 0.17 0.16
CaO 9.96 8.67 8.02 9.52 7.67 6.59 9.05 3.88 8.24 9.31
MgO 6.41 5.42 5.52 7.08 152 2.49 4.05 0.72 4.54 4.92
Na20 2.8 4.1 2.7 2.2 2.8 8.4 3.4 5.5 4.8 3
K20 185 1.83 2.59 2.16 1.56 0.38 2.43 6.16 174 22
P205 0.43 0.45 0.26 0.28 0.22 0.52 0.4 0.17 0.45 0.3

.wb:)ydmdb&mglﬁffauqk.:@w—YJ}J?

sample H11 H17 H21 H22 H23 H25 H26 H27 H38 H39
Ba 1010 500 430 1310 380 1000 720 360 750 380
Ce 59.6 56.8 319 53.7 56.5 61.2 128 273 56.8 29.7
Co 153 325 46.1 265 292 16.7 26 50.2 27.4 45.3
Cr 68 68 821 68 68 68 68 821 205 889
Cs 6 21 3.9 13 2.2 1.3 5 16 12 45
Dy 3.85 4.23 3.21 3.81 4.36 3.77 5.59 2.98 3.85 2.96
Eu 154 17 1.09 171 18 159 257 0.99 1.65 1.02
Gd 4.25 5.34 35 5.32 5.29 4.56 7.44 3.28 4.63 3.2
Hf 3 3 2 3 3 3 7 2 3 2
La 36.2 30.2 19.4 29.1 321 36.3 70.6 14.8 318 16.2
Lu 0.25 0.29 0.25 0.25 03 0.28 0.32 0.19 0.28 0.2
Nb 16 10 9 7 1 16 31 8 15 8
Nd 26.9 289 16.6 27.9 29.7 26.5 55.1 14.4 26.6 156
Ni 29 33 401 33 21 38 31 487 104 469
Pr 6.9 6.94 3.99 6.92 7.13 7.05 147 3.51 6.81 3.74
Rb 126 15.6 96 95.4 244 100 119 63.7 88.2 87
Sm 5.1 5.8 3.8 5.8 6.2 5.3 9.8 32 5.3 3.3
Sr 800 790 410 600 1050 3930 670 390 790 460
Ta 0.8 0.5 0.5 0.5 0.5 0.8 15 0.5 0.8 0.5
Th 8.4 6.2 4 6.3 5.9 8.8 21.6 33 8.7 35
U 1.86 1.62 1.05 2.42 1.63 2.44 6.6 0.95 3.6 1.06
Y 192 20.1 16.6 18.8 203 19.4 26.2 14.8 20.2 145
Yb 19 2 16 17 2 19 23 15 2 15
Zr 113 99 85.2 99.5 97.1 116 257 74.8 118 70.9

sample H63 HG66 H76 H77 H88 H91 H92 H93 H94 H95
Ba 590 700 410 430 370 870 650 770 1090 500
Ce 40.7 56.1 41.6 376 20.9 64 545 112 52 32.6
Co 324 316 275 374 56.3 213 23.7 5.2 29.5 31
Cr 137 68 205 205 1299 68 68 68 68 68
Cs 11 2.4 18 11 4.5 8.6 0.9 219 2 2.7
Dy 4.38 4.61 4.2 4.07 2.76 3.61 4.84 4.91 4.34 3.85
Eu 159 1.67 125 127 0.86 1.65 172 1.68 1.67 1.28
Gd 4.93 5.38 4.27 4.35 2.87 5.05 5.47 5.86 5.35 3.86
Hf 3 3 3 3 2 2 4 10 3 2
La 243 29.1 213 20.6 1.2 36 28.5 65.7 27.3 17.3
Lu 03 0.33 0.35 0.29 0.19 0.28 0.39 0.5 0.31 0.27
Nb 8 12 9 10 6 9 14 46 9 9
Nd 246 29.6 21 198 116 30.2 275 39.8 27.2 16.9
Ni 60 30 67 63 488 15 19 8 23 43
Pr 6.06 7.18 5.15 4.75 2.64 7.59 6.56 116 6.67 4.09
Rb 913 149 743 58.2 36.9 37.1 49 320 28.6 51
Sm 54 6.1 4.5 4.4 2.8 6.1 5.9 6.9 5.8 38
Sr 1060 950 450 450 360 280 790 1090 810 680
Ta 0.5 0.5 0.5 0.5 0.5 0.5 0.6 2.8 0.5 0.5
Th 33 5.9 5.6 3.8 24 117 5.9 40.6 6 33
U 0.83 159 143 0.87 0.49 4.02 1.65 12.6 1.29 0.91
Y 217 226 217 205 13.6 18.7 25 287 22.3 18.4
Yb 2.1 2.2 2.4 2.1 13 17 2.4 35 2.2 A /2N
Zr 87.6 118 123 101 57.5 89.7 131 438 108 79.9
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sample EIST/ES |y ERDEST “Nd/A4Nd “ISm/“Nd &eNd
H21 0.705984 0.677760 0.512585 0.13785 -1.03
H27 0.705569 0.472784 0.512615 0.13382 -0.45
H77 0.705331 0.374368 0.512594 0.13382 -0.86
H95 0.704628 0.217095 0.512686 0.13540 0.94
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Abstract

Heiran area is located in northwest of Ardabil and southwest of Caspian Sea. Field evidences indicate submarine volcanic activities in this area.
The rocks in this area are of basaltic composition. The outcrops of pillow lavas, prisms, dykes and lava flows in different points are evidences
showing the existence of oceanic crust in this area. Studies on other locations of southern margin of Caspian Sea as well as structural and
petrological similarities between Heiran and these areas may confirm the fact that Heiran area is part of geo-suture of Caspian Sea southern
margin. The submarine lavas in this area attributed to late Cretaceous-Eocene. With regard to petrographical characteristic, these rocks range
from andesitic basalt to olivine basalt, and belong to alkaline series. The tectonomagmatic environment of these lavas is related to back
arc basin. These magma originated from sub continental lithospheric mantle and formed in a supra subduction environment. During late
Cretaceous-middle Paleogene, the closure of Sevan-Akera-Qaradagh led to the formation of marginal basin in the form of a back arc basin in
the margin of Caspian Sea. The submarine lavas of Heiran likely originated from the volcanic activities in this marginal basin.
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