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early-middle- . ® .
jurassic: o] Jc :conglomerate, siltstone, sandstone, limestone Small stocks and dikes
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Sample | BEO1 | BE0O2 | BEO3 | BE0O4 | BEO5 | BEO6 | BEO7 | BE0O8 | BE0O9 | BE 10
(pl> slaosls) Major Oxide (Wt%)
Sio, 47.39 | 48.73 | 48.33 | 47.91 | 48.37 | 48.66 | 48.08 48.46 48.28 47.31
TiO; 2.27 1.57 1.58 3.22 1.6 1.65 1.87 2.2 1.81 2.45
AlL,O; | 13.26 | 16.44 | 1653 | 13.88 | 16.03 | 1541 | 14.98 14.38 15.35 14.8
Fe,O; | 1445 | 1053 | 1085 | 15.65 | 1147 | 1141 | 12.22 13.36 11.69 14.26
MnO 0.23 0.17 0.17 0.25 0.18 0.18 0.19 0.21 0.19 0.22
MgO 4.87 6.74 6.77 4.28 6.69 6.79 6.52 5.44 6.39 5.96
CaO 9.19 9.39 9.97 7.51 10.46 | 10.65 9.92 9.38 10.32 9.1
Na,O 291 3.34 3.21 4.39 3.33 3.33 3.18 3.59 2.94 3.47
K,O 0.34 0.81 0.66 0.79 0.41 0.4 0.81 1.14 1.32 0.5
P,Os 0.26 0.22 0.18 0.6 0.2 0.17 0.24 0.27 0.23 0.27
L.O.l 5.18 2.22 1.91 1.86 1.35 151 2.33 1.75 1.49 1.72
Total | 100.3 | 100.2 | 100.2 | 100.3 | 100.1 | 100.2 | 100.3 100.2 | 100.09 | 100.1
Trace elements (ppm)
Ba 72.380 | 105.675 | 73.346 | 180.915 | 64.343 | 66.436 | 142.998 | 296.407 | 256.182 | 133.929
Co 55.828 | 40.117 | 47.384 | 35.785 | 48.485 | 58.243 | 38.462 | 47.904 | 44510 | 62.50
Cs 1371 | 4403 | 5528 | 0.398 | 12.121 | 14.808 | 1.972 1.098 0.791 0.595
Ga 22,527 | 16.634 | 17.769 | 16.899 | 17.172 | 20.731 | 12.821 | 19.960 | 17.804 | 23.810
Hf 3918 | 3914 | 3949 | 6.958 | 3.030 | 3.949 | 3.945 4.990 3.956 2.976
Nb 8.815 | 5.871 | 6.910 | 10.934 | 6.061 | 6.910 | 3.945 8.982 6.924 6.944
Rb 5.093 | 48.141 | 41.856 | 17.8 | 21.313| 24.284 | 24.753 45.4 48.863 10.2
Sr 230 346 324 167 247 263 252 297 286 425
Ta 0.4 0.3 0.4 0.7 0.3 0.2 0.2 0.1 0.2 0.1
Th 0.78 0.78 0.79 2.783 1.01 0.99 0.49 1.397 0.593 1.687
\% 369.6 | 257.2 | 257.7 | 355.6 | 257.6 | 267.2 | 297.8 330.5 295.9 394.4
Zr 215 137 158 249 162 188 108 220 158 198
Cu 160 89 102 29 109 127 78 107 101 123
Zn 150 81 93 101 100 132 54 131 97 140
Ni 26.4 69.5 73.1 10.9 50.5 49.4 60.2 29.9 56.4 45.6
Mo 9.79 5.87 5.92 3.97 4.04 3.94 1.96 2.99 1.96 2.97
Rare earth elements (ppm)
La 24.4 23 235 34.4 22.4 22.7 22.9 27.4 22.1 29.1
Ce 24.4 19.5 20.7 447 18.1 19.7 18.7 26.9 19.7 31.7
Pr 3.72 3.03 3.06 6.46 2.83 2.96 2.96 3.99 2.97 4.56
Nd 18.6 14.7 14.8 30.8 14.1 14.8 15.8 20.0 14.8 20.8
Sm 5.3 4.0 4.1 8.0 4.1 4.3 4.2 5.4 4.1 55
Eu 2.15 1.47 1.58 2.98 1.62 1.58 1.78 1.90 1.68 2.18
Gd 5.88 4.40 4.64 8.75 4.65 5.03 4.93 5.99 4.85 6.15
Th 1.18 0.89 0.90 1.69 0.96 0.99 0.94 1.20 0.99 1.19
Dy 6.95 5.19 5.13 9.84 5.45 5.92 5.42 6.99 5.74 6.94
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Y-F Jgoz asll
Ho 1.47 1.17 1.18 2.09 1.21 1.18 1.18 1.50 1.19 1.49
Er 4.21 3.03 3.26 5.77 3.33 3.55 3.35 4.29 3.46 4.17
Tm 0.78 0.60 0.57 0.99 0.72 0.66 0.61 0.80 0.60 0.72
Yb 3.9 2.9 2.9 5.8 3.3 34 3.2 3.9 3.3 4.1
Lu 1.27 0.98 0.91 1.19 0.77 0.71 0.62 0.69 0.57 0.68
Y 55 33 37 52 38 45 27 49 38 54

Norm (CIPW)
Q 8.03 0.48 0.41 2.38 0.58 0.9 1.2 1.2 0.5 1.9
Or 211 4.89 3.97 4.74 2.45 2.39 4.88 6.8 7.9 3.0
Ab 2586 | 2885 | 27.64 | 37.70 | 28.52 | 2855 | 27.44 30.84 25.24 29.85
An 23.23 | 28.04 | 29.25 | 16.07 | 27.92 | 26.26 | 24.69 20.06 25.15 23.7
Di 12.08 | 10.23 | 11.65 5.74 1429 | 16.4 14.02 14.36 15.28 9.8
Hy 7.14 12.39 | 11.76 8.16 10.24 | 9.54 10.06 7.09 9.06 10.55
I 0.51 0.37 0.37 0.54 0.39 0.39 0.41 0.45 0.41 0.48
Hm 15.17 | 10.75 | 11.04 | 15.88 | 1161 | 1156 | 12.46 13.56 11.86 14.5
Tn 5.18 3.45 3.46 7.32 3.47 3.60 4.15 4.89 3.97 5.49
Ap 0.64 0.53 0.42 1.44 0.5 0.40 0.6 0.65 0.55 0.6

olge Biz 5l dxlllas 090 bl S sladiges Lol polic laanST Slaad dy 300 wls -Y-F Joo
Fe05/Fe0 s polin prumeas g 8

Sample | BEO1 BE 02 BEO3 | BEO4 | BEO5 BE 06 BE 07 BE 08 BE 09 BE 10
SiO, 49.78 49.74 49.18 48.63 48.97 49.31 49.04 49.20 48.98 48.09
TiO, 2.384 1.603 1.608 3.268 1.620 1.672 1.907 2.234 1.836 2.490
Al,04 13.93 16.78 16.82 14.09 16.23 15.62 15.28 14.60 15.57 15.04
Fe,0; 5.39 3.82 3.92 5.63 4.13 4.10 4.81 4.21 5.14
FeO 9.79 6.93 7.12 10.25 7.50 7.46 8.75 7.65 9.35
MnO 0.242 0.174 0.173 0.254 0.182 0.182 0.194 0.213 0.193 0.224
MgO 5.116 6.880 6.888 4.344 6.773 6.881 6.650 5.523 6.483 6.058
CaO 9.653 9.585 10.144 | 7.623 | 10.590 10.792 10.117 9.524 10.470 9.250
Na,O 3.057 3.409 3.266 4.456 3.371 3.375 3.243 3.645 2.983 3.527
K:0 0.36 0.83 0.67 0.80 0.42 0.41 1.16 1.34 0.51
P20s 0.273 0.225 0.183 0.609 0.202 0.172 0.245 0.274 0.233 0.274
Cr,04 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
BaO 0.011 0.010 0.010 0.020 0.010 0.010 0.020 0.041 0.030 0.020
Total 100 100 100 100 100 100 100 100 100
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Abstract

Bande Hezar Chah metamorphic — igneous complex is located in 25Km from Southwest
of Biarjomand (southeast Shahrood - in Semnan province) and in the northern margin of
Central Iran structural zone. The complex crossed cut by Late Neoproterozoic quartz
dioritic dykes and Middle Jurassic gabbroic dyke swarms with east — west strike. The
gabbroic dykes intruded in the granitoid pluton of Bande-Hezar chah with Late
Neoproterozoic- Early Cambrian age and the detrital sedimentary sequence
(conglomerate, sandstone, shale and siltstone, equivalent to Shemshak Formation in
Alborz) with Late Triassic — Early Jurassic age; but they have not been observed in the
limestone- sandy limestone sequence of upper Jurassic (equivalent to Delichay
Formation). The study gabbroic dykes generally consist of plagioclase and augitic
clinopyroxene as main minerals. The minor minerals includ apatite and magnetite and
the secondary minerals mainly consist of sericite, chlorite, calcite and amphibole (due to
uralitization of clinopyroxene), and represent intergranular, ophitic and subophitic
textures. The rocks have sub-alkaline affinity and plot inBack-arc field in
discrimination tectonic diagrams. The samples display LREEs enrichment in compare
with HREEs on chondrite-normalized spider diagram. This enrichment can be duo to
the effects of forming materials of subduction zone and/ or contamination by crustal
materials. Positive anomalies of K, Rb and negative anomalies of Nb and Ta in gabbroic
samples can be related to subduction environment or magma contamination with crustal
material during ascending and emplacement. The parent magma(s) of gabbroic dikes
was/were generated via 6-10% partial melting of an enriched spinel Iherzolitic mantle
source in depths less than 80 Km and consequently arose through spaces and fractures
of normal faults to shallow depths. It was undergone contamination and assimilation
during ascending and finally emplaced in a sedimentary sequence equivalent to
Shemshak Formation as dyke small intrusive plutons and even lava flows in Neotethyan
middle Jurassic back-arc basin of central Iran.

Keywords: Band-e-Hezar Chah, Gabbroic dikes, Back arc basin, Neotethys.
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