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Abstract

In the north east of Tehran province and in the Central Alborz zone, a thick basaltic
horizon occurs at the boundary of Jeiroud and Mobarak Formations near the Jeiroud
village and Darbandsar and Garmabdar areas, indicating a nonconformity boundary of
Devonian- Carboniferous in this region. The rock horizon comprises basalt, trachybasalt
and trachyandesite representing dominantly porphyry texture and diabase as feeding
dike with ophitic and subophitic textures; all displaying alkaline sodic nature. Both
Chondrite- normalized rare earth element (REE) patterns enriched in LREE with respect
to HREE and normalized to primitive mantle spider diagram are similar to those of
oceanic island basalts (OIB). The studied samples plot in within plate basaltic field in
the tectonic discrimination diagrams of basalts. Trace element and some major element
contents show low degree partial melting (< 10%) of a deep (90- 110 km) garnet-
bearing mantle source. As the basaltic samples of Garmabdar area geochemically show
intra- plate tectonomagmatic setting it seems that during the late Devonian (and earlier
times), Alborz has been as a passive continental margin in the southern border of Paleo-
Tethys and its magmatism was more probably affected by extensional tectonism or
mantle plume activity related to earlier stages of Neo-Tethys ocean development.
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SampleNo. J3 J15 J36 J1 J6 J19 J22 J24 J27 J30
Rock name basalt basalt basalt basalt basalt basalt trachyandesite  basalt basalt basalt
SiO2 47.7 48.3 48.4 49.1 49.1 49.9 60.8 50.6 50.5 50.6
TiO2 2.8 2.4 2.0 3.0 2.8 2.6 0.5 2.5 2.5 2.2
Al203 15.2 16.5 16.1 15.2 15.2 14.8 16.0 13.9 14.2 13.7
Fe203 2.3 3.1 2.3 2.5 3.7 3.7 1.4 3.8 3.7 3.3
FeO 8.1 6.5 8.4 8.9 7.8 7.8 1.9 8.0 7.7 6.9
FeOT 10.16 9.25 10.31 10.72 10.91 11.12 3.22 11.70 11.10 9.94
MnO 0.2 0.2 0.2 0.2 0.2 0.3 0.1 0.1 0.2 0.2
MgO 5.6 5.3 7.8 5.0 5.2 5.5 0.8 35 5.4 6.0
CaOo 7.8 9.2 5.7 9.4 7.5 5.0 5.6 5.1 5.8 7.5
Na20 2.7 3.7 3.4 2.9 3.2 3.0 4.1 4.5 4.5 3.5
K20 1.4 1.5 1.4 1.2 2.7 4.0 3.4 2.0 0.9 1.7
P20s 0.5 0.4 0.2 0.4 0.4 0.4 0.3 0.4 0.4 0.3
LOI 3.8 4.0 4.6 2.9 2.9 3.5 6.4 5.1 4.8 35
Total 98.1 101.1 100.5 100.5 100.7 100.5 101.3 99.5 100.6 99.4
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SampleNo. J3 J15 J36 J1 J6 J19 J22 J24 J27 J30
Sc 27.8 30.1 28.4 30.2 30.5 31.0 30.8 29.5 30.2 32.8
\Y 306 279 271 325 305 334 77 301 300 292
Cr 272 131 126 44 62 39 91 43 44 99
Co 49.5 45.5 49.8 53 38.9 42 45.4 34.2 37 41.3
Ni 60.7 29.6 59.7 63.6 19.7 12.7 13.3 12.1 13.1 27.4
Ga 21.3 25.7 18.7 21.7 21.4 22.3 18.5 18.2 22.2 19.4
Rb 25.6 28.1 25 24.2 43.4 55.1 111 27.6 12 30.7
Sr 371 178 762 325 466 273 1035 144 183 383
Y 37.3 24 20.3 34.2 27.3 30.8 23.3 30 30.5 27.5
Zr 210 164 132 192 171 204 168 170 189 161
Nb 21.7 19.9 14.5 21.6 22.6 22.1 20.2 19.9 20.5 17.3
Cs 13 0.9 11 0.7 0.7 0.6 7.1 0.5 0.6 0.4
Ba 307 253 330 286 440 824 1814 305 280 330
La 25.7 23.2 13.2 23.4 26.1 26.1 77.5 24.6 31.4 18.1
Ce 56.5 48.7 31.4 51 54.9 55.8 125.1 55.9 65.7 42.3
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SampleNo. J3 J15 J36 J1 J6 J19 J22 J24 J27 J30
Ce 56.5 48.7 31.4 51 54.9 55.8 125.1 55.9 65.7 42.3
Nd 33.3 27.0 18.7 30.9 30.8 31.5 44.7 30.0 31.7 22.7
Sm 7.6 5.9 4.5 7.3 6.7 7.2 7.4 6.8 7.0 5.4
Eu 2.6 2.0 1.8 2.4 2.3 2.1 1.8 2.2 2.3 1.8
Gd 7.6 5.7 4.7 7.4 6.4 6.8 6.5 6.8 7.1 5.6
Tb 1.2 0.8 0.7 1.1 0.9 1.0 0.8 1.0 1.0 0.9
Dy 7.0 4.8 4.1 6.6 55 5.8 4.0 5.7 6.0 5.1
Ho 1.4 0.9 0.8 1.3 1.1 1.1 08 1.1 1.1 1.0
Er 3.7 2.5 2.0 3.6 2.8 3.1 2.2 3.0 3.0 2.7
Tm 0.5 0.3 0.2 0.5 0.4 0.4 0.3 0.4 0.4 0.4
Yb 3.0 2.0 1.5 2.9 2.3 2.7 2.0 2.5 2.6 2.2
Lu 0.4 0.3 0.2 0.4 0.3 0.4 0.3 0.4 0.4 0.3
Hf 5.6 4.5 3.5 5.4 5.1 5.5 4.6 4.9 5.3 4.2
Ta 1.3 13 1.0 1.6 14 1.3 13 1.0 1.2 1.0
Th 5.4 4.4 2.0 6.7 5.7 6.6 36.2 5.5 5.6 3.3
Ti 16600 14300 11900 18100 16650 15700 3200 14700 15200 12900
U 1.1 1.0 0.3 0.9 1.1 1.6 10.1 1.3 1.2 0.9
w 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Eu/Eu* 1.05 1.07 1.17 0.99 1.08 0.93 0.78 1.0 0.98 0.98
Nb/Y 0.63 0.66 0.63 0.71 0.67 0.85 0.72 0.83 0.83 0.58
Cel/Yb 19.2 24.4 20.4 17.6 24.1 21.1 62.6 22.3 25.7 18.9
ZrlY 5.63 6.83 6.50 5.61 6.26 6.62 7.06 5.67 6.20 5.85
Nb/La 0.84 0.86 1.10 0.92 0.87 0.85 0.26 0.81 0.65 0.96
TilY 0.04 0.06 0.06 0.05 0.06 0.05 0.01 0.05 0.05 0.05
Hf/3 1.87 1.50 1.17 1.80 1.70 1.83 1.53 1.63 1.77 1.40
Y*3 111.9 72.0 60.9 102.6 81.9 92.4 71.4 90.0 91.5 82.5
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