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Samples = 2MA1 | 2MA2 2MA3 | MA04 2GD3 G1D 2GA8 G3A | 2GB3 G2B 2GE1
Lithology OB B Gb Di
Major oxides(Wt%)
SiOz 49.33 49.28 48.92 48.16 48.26 47.99 4933 5032  49.85 50.37 50.34
AlOs3 16.10 16.13 1610 14.92 16.95 17.10 16.60 16.67 16.44 16.29 16.24
Fe2Ost 8.89 8.99 8.97 9.52 11.08 10.92 1128 1150 1270 11.43 11.52
FeO 7.40 7.49 7.47 7.93 9.23 9.09 8.675 8.85 10.58 8.79 8.53
Fe203 1.48 1.49 1.49 1.59 1.85 1.82 2.60 2.65 2.12 2.64 2.99
CaO 9.58 9.57 9.61 11.57 9.32 11.28 7.25 6.13 7.94 6.61 5.48
MgO 9.36 9.24 9.32 7.61 8.36 7.59 6.01 5.96 5.73 5.88 5.67
Na20 3.79 3.72 3.78 3.26 1.89 2.40 141 1.24 3.16 1.82 1.76
K20 0.78 0.89 0.77 1.71 2.72 1.25 4.83 5.07 1.11 4.20 5.82
Cr203 0.05 0.05 0.05 0.03 0.02 0.02 0.01 0.01 0.02 0.01 0.01
Tio2 1.30 1.34 1.33 1.67 0.84 0.86 1.63 1.65 1.71 1.57 1.52
MnO 0.13 0.14 0.14 0.12 0.20 0.18 0.37 0.32 0.22 0.23 0.23
P20s 0.50 0.52 0.52 1.03 0.16 0.18 0.94 0.90 1.00 0.92 0.95
Sum 99.97 100.0 99.67 100.0 99.93 99.87 99.93 100.01 100.05 99.61 99.98
L.O.l 2.88 1.4 1.7 1.55 33 2.99 3.64 3.48 3.39 2.77 2.48
Norm(CIPW)
Q - - - - - - 1.86 4.19 5.63 3.96 0.63
Or 4.63 5.30 4.57 10.14 16.10 7.42 2859  29.99 6.60 24.86 34.41
Ab 27.52 27.06 26.76 18.49 14.85 18.44 1194 1053  26.75 15.4 14.93
An 24.56 24.66 24.64 20.97 29.70 32.16 2467 2448  27.37 23.84 19.20
Di 12.21 11.87 12.07 18.91 10.36 15.79 0.73 0.27 - -
Hy 2.35 2.73 1.14 9.95 8.71 1466 1484 1415 14.63 14.14
ol 10.72 10.36 11.36 7.14 4.25 2.01 0 0 0 0 0
Hm 7.40 7.49 7.47 7.93 9.23 9.09 8.67 8.84 10.58 8.87 8.53
1 0.28 0.32 0.30 0.27 0.44 0.39 0.81 0.7 0.47 0.50 0.51
Ap 1.19 1.24 1.24 2.45 0.39 0.43 2.24 2.14 2.37 2.17 2.26
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2MA2 2GD3 G1D 2GA8
Litolhogy OB B Gb Di
Trace elements(ppm)
Ba 216 230 226 461 160.5 1235 723 528 449 887 817
Co 35.2 355 34.7 32.8 38.2 36.9 22.1 25.2 26.2 25.2 26.4
Cs 2.06 2.25 2.4 0.49 0.49 0.44 0.12 0.17 0.28 0.28 0.35
Ga 16 16.5 15.9 18.6 14.1 14.2 16.1 16.5 16.5 15.7 17.1
Hf 3.2 3.2 3.3 3.3 1.3 13 3.7 3.9 3.8 3.9 4.3
Nb 16.5 175 17.1 175 2.7 25 22.6 24.3 22.8 245 24
Rb 24.8 17.1 18 21.2 39.3 23.2 37.3 335 9.3 9.3 51.7
Sn 1 1 1 1 1 1 2 1 1 1 2
Sr 750 770 765 2330 728 555 974 1085 701 1250 2100
Ta 1 11 11 0.9 0.2 0.2 11 12 1.2 1.2 1.2
Th 2.83 2.43 2.39 3.62 1.46 15 1.6 1.78 1.6 1.74 1.77
U 0.63 0.61 0.64 0.84 0.44 0.51 0.48 0.59 0.57 0.56 0.61
\Y% 197 205 201 252 253 259 182 173 189 166 171
w 0.88 0.88 0.88 0.88 0.85 0.85 0.88 0.88 0.88 0.88 1
Zr 141 151 149 139 44 44 165 176 166 179 193
Y 17.3 18.6 17.7 13 14.3 14.8 24.8 26.4 25.7 26.6 28.2
Mo 19 19 2 19 1.9 19 2 19 1.9 1.9 2
Cu 80 86 82 171 86 82 118 71 100 31 134
Pb 4.87 4.87 4.87 7 4.87 4.87 4.87 4.87 4.87 4.87 4.87
Zn 70 75 71 98 40 43 127 233 135 161 99
Ni 185 180 182 125 42 42 28 31 37 31 28
Ag 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Rare earth elements(ppm)

La 215 226 223 40.3 8.9 8.6 37.6 39.1 39.3 39.7 42.2
Ce 45.6 49.1 474 87.4 19.6 19 81.8 83 82 85.8 86.9
Pr 618 665 648 1195 274 283 1055 108 1045 112 1105
Nd 24.6 26.5 26 47.7 121 12.1 40.4 42 41.3 42.8 42.7
Sm 4.95 5.22 5.15 8.16 2.92 3.08 7.21 8.08 7.87 8.12 8.13
Eu 1.54 161 154 2.13 0.97 0.98 24 2.35 2.2 2.33 2.29
Gd 4.55 4.84 4.59 6.37 3.01 3.09 6.65 7.48 7.22 7.57 7.19
Tb 0.72 0.72 0.7 0.77 0.51 0.52 0.99 11 1.08 1.08 1.14
Dy 3.52 3.67 3.6 3.06 2.82 2.97 4.96 5.53 5.26 5.37 5.64
Ho 0.69 0.71 0.71 0.52 0.61 0.62 1.01 1.06 1.04 1.06 1.12
Er 2.04 2.01 2.04 15 1.75 1.75 2.85 3.08 3.03 3.14 3.26
™m 0.27 0.28 0.26 0.17 0.23 0.26 0.38 0.43 0.42 0.41 0.46
Yb 1.7 1.68 1.67 1 1.49 1.52 2.39 2.63 251 2.57 2.9
Lu 0.27 0.28 0.26 0.15 0.23 0.24 0.4 0.42 0.38 0.42 0.45
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Sample | AH-2 AH-3 AH-4 | AH-5
Major oxides(Wt%)
SiO: 49.9 49.2 50.9 50.4
Al2O3 18.6 18.1 20.6 175
MgO 5.1 5.7 4 6.3
Na.O 3.2 3.2 3.2 3.6
FeOr 9.8 9.7 9.8 9.4
TiO2 1.2 1.2 11 14
CaO 105 10.3 9.4 8.9
K20 0.9 0.9 0.3 1.2
P20s 0.3 0.3 0.2 0.4
MnO 0.2 0.2 0.2 0.2
Total 99.6 98.7 99.7 99.1
Trace elements(ppm)
Cs 0.2 0.4 0.2 0.3
Rb 12 11.6 24 255
Ba 246 245 233 351
Sr 789 768 472 665
Pb 2.2 21 2.1 2.7
Th 2.2 2.1 2.1 2.7
U 0.47 0.56 0.49 0.63
Nb 5 5 3 8
Zr 69 62 63 82
Y 17.2 17.3 18.6 23.9
Rare earth elements(ppm)
La 13.9 14.2 10.3 194
Ce 30.6 31.4 22.2 379
Pr 4.1 4.15 3.08 5.32
51 18.1 17.9 14 23.6
Sm 3.9 3.9 3.9 3.3
Eu 131 1.39 127 1.66
Gd 4.07 4.17 3.96 5.64
Th 0.58 0.58 0.58 0.75
Dy 3.4 3.49 3.46 4.13
Ho 0.65 0.66 0.66 0.8
Er 1.94 19 2.09 2.32
Tm 0.25 0.25 0.3 0.31
Yb 1.7 1.7 2 2.1
Lu 0.26 0.26 0.32 0.31
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Abstract

Neotethyan oceanic lithospher subduction under the southern margin of central Iran
microplate during the Eocene, in addition to creating the Eocene magmatic arc at the South
edge of central Iran, causes development of the extensional environments in inner parts of the
central Iran block. Extensional movements result in a proto back-arc basin in the Saveh,
Kashan, Qom, Garmsar and Shahrood areas and create a depressed basin, filled with
continental (Lower red), shallow sea (Qom) and continental (Upper red) deposits. Basaltic
magmatism had occurred in this basin, as extrusives and intrusives, as a result of the
extensional processes. Existence of the thick continental-marine sequences associated with
igneous rocks in the different area of the central Iran, are the consequences of these
processes.The basic igneous rocks occurred as lavas in the Oligocene red marl around the
Ahmadabad village but there were not any comprehensive petrological study about these
rocks. Ahmadabad igneous rocks involve few lava flows, in wich a continuous series from
Olivine basalt to basalt are seen. In the previous reports, these rocks have been called
Quaternary basalts witch overlied the Neogene red marls. Because, the same basic rocks had
been reported in the Lower red formation in Garmsar area, we decided to study them and
compare with each other. Garmsar igneous rocks involve a number of intrusive and
subvolcanic bodies as dyke, sill and small stocks with gabbro-dioritic composition, in which
a continuous series from gabbro to diorite can be seen. These rocks introduced as alkali
basalt, micro alkali basalt and diabase in the form of submarine volcanics and dykes in the
previous research reports. Investigation of stratigraphic, tectonic, geochemical and
petrogenetic features of these rocks, show all of them relate to the same magmatic event in
Oligocene, and were formed in an extentional proto- back arc basin. The most aboundant
minerals in the basaltic rock are, olivine, augite and plagioclase and these rocks have
porphyry, glomeroporphyry and microlity-trachity texture. Garmsar intrusive and sub-
volcanics have the same petrographic features. Theire most aboundant minerals are
plagioclase and augite and have granular, intergranular, ophitic and subophitic textures. The
alkaline nature and intra-continental plate (Back-arc) environment have been proved for these
rocks based on both magmatic series and tectonic setting discerimination diagram.
Enrichment in LREEs and depletion in HREES are obvious in chondrite and primitive mantle
normalized spider diagrams. Spider diagrams of these rocks, parallel trends of REE
variations, associated with the trends of major oxides, trace, compatible-incompatible
elements variation diagrams and existence of some anomalies such as Pb positive anomaly
and low Nb/U, Ce/Pb and high La/Nb, can be all indication of indicated a common unique
source for these igneous rocks and confirm the role of the fractional crystallization in addition
to assimillation and contamination with crustal rocks in the evolution of the magma forming
the rocks of the areas. Depletion in HFSE and enrichment in LILE in gabbroic rocks, also
may indicate the role of subduction processes in the evolution of the source of magma. The
magmas of the igneous rocks occurred in Lower red formation originate from 10-15 % partial
melting of an enriched garnet-lherzolitic mantle source in the depth range of 90-100 Km
dephts, in an extensional intracontinental environment. This setting has perfect concordance
with the extentional regime prevailing in central Iran back arc basin during the Oligo-
Miocene times.

Keywords: Petrogenesis; Neogene basalts; Ahmadabad; Shahrood; Lower red formation;
gabbro; Garmsar.
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