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1- Introduction

The intrusive mass and volcano of the Hassanabad-Shojaabad region are located in the tectonic zone of Central
Iran and the Urmia-Dokhtar magmatic basin (Darvishzadeh, 1991). As one of the Cenozoic magmatic belts
(Moin Waziri, 1985), the Urmia-Dokhtar magmatic zone extends parallel to the Zagros and Sanandaj-Sirjan
zones with a width of 50 to 100 kilometers and a length of 1800 kilometers from northwest to southeast and
from Azerbaijan to Makran (Farhoudi, 1978). Regarding the formation of this area, two theories of rifting and
subduction have been proposed (Amidi and Emami, 1984). In this article, to interpret the geochemistry of
rocks in the region and determine the geodynamic location of volcanism in the area, using advanced methods
such as ICP-MS and XRF, rocks are analyzed to determine the tectonic position of the region based on
petrography results.

2- Material and methods

In this research, reports, articles, and geological maps of the studied area were first collected. Then, during the
desert operation, sampling of rock outcrops, prominent outcrops, and contacts and also determining the
location of the samples was done with GPS; the collected index samples were subjected to petrographic
investigations, and the amount of main, rare, and rare earth elements, of the investigated samples using the
ICP-MS method. Furthermore, XRF was obtained. The data obtained from the desert and petrography studies
were combined and analyzed, and finally, based on numerous geochemical and magmatic tectonic charts, the
tectonic position of the studied area was determined.

3- Results and discussion

Field and petrographic studies show that the rock units in the region have relatively little diversity in lithology,
the intrusive rocks of the Hassan Abad-Shoja Abad area are of quartz diorite type, and most of the volcanic
rocks have an acidic composition and are of rhyolitic type. Furthermore, geochemical evidence such as the
low ratio of (Na.O+K;0)/(FeO+MgO+TiO;) and Al,Os/(FeO+MgO+TiO,), as well as the location of the
samples in numerous geochemical charts indicate the effective presence of the crust in the formation of the
melt that creates the rocks of the region. Based on the structural magma patterns and the thickness of the crust
in the studied area, a model for the emergence of the structures in this area can be stated. The model explains
the formation of the existing structures affected by the oblique pressure at the edge of the Neotethys subduction.

(Fig. 1).
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Fig. 1. Schematic model of the oblique thrust of the Neotethys subduction and the creation of tension ridges affected by it.

The tensile forces cause opening of the magma upper levels that form the oceanic crust to be placed in these
areas. Also, the remnants of the separated oceanic crust during its subduction and duplexing can create the
tholeiite magma of the arc islands in the northern areas of Isfahan. Therefore, it is possible to propose a model
that the diagonal pressure of Neo-Tethys at the edge of subduction zone has created tension ridges, and the
same diagonal movement of sliding under the area led to the deformation of the subducted plate and changed
the subduction angle. Finally, the magmatic arc at the place of diagonal movement Landslide (magmatic arc
of Urmia-Dokhtar) formed.

4- Conclusion

The Hassan Abad region (first phase of Eocene and calc-alkaline type) located in the northernmost investigated
region belongs to the subduction tectonic environment in the final stages of Kamani Island expansion, and the
Shojaabad region (second Oligo-Miocene phase and Shoshonite type) located in the south belongs to the
subduction environment. The tectonics of the continental arc margin. The reason for the initiation of melting
and the occurrence of the second phase of volcanism, which has a potassic and shoshonitic nature, was the
failure of the subducting plate after the continental collision of the Arabian plate with the Iranian plate in the
Zagros region.
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Fig. 1. Geological map of the study area, adapted from 1: 100000 Ardestan geological sheet.

Table 1. Results of chemical analysis of inner igneous rocks by ICP-Ms method.

Sample  SH-2 SH-3 SH-6 SH-9 SH-45  SH-23 SH-37 SH-16 SH-19
Rhyolite
SiO; 74.15 74.65 7198 69.82  74.03 73.05 73.53 72.87 70.96
TiO; 0.20 0.22 0.41 0.65 0.19 0.25 0.32 0.28 0.42
Al203 14.33 12.68 15.32 1585 1215 15.28 14.05 13.82 15.81
Fex0s 1.55 1.78 1.36 1.93 0.68 1.46 1.58 2.06 1.97
MnO 0.04 0.02 0.02 0.01 0.02 0.01 0.02 0.02 0.02
MgO 0.67 0.26 0.76 0.77 0.46 0.52 0.61 0.47 0.53
Ca0 0.03 0.54 0.78 0.02 2.46 0.49 0.26 0.34 0.56
Na.O 1.55 3.36 2.83 2.83 6.61 2.62 2.92 3.02 3.08
K20 5.15 4.13 5.08 5.45 1.79 4.63 5.08 5.09 4.24
P20Os 0.04 0.01 0.06 0.05 0.26 0.09 0.02 0.02 0.03
L.O.l. 1.18 2.16 1.19 1.37 2.67 1.50 1.26 1.49 1.48
Total 98.88 99.81 99.79 9874  99.54 99.90 99.65 99.47 99.10
ACP-MS ig) & S pm 02,81 slocSin ol 4350 mulis =Y Jgon
Table 2. Results of chemical analysis of volcanic rocks by ICP-Ms method.
Sample No. M1 M2 M3 M4 M5 M6
Granodiorite Q-diorite Q-diorite Q-diorite Granodiorite Q-diorite
SiO; 68.25 64.48 63.89 63.87 65.36 63.78
TiO; 0.44 0.89 0.63 0.56 0.56 0.65
Al;03 14.54 15.03 14.00 14.31 14.76 16.08
Fe2Os 3.39 5.45 6.35 3.02 4.87 4.58
MnO 0.06 0.25 0.07 0.02 0.08 0.03
MgO 2.49 2.76 3.36 3.32 2.41 2.83
Cao 3.12 4.05 4.34 6.17 5.74 4.83
Na>O 3.80 431 3.01 4.03 2.94 3.85
K20 2.59 1.69 1.45 1.90 2.32 1.85
P20s 0.31 0.13 0.69 0.65 0.14 0.64
L.O.l. 0.89 1.01 0.95 1.29 0.74 0.56
Total 99.88 100.05 98.74 99.14 99.92 99.68
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Fig.5. (a) Location of intrusive rocks in Hassanabad-Shojaabad area in Th/Co diagram versus La/Th (Temel et
al., 1998), (b) The trend of changes in Ba /Th ratios against Th/Nb of intrusive and volcanic rocks is indicative
of the role of crust in the evolution of rocks in the region (OrozaccoEsqivel et al., 2007) and (c) Vertical trend
of volcanic rocks in Nb/ Rb versus Rb/Y diagram (Stevenson et al., 1999)
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intrusive, volcanic and metamorphic rocks on the Th/Yb versus La/Yb diagram (Condie, 1989) and (c)
Tectonomagmatic position of the studied samples in the diagram Zr versus Y in the range of rocks associated
with the volcanic arc (Swinden et al., 1997).
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