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Makran Subduction Zone Summary

2-D Modeling For the present two-dimensional (2-D) lithospheric density-temperature
Geoid distribution modeling, we have selected a north-south geo-transect cut in east of
Gravity Iran from the Oman Sea to the Lut block with a length of about 800 km. As the
Topography structural domains, investigated in this paper, have mainly been created under

the effect of the north-south subduction of the Arabian Oceanic Plate under the
Eurasia, thus, most of these structures are approximately perpendicular to this direction. As a result, in order to avoid
three-dimensional (3-D) structural effects in our 2D modeling, we have selected a profile perpendicular to the strike,
which is roughly the north-south direction.

Introduction

In order to avoid interpreting isolated anomaly features being located accidentally on the profile of the geoid, free air
and topography data, we average the data within a width of 50 km to both sides of the profile and calculate the variance
within this stripe using 5 km long steps along the profile. The resulting standard deviation is plotted as uncertainty bars.
Since the lateral resolution of our data is of the order of several kilometers, therefore, we cannot reproduce small-scale
details. The generated model consists of a sedimentary layer, the upper, middle and lower crust and a lithospheric
mantle layer. In order to constrain the various thicknesses, the results of previous works carried out in the study region
have been used.

Methodology and Approaches

Modeling carried out in this research is based on the assumption of local isostatic equilibrium and joint interpretation of
gravity, geoid and topography data with temperature-dependent density. Bouguer anomaly data are mainly sensitive to
crustal density distribution and decrease proportionally to the squared distance (r) from an object, whereas elevation is
very sensitive to changes in density and thickness of the lithospheric mantle and the geoid undulations diminish
proportionally to r*. The data different sensitivity on distance from the object can be a good constraint on modeling
lithospheric density-temperature distribution.

Results and Conclusions

Because of subducting Arabian plate in Makran subduction zone, thickness of the lithosphere increase from the Oman
Sea (90 km) to the Taftan-Bazman volcanic arc, with a maximum thickness (290 km) under the volcanic arc. Based on
our modeling results, subduction of the oceanic crust of Arabian plate under the Makran belt starts with a very low dip
angle and bends under the Taftan-Bazman volcanic arc with a relatively higher dip. There is a logical correlation
between the subducted slab and the seismicity of Makran subduction zone. Because of the low dip subducting slab,
there is a long distance between volcanic arc and forearc setting (~450 km). Further to the north, lithospheric thickness
is reduced to the ~200 km under the Lut block which is in good agreement with earlier studies. Our integrated
modelling approach reveals a crustal configuration with the Moho depth varying from ~21 km beneath the Oman Sea,
and ~47 km beneath the Taftan-Bazman volcanic arc to about 37 km beneath the Lut block. Across the Makran
subduction zone, Moho depth is increasing from the Oman seafloor and Makran forearc setting (~21 km) to the volcanic
arc (~45-50 km). Furthermore, we have found that the oceanic crust is a two layered plate and there is a thick
sedimentation there to about 8-9 km.
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