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The interaction of different tectonic processes in the Middle
East resulted from the closure of the Neotethys Ocean during the
Cenozoic, produced complex lithospheric structures, which are
responsible for the high current seismic activity. Surface uplift
and earthquakes of large magnitudes occurred in the last decades
in several areas of Iran, such as Tabas (Mw=7.4, 1978), Roudbar
(Ms=7.3, 1990), Bam (Mw=6.6, 2002), Ahar — Varzaghan
(Mw=6.4 & 6.2, 2012), and Sarpol-e Zahab (Mw=7.3, 2017),
indicate that the crust is still being actively deformed.

The Iranian continental microplate has been the target of
various geological and geophysical investigations during the last
decade. Meanwhile, there are still many open questions about
the structure and evolution of the tectonic features composing
the Iranian microplate. The most controversial subjects are:

- The main mechanisms controlling the major volcanic
activities in the Zagros, especially under the Urumieh—
Dokhtar Magmatic Arc (UDMA);

- The causes of the high topography of the Zagros Mountains,
which are possibly to be ascribed to the crustal thickening,
followed the Arabian—Eurasian collision or to the dynamic
support coming from the uprising of a hot asthenosphere
beneath a thin lithosphere;

- The main geodynmic processes responsible for the tectonic
configuration of the Iranian plateau during Neogene are
thought to be: (a) underthrusting of the Arabian lithosphere
beneath Central Iran (CI), (b) Neotethyan slab breakoff,
and/or (c) lithospheric delamination.

In this study, a lithospheric velocity model was presented
using recorded data in 137 temporary and permanent broadband
stations located along two transects, extending in SW-NE
direction from Ilam to Tehran, and from Khozestan province
to Afghanistan, crossing different tectonic features, including
Zagros, Sanandaj—Sirjan Zone (SSZ), UDMA, Central Iran,
Estern Iran, and Alborz. We reconstruct the depth of the
main lithospheric boundaries and velocity distribution in
the upper mantle up to 200 km depth in the Iranian plateau,
along the two transects. For this purpose, we jointly invert
the P—receiver function (PRF) and a composed of group and
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phase velocities of surface wave data. The robustness of the
obtained S—wave velocity model is evaluated by estimating the
Bouguer anomalies from conversion of the seismic velocity into
density and comparing the results with the observed Bouguer
anomalies. In the next step, we interpreted the seismic velocity
variations in terms of thermal anomalies using the mineral—
physics numerical code and traced the thermal lithosphere—
asthenosphere boundary (LAB) as the depth of the 1300 °C
isotherm. The results show a moderate variation of the Moho
depth along the entire cross—section with the maximum value
of 61 km beneath the Sanandaj-Sirjan and Urumieh—Dokhtar
Magmatic Arc (UDMA). Furthermore, thick lithosphere is
identified beneath the Zagros, while the seismic and thermal
LABs (LABS and LABT, respectively) are relatively shallow
beneath the Main Zagros Thrust (MZT), Central Iran (CI) and
Alborz, consistently with previous geophysical and geological
data. The thin lithosphere under the MZT indicates an upcoming
of the asthenosphere, which can be related to lithospheric
delamination, likely occurred in 5 Ma or earlier. The presence
of a high temperature zone beneath the Moho at the UDMA and
in adjacent regions, which is partially connected to a hot deeper
mantle, may reflect partial melting conditions, possibly due to
mantle driven processes. Furthermore, in the Alborz Mountain
range, the thin crustal root beneath the high elevated volcano
(Damavand), and presence of a relatively thin lithosphere likely
indicate that the magma formation has been possibly induced by
continental lithospheric delamination.

Keywords: Receiver function, Joint inversion, Bouguer
anomaly, Thermal modeling, Lithospheric delamination, Iranian
plateau
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