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The eastern Iranian mountain range has been raised
after the collision of Afghan and Lut blocks by the Late
Cretaceous and the understanding of its uppermost mantle
structure is important to explain the geodynamical evolution
of eastern Iran. However, the upper mantle structure has
been poorly studied in this region. In this study, we use
teleseismic earthquake data recorded by 43 temporary and
permanent seismic stations in the northern Lut block and
eastern Iranian ranges in order to investigate the seismic
structure and tectonic evolution of the collision zone (Figure
1). A nonlinear tomography method is applied to a data set
consisting of 6589 relative arrival time residuals to constrain
perturbations of P-wave velocity in the upper mantle. The
resultant tomographic images exhibit higher velocities of the
Afghan block with respect to the lower velocities beneath
the Lut block. The high-velocity anomalies at the deeper
parts of the model are consistent with a possible foundered
continental lithosphere, above which the strong low-
velocity anomaly represents the consequent asthenospheric
upwelling, which was the mantle source of magmatism over
the Lut block.

We also carried out Ps receiver function (RF) analysis
on 2160 high-quality RFs. The Common Conversion Point
(CCP) stacking and single-station analysis are applied to the
data for crustal and uppermost mantle structure. Then, by
jointly inverting the RFs with Rayleigh wave group velocity
dispersion curves, a shear-wave velocity (Vs) model was
drive to 100 km depth beneath the northern part of the
EIR and Lut block. Several distinct west-dipping velocity
interfaces are consistent with the imbrication of the crust.
There is a ~100 km length west-dipping low-velocity layer
that may represent a significant intra-continental decoupling
or shear zone, along which the Eurasian margin underthrust
beneath the Lut block. The average crustal thickness in
the region is ~40 km, while beneath the footwall of the
decoupling reaches >~50 km. As well as the crustal thickness,
the average topography varies from ~1 km on the Eurasian
margin in the east to ~2 km above the low-velocity layer in
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the west. This may indicate that the crust is doubled due to the
westward underthrusting of the Eurasian margin. The upper
boundary of this low-velocity layer is covered by a distinct
high-velocity layer that could be a remnant of the oceanic
crust observed as ophiolites at the surface. The presence
of distinct low velocities in the uppermost mantle deeper
than ~80 km in the region can support delamination of the
lowermost lithospheric mantle. Crustal seismic anisotropy
was analyzed with the use of arrival time variations (cosine
moveout) of converted shear phases as a function of back-
azimuth. Harmonic functions to the arrival time variations
of Ps phases were fitted in order to obtain dipping interfaces
and plunging anisotropy beneath a station. The average fast
axis, which is parallel to the Sistan suture zone, might be
related to the direction of faults and the presence of highly
deformed flysch as a response to continental collision.
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