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One of the youngest orogenic belts, the Zagros orogeny
in the northern margin of the Arabian plate is formed
during the Arabia-Eurasia collision. Despite a number of
studies, many questions still remain about the deep structure
and dynamics of the collision zone. In order to figure
out the dynamics of the collision, we have used different
seismological methods to investigate the deep structure of
the Zagros and its surrounding regions. First, in order to
investigate upper mantle processes related to the collision, a
proper dataset consisting of 32738 P-wave and 4629 S-wave
relative arrival time residuals have been picked from distant
earthquakes recorded in 129 seismic stations, Figure (1).
The residual patterns are mapped as 3-D perturbations in
P-wave and S-wave velocity using a nonlinear teleseismic
tomography scheme. Then, the lithospheric and uppermost
mantle absolute S-wave velocity structure beneath the
northern Zagros and western Central Iran is estimated
by jointly inverting high frequency scattered wavefield
observed in P-wave coda, together with long period surface
wave phase and group velocity dispersion data using a trans-
dimensional Bayesian Markov Chain Monte Carlo approach.
In order to unravel the dynamical processes in the continental
collision, it is important to figure out the accommodation
of convergence and the flow behaviors in the upper mantle.
We used an unprecedented dataset, consisted of 3260
core-refracted shear phases to probe the fast polarization
directions and delay times of shear waves propagating
through anisotropic structures beneath each seismic station
using energy minimization of transverse components.

The absolute S-wave and relative P and S-wave velocity
models, obtained by different data sets and methods, show a
thick (>150 km) high-velocity anomaly beneath the northern
partofthe collision zone, which could be the thickened Zagros
lithosphere that probably is responsible for active continental
shortening, Figure (2). A relatively thin lithosphere (~80
km) and lower seismic velocity beneath the UDMA further
NE may suggest that the lithospheric mantle of Central Iran
and Alborz has been weakened by upwelling of the hot
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asthenosphere associated with slab break-off. Besides, the
cumulative processes of Neotethyan flat-slab subduction
in the middle of Cretaceous, mantle preconditioning by
dehydration of subducted plate, slab roll back in the Eocene
and tectonic erosion, driven by convective flow before
the collision, are partially responsible for the weakened
mantle lithosphere beneath the Alborz and Central Iran. The
Quaternary volcanic activities in Alborz could be the result
of these processes. We observe a segment of Neotethyan
oceanic slab, which is detached from the continental leading
edge. Our results suggest that the Arabian mantle lithosphere
plays an important role in accommodating the convergence
between the Arabian and Eurasian plates. High seismic
activity to the west of the suture and lack of seismic activity
to the east may support this hypothesis. Besides, the presence
of a narrow low-velocity anomaly between the Zagros and
SSZ lithosphere may suggest that the mantle lithosphere lid
of the Zagros is delaminating from the lower crust which
prohibits transferring stress to the SSZ lithosphere causing
lack of tectonic activities in the edge of the overriding
plate. Shear wave splitting observations suggest that both
lithosphere and asthenosphere have a contribution to the
mantle anisotropy over the plateau. A simple asthenospheric
flow cannot justify the mantle anisotropy data in the region.
Deformation has thickened the Zagros lithosphere which
perturbs the asthenospheric flows. Slab-breakoff makes
room for these flows. SWS observations show the possibility
of a rotational flow around the Zagros lithosphere. The low
velocities beneath the Central Iran lithosphere in the vicinity
of the Zagros orogeny may confirm these flows, which
might also play role in thinning the Central Iran lithosphere.
SWS observations suggest that both simple-shear and
pure-shear processes deform the upper mantle beneath the
Iranian plateau, and in some areas, both crust and mantle are
deformed coherently through these processes.
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