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Based on travel time data from reported earthquakes by
two IRSC (Iranian Seismic Center) and BIN (The Broadband
Iranian National Seismic Network) for the southern Iran
including some phase information from seismic stations in
south neighboring countries in the period 2006 to July 2017,
we calculated velocity structure of crust and uppermost
mantle in this region. Since the data quality is very important
in tomography studies, first of all the data set was cleaned
from large individual reading errors and by identifying
event reports from both networks belonging to the same
earthquake (a process called event pairing), a data set of
1115 well-locatable events was obtained with a total number
of 24606 P-wave observations. This data set then was used
to calculate a regional minimum 1-D model in order to
obtain the velocity structures of southern Iran. As the most
stations in the southwest of Iran are temporary and mostly
too noisy to get reliable conclusions for uppermost crust,
considering large earthquakes are needed for understanding
the relation between folding at the surface and faulting at the
depth in the Zagros mountain belt. By this aim, a temporary
local seismic networks was installed around of the epicenter
of Kaki earthquake (on 9 April, 2013 with Mw=6.2, in the
southwest of Iran) following the mainshock. This network
provided us with a high precision data set in order to get
more information about the main structures in this region.

In this study, we applied an approach to calculate the
so-called Minimum 1-D model with corresponding station
corrections that may serve for routine uniform high-
precision earthquake location and as an initial reference
model for 3-D seismic tomography. The obtained velocity
images are consistent with known tectonic structure in
studied region. According to these results, the low velocity
structures in the upper crust for the Zagros mountain belt
might be as indicative of deformed thick sediments, and in
mid-crust these structures can be related to many different
basement faults. In lower crust, the velocity variations
depict some colder areas such as the Lut Block, the west
of Makran subduction zone, and some parts of the Zagros.
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In this part of crust, low velocity anomalies in Zagros, the
northern part of the ZMP, north of the Lut Block, and UDMA
can be related to high temperature and partial melting in
these areas. According to our results, Central Iran, Zagros,
partly SSZ, and around of ZMP are characterized by thick
crust. The uppermost mantle in UDMA, the Lut Block are
observed as hot areas related to partial melting because of
Quaternary volcanism. The observed high velocity anomaly
in the eastern Makran can be indicative of active subduction
of oceanic lithosphere toward north. However, in the west
of this zone the existence of low velocity structures might
be a low velocity oceanic lithosphere or a low velocity
continental lithosphere.

By using the information of a local network in this study,
a low velocity layer with the low Vp/V . ratio was obtained in
depth range of 8km to 12km by the inversion of arrival time
of P and S phases. This low velocity zone likely indicates
the Hormoz series at depth. The tomography images also
show a fault with NE dipping which can be the cause of Kaki
earthquake. Also in shallower depths in the range of 3 to
Skm, there are some areas with the large Vp/Vs ratio might
be related to a fluid saturated material. The termination of
seismicity in these areas is likely related to the probable of
their roles as cease of rupturing toward the surface.
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