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Plate reconstructions show that deformation within the
Zagros fold and thrust belt is due to the relative convergence
between Arabia and Asia (Central Iran) since late Early
Cretaceous (i.e. Late Aptian). Seismicity maps of the Zagros
fold and thrust belt show that medium to large earthquakes
occur within a 150-200 km wide zone SW of the Main Zagros
Reverse Fault, the fault which marks the NE limit of the
Zagros belt. Most focal mechanism solutions of earthquakes
in the Zagros region indicate the presence of active reverse
faults, with strikes approximately parallel to southeast trend
of the regional fold axes. Even though the strikes of nodal
planes are not very well constrained, the dips usually require
to be steep (40-50°) and therefore rule out the possibility of
a single low angle decollement surface that is seismically
active. There is no evidence for subcrustal seismicity in
the Zagros. The most recently determined focal depths (8-
15 km) imply that moderate to large earthquakes occur in
the uppermost part of the Arabian basement, beneath the
Hormuz Salt Formation. These observations have led many
researches to suggest that the Zagros fold and thrust belt
is underlain by numerous seismogenic NE-dipping blind
reverse faults in the basement which are covered by the
folded Phanerozoic sedimentary cover. The hypothesized
reverse faults in the basement, however, are considered
to be due to inversion of pre-existing listric normal faults,
which were initiated as a result of basement extension and
thinning during the opening of Neotethys.

Except for a unique example of a co-seismic surface
rupture in the Zagros mountains (i.e., the Mw 6.4 1990
November 6 Furg (Hormozgan) earthquake which was
associated with ~15 km of south-facing surface ruptures
with an average vertical displacement of ~1m), there have
been no reports of surface faulting following a Zagros
earthquake. This is generally attributed to the evaporate
horizons preventing fault propagation from the basement
reaching the surface, which deforms by folding instead.

However, since the focal depths of the earthquakes
are within the accuracy level of the basement depth, the
earthquakes are likely to mark thrust faults in the cover
sediments that sole out in either the deep Hormuz and / or
the shallow Gachsaran salt layers. A noticeable advance
on this issue has been brought by the reappraisal of the
seismicity distribution in the SE Zagros. These studies
reveal that the main rupture occurred in the competent cover
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with reverse slip restricted between about 4 and 10 km but
failed to propagate down across the Hormuz salt, producing
a cluster of aftershocks in the crystalline basement (10-30
km). A more regional reappraisal suggests that the basement
is less seismically active and may deform by aseismic
creep. With respect to the cover, shortening in the basement
is accommodated, at least partly, by distributed thrusts as
suggested by fault plane solutions. This localized, active
deformation in the upper brittle crust may root at depth into
mostly aseismic ductile shear zones at lower crustal levels.
Previously, it has been suggested that as little as 10% of the
total shortening across the Zagros belt is seismic, while most
is accommodated aseismically by folding and stable creep
on both thrust and strike slip faults.

In the Zagros, fold and thrust belt seismogenic thrust
faults are mostly concealed and ultimately expressed as
folding at the surface, and hence are not easily recognizable.
On the other hand, the large thickness of evaporates in the
lower Cambrian, Jurassic and Tertiary makes it unlikely
that there is a simple correlation between structures in the
basement and those observed at the surface. However, early
workers noticed that meisoseismal regions of moderate to
large magnitude compressional earthquakes in the Zagros are
concentrated along particular structural-geomorphological
features and topographic fronts at the surface. Thus, using
structural-geomorphological features, four major blind
thrusts in the Zagros basement have been revealed. These
thrusts, which constitute frontal asymmetric anticlines,
mark topographic fronts at the surface, and have vertically
displaced geologic marker beds for more than six thousand
meters. These are: the Mountain Front fault, the High Zagros
fault, the Dezful Embayment and the Zagros foredeep fault.
These master faults, as evidenced by deformation of the
asymmetric anticlines in the hanging wall of the blind reverse
faults, are segmented and discontinuous, and are separated by
gaps in faulting that have presumably controlled the extent
of rupture and the magnitude of earthquakes. Whether the
occurrence of several medium to large earthquakes along
strike implies continuity of individual basement faults over
hundreds of kilometers, is subjective. In fact, it is shown
that individual segments of 20-40 km length merge to form
topographically continuous structures in excess of 100 km
length. The lack of earthquakes larger than about Ms = 7.0
with source regions larger than 20-40 km, perhaps make such
large-scale continuity of faults doubtful. The geomorphic
record, however, suggests that reverse faults in the Zagros
are likely to have increased in length until neighboring
faults merge together to form longer faults. The merger of
individual fault segments, each 20-40 km in length, may
have a major effect on the magnitude of maximum credible
earthquakes.

There is generally no way of deciding which of the
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nodal planes in the earthquakes focal mechanism solutions
is actually the fault plane. This uncertainty in the dip
direction of the fault planes, together with the presence
of thick evaporates, prevents a reliable association of the
hypothesized NE-dipping basement faults with the obvious
asymmetry of the Zagros anticlines, most of which have
steeper flanks on the southwest. For example, the aftershock
distribution of the 2013.04.09 Khaki earthquake lies on
the SW side of the MFF. Moreover, depth distribution
of the aftershocks shows a southwestward dip direction
inconsistent with the supposed northeast dip direction of the
MFEF. This inconsistency suggests that either this segment
of the MFF is dipping southwest, or reactivation of the
back-thrust lying along the NE limb of the Shir anticline
has been responsible for occurrence of the aftershocks. The
same scenario can be inferred when interpreting distribution
of the microseismicity across the Mand anticline. Therefore,
depth distribution of the seismic events can be interpreted to
indicate the ENE-dipping forelimb thrust or WSW-trending
back-thrust.

The N-S convergence between Arabia and Asia in the
NW Zagros is currently partitioning into a NW—SE orogen-
parallel right lateral strike slip faulting along the Main
Recent Fault (MRF), and NE-SW orogen-normal shortening
across the folds/thrusts. The displacement accommodated
along the MRF is currently being transferred in the central
Zagros along N-S trending right lateral transverse faults
(i.e., Kazerun, Karebas, Sabz-Pushan, Sarvestan). These
faults are partitioning longitudinally the oblique and frontal
convergence between the northwest and central Zagros,
respectively. These transverse basement faults are known to
be the surface manifestations of old Pan-African structures
which have been developed during the latest Proterozoic and
early Cambrian in the Arabian basement. Focal mechanism
solutions of the earthquakes along the transverse faults
within the Zagros region are interpreted as steeply-dipping
strike slip faults with minor components of dip-slip
movement. Most of these solutions are consistent with right
lateral movement on nodal planes parallel to NNW-trending
faults.

Keywords: Active fault, Seismicity, Morphology, Khuzestan,
Kohguliyeh & Boierahmad,Charmahal-o Bakhtiary, Fars
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