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Abstract 0n 2021 April 18, an M,, 5.9 earthquake struck the Genaveh region in the south Dezful embay-
ment of the Zagros, Iran. Here, we investigate the active tectonics of the region, the geometry and slip distri-
bution of the causative fault plane, and its aftershock behavior. We applied a combination of different geode-
tic and seismological methods (slip distribution inversion of the mainshock using Sentinel-1 Interferometric
Synthetic Aperture Radar (InSAR), relocation, and moment tensor inversion of aftershocks and background
seismicity of the region). Co-seismic INSAR modeling shows that the slip is confined to the sedimentary cover
atdepths of 4-7 km with a maximum slip of 1 m and highlights the influence of lithology in the rupture propaga-
tion. Moment tensors and centroid depths of aftershocks down to My, 4 show that the distributed aftershocks
sequence is dominated by reverse faulting at centroid depths of 4-10 km. The causative fault is compatible
and parallel to the trend of the Gulkhari anticline and the coseismic uplift of the Genaveh earthquake implies
that the growth of this particular fold is linked to the fault(s). However, still, due to the absence of surface
rupture, the clear relationship between buried faulting and surface folding remains unclear.

Non-technical summary We investigate the My, 5.9 Genaveh earthquake that occurred on 2021
April 18 near the Genaveh harbor in the Persian Gulf, located in the Zagros mountains of Iran. We assess this
seismic activity using seismology and space geodetic measurements and models. We discuss the connection
between faulting and folding in the region and the causative fault of the Genaveh earthquake. Our results
show this earthquake involved a gently NE-dipping fault plane. We found that the mainshock was restricted
to depths of between 4-7 with a maximum slip of 1 m within the sedimentary cover. Our results are helpful for
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hazard and risk assessment of the Genaveh harbor which is an important economic spot in Iran.

1 Introduction

The Zagros Fold-and-Thrust Belt (ZFTB) is a seismi-
cally active region of Iran, formed during the colli-
sion of the Afro-Arabian continent and the Iranian
microcontinent (e.g. Stocklin, 1968; McQuarrie, 2004;
Mouthereau et al., 2012). The region presents one of the
youngest continental collision zones on Earth and hosts
frequent episodes of moderate to large shallow seis-
micity (e.g. Talebian and Jackson, 2004; Nissen et al.,
2019; Jamalreyhani et al., 2022) (Figure 1). The Zagros
changes morphology along and across strike, likely re-
flecting differences in the sedimentary cover — in par-
ticular its overall thickness and the spatial extents of
weak, detachment-forming evaporitic layers. However,
it’s not well understood whether these morphological
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changes are reflected in (or perhaps even governed by)
differences in the style of earthquake faulting. The ad-
vent of InSAR and recent improvements in seismic sta-
tion coverage have allowed focused studies of major
earthquake sequences that can shed light on these ques-
tions. A long-standing question in the ZFTB is the ex-
tent to which the Precambrian basement and the thick
Phanerozoic sedimentary layer participate in the ob-
served seismicity (McQuarrie, 2004; Mouthereau et al.,
2007; Talebian and Jackson, 2004; Jamalreyhani et al.,
2022). Nissen et al. (2011) suggested a vertical sepa-
ration of the seismicity in the Zagros, implying that
most of the moderately-sized events (M, 5-6), especially
those in the ZSFB, happen in the competent segment
of the sedimentary layer and most the aftershocks in
the basement, mostly triggered by stress perturbations.
Recent studies show the variety of deformation styles
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