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earthquake rupture propagation along the AMF, creep may favors a progressive concentration of weak minerals (e.g. 
graphite) along potential slip surfaces within the gouge layer that could involve larger ruptures. In addition, a higher 
permeability parallel to the gouge foliation from depth may play an important role in hydro-mechanical processes, such 
as fluid overpressure during seismic events and new mineralization healing the fault zone and/or reversing the frictional 
properties of the gouges. 
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Eastern Guadalquivir foreland basin has been affected by unexpected seismicity with earthquakes reaching up to mbLg 
4.1 in the recent seismic series of Peal del Becerro, westward of Cazorla Range (Betic Cordillera, SE Spain). These 
earthquakes are caused by strike-slip faulting located in the basement (from 1 to 15 km deep). New geophysical and 
geological data combined with seismological information, such as relocated hypocentres, evidence the very recent 
tectonic activity in this area. Thus, our results show two main seismic clusters at different depths associated to a NNE-
SSW almost pure sinistral fault that extends 16 km in length. The soft sedimentary infill is slightly deformed by recent 
tectonic structures including scarce faulting evidences. Therefore, we propose a sinistral fault as the cause of the 
seismicity. This fault is nucleated in the basement and it is propagating upwards and southwards, according to hypocentres 
distribution. This fault is of the same set than the roughly parallel sinistral Palomares fault in the EBSZ, located at the 
westward boundary of the Aguilas Arc, suggesting a common origin. However, the Peal del Becerro fault may be in an 
initial stage developed mainly in the basement rocks. Thus, future researches in the region may consider the propagation 
of the faults of the EBSZ tectonic pattern to other parts of the Betic Cordillera. 
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Seafloor of the Alboran Sea is characterized by a penetrative system of tectonic structures that are well defined both by 
displacement and folding of Quaternary sedimentary units and formation of several marked morphological features related 
to contemporary faulting activity. These structures are evidenced in multibeam bathymetry mosaics and subsurface 
parametric and high resolution seismic (airgun, sparker) profiles, which allow to analyze their strong deformation. The 
pattern of seismic epicentres distribution has also a good correlation with these structures. The group of Quaternary 
structures is constituted by three families of strike-slip faults that they work as a conjugated system. The first one has a 
WNW-ESE to NW-SE trend and right-lateral shear movement, and the other two have respectively NE-SW and NNE-
SSW geometry and a left-lateral shear displacement. The activity of NNE-SSW family is recent than the NE-SW one 
since they displace them. Likewise it has been recognized the presence of N-S trending normal faults and NE-SW anticline 
folds. The Motril-Djibouti marginal plateau (northern margin of Alboran Sea) on the southwestward prolongation of the 
Eastern Betic Shear Zone, is crossed by at least eight active fault zones of NNE-SSW direction. They are characterized 
on the seafloor by corridors of fault escarpments and tectonic depressions, both grabens and halfgrabens, as minor pull-
apart basins. The corridors length vary between 18 and 48 km and their widths between 0.2 and 3.9 km. A dense secondary 
N-S normal faulting is related to the strike-slip movement of the main faults. The main fault zones currently are 
responsible of a large part of the regional seismicity. The eastern fault zone corresponds to the northern prolongation of 
the Al Idrissi fault. 
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