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A regional scale seismic interpretation of a data-set acquired by SpectrumGeo permits new insights to be made concerning the subsurface geology of offshore Cyprus, Syria, Lebanon and Israel. Structural observations in the Levantine Basin, Herodotus Basin and Cyprus Arc have allowed construction of an updated and regionally consistent model of the tectonic evolution of the area. The new model helps clarify structural uncertainties and competing hypotheses including the genesis of previously enigmatic structures. 

The Levantine Basin lies adjacent to the Cyprus Arc convergent plate margin, but contains a group of layer bound normal faults, informally termed the ‘Piano Key Faults’, that formed with an apparent direction of extension which opposes that of the supposedly contemporaneous large scale convergence. Past studies have offered several possible explanations for the genesis of these faults (Kosi et al., 2012; Reiche, Hübscher and Beitz, 2014; Ghalayini et al., 2016), but none explained all of the observations that can be made from a regional subsurface database and seismic volume centred on the locus of the Piano Key Faults. Exclusive access to a dataset offshore Syria proved critical in the explanation for the faulting. Numerical analysis of the Piano Key Faults using purpose written software was also key in the investigation, as it allowed extraction and analysis of spatially aware metrics such as fault heave and length. By automatically generating these metrics directly from fault interpretations, every pertinent fault observed in the seismic data could be included in the analysis. This ensured trends in the data were expressed as strongly as could be reasonably achieved, and without any selection bias. Creation of a ‘beta factor volume’ at 500m lateral node spacing permitted isolation of the extension that occurred in a given time interval across the seismic volume.
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