The Zeta Structure; a footwall degradation complex formed by gravity sliding on the western margin of the Tampen Spur, Northern North Sea
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Abstract:  The Zeta Structure (NOCS Block 34/4) is situated to the north of the Snorre Field, in the Tampen Spur area of the Northern Viking Graben. The Zeta area shows a tectonic development and geometry markedly different from the typical fault blocks of the Northern Viking Graben, which are most commonly asymmetric half graben, with hydrocarbons trapped at the crest. The Zeta Structure is a 'twisted' horst block between two opposed major fault complexes. It occupies a 'conjugate overlapping' transfer zone. An east-dipping, rather flat fault in the Zeta Structure appears to be locally anomalous and is well imaged on 3D seismic data. This fault has been cored in well 34/4-5 and defines the boundary between Lower Jurassic in the hangingwall and Triassic rocks in the footwall. The fault is remarkably clear on seismic data, and is seen to truncate the top of the older Inner Snorre Fault. The Jurassic section has in part been carried into the pre-existing hangingwall basin east of the Inner Snorre Fault, where it has been protected from Late Jurassic erosion. The Zeta Fault is interpreted to be a gravity slide, generated as a result of footwall uplift and gravity collapse adjacent to the Inner Snorre fault. Those slide blocks which have not been carried east into the hangingwall basin and remain on the Zeta Ridge show a well-defined internal stratigraphy which can be mapped on seismic data. 

Unusually, the Zeta gravity-slide is itself cut by younger, steeper faults, which dip to the west and comprise the western margin of the 'twisted' horst. Thus the fault zone at the eastern flank of the horst predates the gravity sliding, while the fault zone at the western flank post-dates the sliding. Forward modelling of the full syn-rift history predicts a total footwall uplift of c.1750m at the crest of the Zeta Structure. The Zeta gravity-slide can still be located on seismic data where it has been faulted down to the west, towards the Marulk Basin, as also can an associated erosional (footwall) unconformity. Both the fault plane and the unconformity are buried by Draupne Formation indicating that all tectonic activity occurred during the Late Jurassic (s.l.) and did not extend into the Cretaceous.

