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It is important to determine the nature of communication systems that occur between reservoir and surface in
the framework of CO2 injection. This will allow an estimation of the long-term storage integrity. The onshore
Otway Basin in south-western Victoria is the first demonstration of the deep geological storage of CO2 in
Australia. In order to achieve our objective we predict and quantify the distribution and the amount of sub-/seismic
strain caused by fault movement in the study area. We present first results of a 3D structural model based on
interpretation of a 3D seismic volume. First we interpreted 10 stratigraphic horizons with 30 major faults within a
ca. 5 km×8 km×4 s TWT volume and built a 3D geometrical model with triangulated mesh surfaces. Based on this
model, we identify a complex system of conjugate normal faults, three of which, within a radius of 5 km around
the injection site, reach the uppermost seismically-visible horizon in this seismic volume at around 500 m depth.
By retro-deforming stratigraphic volumes along the seismically-visible faults, we determine the accumulated
deformation and thus the sub-seismic strain variation around the faults. Depending on lithology, the calculated
strain tensors can be used to determine which areas are fractured, as well the orientation of fractures and their
density. Our goal is to obtain a better overview of possible fluid migration pathways and communication between
reservoir and overburden. This will provide a tool to predict CO2 leakage and thus to adapt time-dependent
monitoring strategies for subsurface storage in general.
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