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ABSTRACT

Seismic inversion of the full-stack Maari 3D data is a challenge. The area is structurally
complex and imaging problems are caused by multiple reasons: inappropriate
acquisition, a highly reflective overburden and the presence of gas clouds that caused
amplitude attenuation. A new inversion method that incorporates the non-stationary
Gabor deconvolution into a stochastic inversion framework is applied to the Maari field
to assess the reservoir properties. Inverted P-Impedance volume is compared to a
model-based deterministic inversion. The Miocene sands (submarine fans) of the Moki
Fm. were the main target. Six wells are used in the procedure and blind well tests
validate the inversion. Enhanced temporal resolution is obtained in the stochastic Gabor
inversion. P-impedance volume shows distinction of shales and sands successions that
are seen as a single layer by the deterministic product. Stratal-slices mapped the lateral
extension of pay intervals within the Moki Fm. and revealed low Al zones (7200-7800
m/s*g/cc) that are conformable with two inversion structures, referred to as Moki and
Manaia structures. Porosity prediction based on the stochastic Gabor inversion indicates
average effective porosities of 16.5 to 23.5% in these intervals. Unfortunately, the
uncertainty related to the reservoir properties could not be assessed. Despite the
promising results, the extensive run time (over 48 hours for one realisation in the 3D
Maari data — ~500 km?) limits the application of the stochastic Gabor to small areas
and/or few realisations. As a new inversion method, the next stage should be optimizing
the algorithm to reduce its speed of convergence. That would allow to obtain a full

measure of uncertainty, which is paramount for reservoir studies.



