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ABSTRACT
This research was conducted on the Yowi oilfield offshore eastern Niger Delta, Nigeria. The study aims at mapping facies distribution and architectures across the field. The root-mean-square (RMS) and Variance attributes were extracted in 3D seismic volume covering the entire field and adjacent areas to identify lithofacies units and geometries of reservoir sand-bodies. Seismic attributes provide a powerful tool for lithology prediction, identification of various depositional elements and subtle stratigraphic features. Using 3D seismic volume attributes, four facies depositional patterns were recognized between time slice 400 milliseconds and 4000 milliseconds. They include dispersed facies, linear/parallel distribution; discrete bodies and meandering configuration. The dispersed facies occurred between 400 to 700 milliseconds- Benin Formation, the linear/ parallel facies is found between 800ms to 1400milliseconds, and forms a mega geobody that runs across the field spanning approximately 7km within the Agbada Formation. The discrete lobes and meandering patterns occurred beyond 2000 milliseconds – Akata Formation. Depositional setting inferred from attribute character and well log range from shoreface linear depositional facies to deep sea turbidite lobes and channel. High amplitude areas are also recognized in adjacent areas with similar distribution pattern. Two dominant facies (sand-rich and shale-rich) are reconstructed through differences in root mean square amplitude values and Variance. The porous sand –rich facies signify areas with high positive amplitude and Variance, whereas the shale-rich facies show low Variance to negative amplitude values. Facies displaying laterally continuous architecture is dominant only within the Agbada section, a major stratigraphic unit characterized by paralic deposition. They occurred in repeated patterns striking east-west in the coastline direction. Change in this depositional pattern beyond 2000 milliseconds signifies a change in depositional system from shallow marine to deep marine sedimentation where possibly turbiditic process would have been responsible for the distribution of the isolated high amplitude sand facies and the meandering channel. The 3D seismic attribute analysis is a robust technique that has aided the identification of facies architecture, geometry and distribution. It is a reliable tool that will guide exploration and development decision, selection of drillable prospects and well planning.
