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Abstract

Sequence stratigraphy is a modern branch of stratigraphy commonly used in the petroleum industry, to understand the depositional history of a
basin. As common with young disciplines, terminology is inconsistently used by different schools of thought to define stratigraphic surfaces
and group strata, resulting in multiple sequence stratigraphic models that interpret the same data differently. Using the Algoa and Gamtoos
Basins as a case study, this investigation is building a modern sequence stratigraphic framework by integrating available vintage dataset to test
the robustness of selected sequence stratigraphic models. Although a working petroleum system was proven in the Algoa and Gamtoos Basins
of South Africa, seismic and well data acquired to date yielded limited exploration success. This limitation has prevented the development of
contemporary basin development models for the Algoa and Gamtoos region. Based on vintage data by Soekor E&P (Pty.) Ltd. and preliminary
sequence stratigraphic studies, New Age Global Energy Company, reported in 2018 that the offshore Algoa Canyon, syn-rift Gamtoos Basin,
and Outeniqua Basin slope plays contain ~510 MMboe (million barrels of oil equivalent) resources. The ultimate goal of this ongoing project is
to understand the basin formation mechanisms and the hydrocarbon prospectivity, offshore Port Elizabeth, South Africa. To achieve this, using
desktop-based Petrel and/or Hampson-Russell software, the following objectives are being addressed:

1. Analyse and interpret the geological record in the Algoa and Gamtoos Basins, firstly by using basic principles of stratigraphy and
process sedimentology (i.e., independent of any sequence stratigraphic school of thought).

2. Understand the mechanisms (autocyclic and/or allocyclic) responsible for seismic reflector geometries and sequence generation in these
south east basins.

3. Compare sequence boundaries and geometries observed in the dataset to stratigraphic boundaries and geometries defined by different
sequence stratigraphic models in the study area and its broader vicinity, in the eastern Outeniqua Basin.

4. Use relevant sequence stratigraphic models to predict facies distribution in the basins, by testing the robustness of current models and
highlighting their advantages and limitations.

5. Attempt to develop a robust predictive tool for facies distribution away from well control and hydrocarbon plays (i.e., build gross
depositional environment models).



6. Provide recommendations on how sequence stratigraphy can be used in similar regions to this study.
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4. The syn-rift nature of the basins is accompanied by predominately north west/south east trending normal faults.

3. The concept of multiple sequence stratigraphic models (Fig. 2) is also
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These models were established independently in separate basins,
therefore, they best fit the observations from basins similar to the original
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Figure 4. Workflow for sequence stratigraphic interpretation and facies prediction.
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