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Inspite of the significant petroleum exploration that has been undertaken to date in the Lake
Edward Basin, no commercial discoveries have been made. However, hydrocarbon shows in the
Ngaiji-1 well demonstrate the presence of an effective petroleum system.

Therefore, the study majorly aimed at evaluating the thermal and burial history including modelling
of the petroleum system criticals. Specifically, it served to determine the tectonic history,
reconstruct the depositional history, define operating petroleum systems through modeling and
determine hydrocarbon volumes available for entrapment.

Seismic interpretation using Petrel aided an understanding of the structural framework.
Paleowater depth was estimated from the sea-level curves of Haq et al. (1987) due to lack of
paleobathymetry data for the Albertine Graben.

Depositional history was based on analyses of samples from Ngaji-1 and geological reports.
Reconstruction of ancient environments was aided by analysis of stratigraphic record in Ngaji-1
from which facies were interpolated by applying Walther's Law. The facies maps and ancient
environments were refined by applying the concepts of sequence stratigraphy and drainage styles
associated with rift systems.

The petroleum systems elements were inferred from well log interpretation. Source rock analysis
involved evaluating the total organic carbon and Rock-Eval pyrolysis. Facies boundaries and
maps were estimated from PetroMod and were construed based on the guiding principles of
facies models. Determination of kerogen type from Rock-Eval pyrolysis and organic petrology
studies was the basis for assigning appropriate petroleum generation kinetics from a list of kinetics
of PetroMod.

The Mackenzie crustal model in PetroMod was used to determine heat flow and this was
calibrated using temperature and vitrinite reflectance measurements from Ngaji-1. Sediment-
water interface temperature, SWIT was auto tracked using Wygrala (1989) plot of PetroMod.
Forward models were used to simulate the burial history, generation, migration and accumulation
of petroleum within the model through time.

The study reveals that the subsidence history has 3 main episodes that correspond to episodes
of rifting, with a major rifting occurring between 3Ma and 2Ma. Analysis of burial and subsidence
history suggests that traps formed during period of highest rate of subsidence between 3Ma and
2Ma and during the period of uplift between 2Ma to present. Traps under category 1 mainly
developed as a result of generation of high tilt angles potentially creating closures. Trap under
category 2 are more common and appear as horst blocks.

The basin is endowed with well-developed petroleum systems elements, including reservoirs,
traps, seals and potential source rocks. However, sediments are poorly consolidated. Although
positive to reservoir potential in terms of high porosity development, it is detrimental to sealing
and production in such reservoirs is anticipated to be problematic.

Thermal and maturity modeling indicates that no generation has occurred in the basin. Maturity
modeling using a heat flow of 66mWm-2 corresponding with a geothermal gradient of 41.80C/Km
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indicates that the source rock, Ishasa is at vitrinite reflectance of 0.45%, and therefore immature
with respect to petroleum generation. However, given that the basin extends into Congo (not
modeled), where it is significantly deeper, and therefore likely to be mature, it is possible that
hydrocarbons could have been generated. Nevertheless, modelling estimates upto 79Bbbls and
upto 57 tcf of oil and gas potential respectively.

This presentation will discuss the key aspects of the petroleum systems associated with rift
systems in reference to the Albertine Graben, East African Rift System. In addition, the paper will
demonstrate a modern workflow employed in evaluating the dynamics of sedimentary basins and
their associated fluids to establish if past conditions were suitable for hydrocarbons to accumulate
in potential reservoirs and be preserved there.
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Modified from McGlue et al., 2006
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