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Key technologies and their application in quantitative reservoir characterization of
marginal deepwater oilfields: A case study of the
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Abstract: At present, more than 70% of newly added oil reserves across the world come from deep water. Some of these
reserves, uneconomical to exploit due to the small resource volumes of individual oilfields, constraints imposed by
deepwater and ultra-deepwater environments, and bottlenecks in key development technologies, are defined as
deepwater marginal reserves. The oilfields with marginal reserves are defined as marginal oilfields. Marginal reserves of
the marginal oilfields in the deepwater Congo Fan Basin, Angola, amount to 4 X 10° bbl. However, conventional
reservoir prediction, fluid identification, and geological modeling techniques commonly yield multiple solutions due to
the limited number of wells drilled, insufficient geological data, and strong heterogeneity of composite turbidite
channels. Consequently, these techniques cannot meet the requirements for accurate reservoirs characterization of the
marginal oilfields. Based on the sparse geological, drilling, well-log, 3D seismic, and testing data available from
marginal oilfields, the study developed three technologies for deepwater turbidite-channel reservoirs of marginal
oilfields: (1) a deep learning-based prediction method for composite turbidite channel reservoirs; (2) a centroid

frequency-based fluid identification method for oil-water contact recognition; and (3) a new multiple-point geostatistical
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modeling constrained by reservoir architecture derived from a quantitative geological knowledge base. These
technologies were applied to deepwater turbidite sandstone reservoirs formed by multi-stage composite channels in the PT
and CS marginal oilfields in Angola. They enabled accurate prediction of reservoirs and fluids, characterization of
internal architecture, and geological modeling of individual turbidite channels. Reservoir heterogeneity and the
distribution of reserve abundance in turbidite-channel sandstone reservoirs were quantitatively characterized, providing
a reliable basis for development decision-making and efficient well placement in marginal oilfields. These key
technologies have become essential tools for the quantitative characterization and geological modeling of deepwater

turbidite-channel sandstone reservoirs in Angola. They can also provide a technical reference for the evaluation and

efficient development of marginal oilfields in analogous sparsely drilled deepwater blocks worldwide.
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Fig. 1 Geographic location map of the Congo Fan Basin
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Fig. 2 Composite stratigraphic column of the Congo Fan Basin
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Fig. 3 Diagram showing the relative locations of the GTP oilfield group with the PT and CS marginal oilfields (a), and characteristics of oil-
bearing intervals in the PT oilfield (b)
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