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Trans-Regional Tectonic Evolution and Differential Hydrocarbon
Accumulation Characteristics between Shallow and Deep
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Abstract: To address the issues of inconsistent cross-regional stratigraphic division and weak integrated evaluation of deep and
shallow petroleum systems in the South American POM transnational super basin, this study integrates drilling, seismic and
experimental data, quantitatively analyzes the basin’ s tectono-sedimentary evolution and hydrocarbon accumulation elements,
establishes hydrocarbon accumulation models and assesses resource quantities. Three evolutionary stages of the basin

«

(“ cratonic margin - rift - foreland”) and the horizontal zonation characteristics of the three belts (“ western thrust belt - central
foredeep belt - eastern slope belt”) are clarified; the shallow layer is a “mature and efficient type” petroleum system,
dominated by two-stage charging and bidirectional migration, while the deep layer is an “underexplored potential type”,
characterized by single-stage charging and vertical migration. The undiscovered recoverable resources are predicted to be
7.01X10%—10.61X10° t, and three types of favorable exploration areas are delineated, including the conventional oil and gas
area in the western thrust belt, the conventional oil area in the western slope and foredeep belt, and the heavy oil area in the
slope belt. A unified cross-regional tectono-sedimentary framework and differentiated deep-shallow hydrocarbon accumulation
models are established, which provides key geological support for the exploration strategy of “tapping potential in shallow

layers and achieving breakthroughs in deep layers” in the basin.
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Fig.1 Cretaceous evolution history of South-North American plates and tectonic setting of POM basin
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Fig.3 Lithofacies paleogeography of the main tectonic stages in the basin
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Table 2 Characteristic parameters of stratigraphic correlation of the basin
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Table 3 Shallow-deep source rock characteristics comparison of the basin
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Fig. 8 Shallow-layer core photographs of the basin
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Fig.9 Petroleum system event chart of the shallow layers of the basin
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Fig.11 Petroleum system event chart of the deep layers of the basin
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Fig.12 Distribution of deep fault depressions in the Jurassic and location of the Shanusi 1X gas reservoir in the basin
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