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Characteristics and formation mechanisms of the clastic reservoirs in the Paleozoic
cratonic basins of North Africa
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(Petroleum Exploration and Production Research Institute , SINOPEC, Beijing 102206, China)

Abstract: The widely distributed Paleozoic clastic rocks are identified as the primary target for hydrocarbon exploration
and production in the cratonic basins of North Africa. The diagenetic evolution and late-stage modification vary greatly in
different regions across North Africa, resulting in significantly different reservoir quality. Based on the data from 492
hydrocarbon reservoirs across eight tectonic units in North Africa, sourced from ITHS Markit, as well as the burial,
geothermal, and diagenetic evolution histories of these reservoirs, we investigate the differences in the characteristics of
the Paleozoic clastic reservoirs across different epochs and regions in North Africa. Furthermore, the major factors
controlling the development of high-quality reservoirs are clarified and the favorable areas for reservoir development are
predicted. The results indicate that the Cambrian, Ordovician, and Devonian sandstone reservoirs of the Paleozoic are
major pay zones in the cratonic basins of North Africa. These reservoirs consist primarily of fluvial, littoral-nearshore,
and neritic clastic rock deposits with extensive distribution and high continuity. Two types of burial history occurred in
these reservoirs, leading to varying diagenetic processes of reservoirs across different regions and epochs with differential
tectonic evolution. The compaction and secondary overgrowth and cementation of quartz during diagenesis are
detrimental to the physical properties of reservoirs, while feldspar dissolution, and modifications by multi-stage tectonic
fractures are of constructive effects on their physical properties. The favorable Cambrian-Lower Ordovician reservoirs
generally occur in the uplifted areas that have been significantly influenced by the Hercynian movement. The high-
quality reservoirs of the Upper Ordovician are principally distributed in the Murzuq, Illizi, and Ahnet basins near the

Hoggar Shield. The high-quality reservoirs of the Lower Devonian exhibit more extensive distribution, primarily found in
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the Illizi, Ahnet, Timimoun, and Reggane basins, as well as the northern uplift and slope areas of the Ghadames Basin.
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Fig. 1  Bar chart showing reserve distribution of the Paleozoic
hydrocarbon reservoirs in the cratonic basins of North Africa (data

from reference [5])
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Fig. 2 Distribution of petroliferous basins in the west—central part of North Africa (modified after reference [91])
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Fig. 3 SN-trending geological section of North Africa (modified after reference [7], see Fig. 2 for the section location )



% 3 1 EVIE, A ACAR eI v A SR T S R R A BIL 947

B S B'
B RN w h o B
JEAL Poulpsie  EMah R A pR oo gl ez R ss g Bl

Kahpouche-101: 2 BI1-NC58JF
) | 7 - S

) \ ——

IRV ARA A AR LA EHA-REAR ATERK AR FAL W= 7Y

[ AbARH PG e e S i i T i 23 b 2R G ) e o o v (4 Sk [ 9 T e, ) i 7 15 UL 2)
Fig. 4 EW-trending geological section of basins near the West African craton and the Hoggar Shield, North African

(modified after reference [9], see Fig. 2 for the section location )
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Fig. 5 Stratigraphic correlation of cratonic basins in North Africa (modified after reference [5])
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Fig. 6 Developmental characteristics and sequence stratigraphic division of the Paleozoic strata in the Ghadames Basin, North Africa
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Fig. 7 Map showing the sedimentary facies of the dominant Cambrian reservoirs in North Africa
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Fig. 8 Sedimentary facies map of the Upper Ordovician reservoirs in North Africa (the glacial valley distribution from reference [29])
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Fig. 9 Sedimentary facies map of the Lower Devonian reservoirs in North Africa
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Fig. 11  Tightening processes of the Paleozoic sandstone reservoirs under diagenesis in North Africa (see Fig. 2 for well locations)
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Fig. 12 Mapping the distribution of the favorable Paleozoic reservoirs in North Africa (Hercynian paleogeological map from reference [9])
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