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Mineral characteristics, salt rhythm and depositional model of potash
deposit in Lower Congo Basin, Africa
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Abstract

Located on the continental margin of West Africa and formed at the beginning of the opening of the Atlantic
Ocean in the Early Cretaceous period, the Lower Congo Basin deposited a huge amount of potash resources.
Based on the results of the core catalogs in the Cuckoo marcy district of the basin, the authors tried to make out
the sedimentary characteristics of the potash deposit and the sedimentary cycle of the evaporites, and to summa-
rize the depositional model of the deposit. The basin is relatively flat; the thickness of evaporites is increasing

from the edge to the center of the basin gradually. The deposit is hosted in the Early Cretaceous Aptian strata.
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The evaporites are mainly halite interbedded with carnallite, locally with banded tachydrite, bischofite and black
shale. Orebodies are horizontal or nearly horizontal, and the thickness of a single-layer orebody is a few meters to
tens of meters. In total, the thickness of carnallite layers are accumulated over 100 m. The potash deposit is
mainly composed of brownish red carnallite, and the main ore type is carnallite type, with partially sylvite type.
The ore grade is high, and the average KCl grade is about 16.49% . In the Early Cretaceous Aptian stage, there
was only one salt-genetic period, and the salt-bearing strata constituted the first-order salt rhythm, which could
be subdivided into eight second-order salt rhythms and several third-order salt rhythms. The sedimentary envi-
ronment of the whole salt-genetic period was stable, and evaporite sequences had no interruption. Nevertheless,
with the continual subsidence of the basin and the injection of seawater, there occurred rhythmic deposition of
rock salt and potassium-magnesium salts. The salts are characterized by high percentage of potassium-magnesium
and a scarcity of sulfates and carbonates, suggesting that it was already enriched before entering the basin. Based
on the above studies, combined with Aptian lithofacies and paleogeographic distribution of the basin as well as
the tectonic-paleoclimate condition, the authors summarized and exhibited the schematic diagram showing how
the potash deposit was formed.
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Fig. 1 Map of location of Lower Congo Basin (modified after Li et al., 2014)
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Fig. 2 Location of drill holes and correlating lines of Cuckoo marcy mining area after Luan et al. 2015
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Fig. 4 Core photographs of the Cuckoo marcy deposit (Individual core segment is 80 cm long)
a. Carbonaceous shale (with thin-bedded rock salt and gypsum); b. Thick layer of halite; ¢. Horizontal, bedded carnallite and halite; d. Thick
layer of carnallite; the color is dark red: e. Carnallite; defined by thin and irregular halite stringers: f. Tachydrite (including tachydrite-bearing
carnallite), the color is saffron yellow and orange yellow
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Fig. 5 Correlation of rock salt rhythm division of drilling holes in Cuckoo marcy deposit
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Fig. 9 Schematic diagram showing the formation of the Lower Congo basin potash salts in the rift basin
(modified after Liu, 2013)
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