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Mineralization mechanism of potash salt in typical marine microplate:
An example from the Sicily microplate potash salt deposit
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of Geological Sciences, Beijing 100037, China)

Abstract

Potash salt is one of the most required mineral resources in China; nevertheless, China’s mainland is mainly
composed of several microplates or small blocks which drifted, collided and coalesced together in different peri-
ods. Under this tectonic scheme, many scientists in China have doubted that whether large potash salt deposits
could be formed in these microplates. During Messinian Salinity Crisis Acme (5.60~5.55 Ma), up to 2 X 108 ¢
kainite, an available potash salt, was accumulated in the Caltanissetta Basin, the major foreland basin in Sicily,
which was a typical marine microplate. In this study, based on exploring stratigraphic framework, orebody
characteristics, mineralization pattern and mechanism of kainite in the Caltanissetta Basin, the authors have

reached two conclusions. First, kainite was preserved in the primary halite, which was the chief evaporite of
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‘Rresedimentary Lower Gypsum’ in the Caltanissetta Basin; kainite crystallized in deep, stratified, perennial
saline marine setting, a rather saline pan environment. Second, late Miocene tectonic collision between African
and Eurasia plates built flexural Caltanissetta Basin, and many sub-depressions were separated by intra-basinal
anticlines, which provided pivotal reservoirs for late potash accumulation. During Messinian Salinity Crisis Acme
(5.60~5.55 Ma), global climate became cold, leading to closure of Gibraltar gateway. Consequently, serious
sealevel dropdown occurred in the middle Mediterranean Sea as well as in sub-depressions of the Caltanissetta
Basin. Due to pulsed transgression and retreat of seawater in these sub-depressions, large quantities of kainite
formed only in 50 ka (5.60~5.55 Ma). The potash-forming pattern and mechanism in Sicily suggest that even
in small basins in microplate, large potash deposits could form if these basins meet the requirement of restricted
setting, arid climate, and sufficient potassium input. The observation and research conducted by the authors
shed a great deal of light on exploration and prospecting of potash salt in China.
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Fig. 1 Tectonic structures in middle Mediterranean Sea (modified after Faccenna et al. » 2001; Serpelloni et al., 2007;
Devoti et al.» 2008)
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