2020 2023

Development of Independent Component Analysis to estimate chemical composition
of each component in sedimentary rocks
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In this study, we developed a method (independent component analysis) to
statistically separate each component in sedimentary rocks, which is essential for estimating
paleo-oceanic composition from the chemical composition of sedimentary rocks. In recent years,
independent component analysis has been widely used in the earth sciences, but it is basically only
used to identify components, and not to estimate the chemical composition of each component. In this

study, we were able to estimate the chemical composition of each component by devising the method
of taking averages and combination of the sedimentary rock types. Furthermore, we applied this
method to banded iron formations and carbonate rocks of the early Earth to estimate seawater
composition at that time based on the trace element compositions of the separated components such as
iron oxides, carbonate minerals, siliceous particles, and detrital material.
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