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Abstract 13 

 14 

The Seč Dam Reservoir on the Chrudimka River (the Czech Republic) was studied as a possible barrier 15 

for the transport of solid particles related to fluvial pollution. To understand the damming-triggered 16 

changes in the sediment lithology and geochemistry and to establish the pollution chemostratigraphy 17 

of the reservoir deposits, we first characterized the grain-size control on the sediment composition, 18 

including concentrations of risk elements Cu, Ni, Pb, and Zn. To that end, we first examined the 19 

chemical composition of the sieved size fractions of sediments, and then we compared the grain-size 20 

parameters obtained by granulometry with the geochemical composition using either scatter plots or 21 

a compositional regression with functional covariates in framework of Bayes spaces. The onset of 22 

deposition in the dam reservoir outside of the inflow delta is marked by three major changes: (1) a 23 

decrease in the grain size and a corresponding increase in Al/Si and Ti and a decrease in K and Ca, (2) 24 

enhanced retention of the finest particulates, especially Fe and Mn, and (3) enhanced concentration 25 

of risk elements originating from local industry in the city of Hlinsko that started nearly coevally with 26 

the dam construction. In the inflow delta, these changes are not so straightforward: the lithology of 27 

the deltaic deposits resembles that of the pre-dam fluvial sediments, except for the fact they are 28 

polluted, although the pollution stratigraphy is poorly preserved. The peak of polycyclic aromatic 29 

hydrocarbons (PAHs) in the dam reservoir was found near the onset of the dam deposition. We 30 

found that Fe is the best-performing reference (normalizing) element for the geochemical 31 

background functions (GBFs), although Ti would provide better grain-size correction; clearly, post-32 

depositional geochemical reactions also play a role. GBFs were used to calculate local enrichment 33 

factors (LEF) and show that the dam construction suppressed the downstream transport of Cu, Ni, 34 
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