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We modeled the geometrical roughening of mainly layer-dominated stylolites in order to understand their struc-
tural evolution, to present an advanced classification of stylolite shapes and to relate this classification to chemical
compaction and stylolite sealing capabilities. Our simulations show that layer-dominated stylolites can grow in
three distinct stages, an initial slow nucleation, a fast layer-pinning phase and a final freezing stage if the layer
dissolves completely during growth. Dissolution of the pinning layer and thus destruction of the compaction track-
ing capabilities is a function of the background noise in the rock and the dissolution rate of the layer itself. Low
background noise needs a slower dissolving layer for pinning to be successful but produces flatter teeth than higher
background noise. We present an advanced classification based on our simulations and separate stylolites into four
classes: rectangular layer type, seismogram pinning type, suture/sharp peak type and simple wave-like type.



