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Evaluating the competing effects of lithology and sediment supply on the
erosional dynamics of rivers crossing active faults.
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Lithology and sediment supply influence the erosional dynamics of rivers crossing active faults and together these
effects govern the style, timescale and means by which landscapes respond to their tectono-climatic boundary
conditions. Here, for transient bedrock catchments in the Gediz Graben, Turkey, and the Gulf of Corinth, Greece,
for which the timing and rate of active faulting is known, we quantify the relative importance of rock strength and
sediment supply on models of fluvial incision. We determine rock type, strength and erodibility using a Schmidt
hammer and structural measurements of joint density and size. We evaluate the downstream distribution of channel
width and stream power and calculate the extent to which the latter scales with tectonic rates and rock strength.
Sediment supply is constrained using estimates of bedrock exposure, transport capacities and erosional fluxes.
For the Turkish examples, stream powers in the metamorphic rocks are four times greater than in the Neogene
sediment units, indicating a four-fold difference in bedrock erodibility, K, for a two-fold variation in in Schmidt
hammer hardness. In the Gulf of Corinth examples, we interpret differences in stream powers near the active faults
to represent order of magnitude differences in bedrock erodibility between carbonate and sandstone/conglomerate
units. We also observe that in both cases, significant along-strike variation in fault slip rate is not associated with
an increase in stream power for the sedimentary rocks and we assess the extent to which this stream power deficit
may also represent the effects of sediment-flux-dependent incision.



