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Conceptual model of canyon development
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B) Long after incision through caprock:
Resistant caprock
fractured into blocks

Blocks move
and degrade
Slope break where

Less resistant underlying rock doesn't yield blocks

Unsteadiness in landscape form and erosion rates

Hillslope form and evolution
100

Channel form and evolution
Elevat ion [ m ]

100

60

Baselevel lowering
at a steady rate over
1,000,000 years

40

Baselevel
5 m upst ream
50 m
100 m

0.14
0.12

150 m
200 m
240 m

0.10

0.06

-Channel erosion rates
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but are highly variable
in time.
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Hillslopes far from baselevel are
still concave after 350 ky because
the source of blocks (the resistant
caprock) is still close to the channel.
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-The channel was
autogenically kicked out
of equilibrium just after
600 ky (how??)
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Hillslopes at middle distances
from baselevel are linear-to-convex.
As the caprock retreats, the lower
hillslope receives fewer blocks.
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The channel equilibrates to the
20 imposed baselevel lowering (yellow profile)
before being forced out of equilibrium by
block delivery from the hillslope.
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Hillslopes near baselevel are
linear at the top where blocks
are available, but are convex
near the channel.
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