




which is highest in the far western part of the transect, rather than at
a mean elevation of ,1 km on the west flank, at the coincidence of
erosion rate and precipitation maxima.

No major late Tertiary structures have been identified in the
Cascades that could accommodate differential uplift and erosion
rates across the range. It is possible that broad arching or folding
could lead to higher uplift rates in the core of the range, but by itself
(and in a steady state) this would be expected to lead to the highest
erosion rates at the topographic crest, rather than 50 km to the
windward side, coincident with the highest precipitation. Because
of this, we conclude that the long-term erosion rate pattern across
the range is controlled primarily by the precipitation pattern. The
specific geomorphic processes coupling precipitation and erosion in
this case are not clear.

Commonly used stream-power indices predict erosion as a
function of main channel slope and discharge, but neither of
these parameters correlate with precipitation or erosion rates
inferred from apatite He ages. This may suggest a more important
role for hill-slope processes or higher-order stream characteristics in
controlling variations in long-term erosion rates, because these
respond to more local variations in precipitation. Alternatively,
variations in extents of glacial erosion across the range may
contribute to the spatial pattern of erosion, because ice accumu-
lation would also respond to local variations in precipitation. But,
regardless of the specific geomorphic liaison between climate and
erosion, these data suggest a predominately climatic influence on
spatial variations in erosion rates across the range.

The strong variation in, and correlation between, precipitation
and erosion rates across the Washington Cascades supports theo-
retical studies that argue for strong coupling and feedbacks between
climate and tectonics in active orogens1–10. Modelling studies
suggest that mountain topography evolves towards a steady state,
after which the macro-scale topography remains constant and
erosion rates are equal to rock uplift rates. It is possible that rock

uplift and erosion rates are unrelated, in which case the modern
Cascades topography is transient.

However, if the Cascades are in, or even close to, topographic
steady state, then rock uplift on the west flank is as much as an order
of magnitude faster than elsewhere in the range. The dynamic link
by which rock uplift and deformation respond to spatially focused
erosion could simply be isostasy, or some other mechanism such as
accomodation of pluton emplacement or the vertical component of
middle or lower crustal flow into crustal regions experiencing
relatively rapid exhumation. In either case, the current orographic
climate pattern is well correlated with, and may exert a strong
influence on, the distribution of erosion, and possibly rock uplift
and deformation, across the Cascades. A
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