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Abstract

Long-term estimates of the dissolution of silicate rock are generally derived from a range of
isotopic proxies, such as radiogenic strontium isotope ratio (3’Sr/%Sr), which are preserved in
sediment archives. For these systems to fairly represent silicate weathering, the changes in isotopic
ratios in terrestrial surface waters should correspond to changes in the overall silicate dissolution.
This assumes that the silicate mineral phases that act as sources of a given isotope dissolve at a rate
that is proportional to the overall silicate weathering. Bedrock landsliding exhumes large quantities
of fresh rock for weathering in transient storage, and rapid weathering in these deposits is controlled
primarily by dissolution of the most reactive phases. In this study, we test the hypothesis that
preferential weathering of these labile minerals can decouple the dissolution of strontium sources
from the actual silicate weathering rates in the rapidly eroding Western Southern Alps (WSA) of
New Zealand. We find that rapid dissolution of relatively radiogenic calcite and biotite in landslides
leads to high local fluxes in strontium with isotopic ratios that offer no clear discrimination between
sources. These higher fluxes of radiogenic strontium are in contrast to silicate weathering rates in
landslides that are not systematically elevated. On a mountain belt scale, radiogenic strontium
fluxes are not coupled to volumes of recent landslides in large (>100km?) catchments, but silicate
weathering fluxes are. Such decoupling is likely due first to the broad variability in the strontium
content of carbonate minerals, and second to the combination radiogenic strontium released from

both biotite and carbonate in recent landlides. This study supports previous work suggesting the
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