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Despite carbonate rocks being the largest store of carbon at
Earth’s surface, carbonate chemistry is poorly understood in
rivers as carbonate weathering is assumed to be carbon
neutralj1]. However, the rapid dissolution of carbonate
coupled to the long residence time of bicarbonate in the ocean
(10,000 years) is a useful short-term sink of CO2; possibly
more useful than silicate weathering, as carbonate rock
weathers almost instantaneously compared to silicates(2).
Carbonate rocks and river chemistry represent the largest
carbon store on Earth’s surface and can respond to
anthropogenic climate forcing on timescales equivalent to a
human lifetime, making carbonate weathering and transport
in solution a critical facet of the modern? global cycling of
carbon.

A large oversight of current methods that quantify weathering
regimes in river basins (such as Ca/Na) is that they do not
account for in-situ riverine processes, which skew the amount
of Ca in solution. One example of such a process is the
precipitation of calcite within river basins, which removes Ca
from solution. Here we present stable isotope and trace metal
analyses from the highly alkaline Huveaune river (Provence,
France), which is actively precipitating carbonate travertines.
Solution chemistry in the Huveaune is dominated by
carbonates, presenting an ideal testbed for understanding the
impact of carbonate precipitation on river water chemistry.
Our study here is an attempt to elucidate how carbonate is
removed from solution and to quantify the magnitude and rate
of precipitation using a combination of novel stable isotope
geochemistry (844Ca, 888Sr, 326Mg) and reactive transport
modelling.
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