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Abstract The Sava River and its tributaries in
Slovenia represent waters strongly influenced by
chemical weathering of limestone and dolomite. The
carbon isotopic compositions of dissolved inorganic
carbon (DIC) and suspended organic carbon (POC)
fractions as well as major solute concentrations
yielded insights into the origin and fluxes of carbon
in the upper Sava River system. The major solute
composition was dominated by carbonic acid disso-
lution of calcite and dolomite. Waters were generally
supersaturated with respect to calcite, and dissolved
€O, was about fivefold supersaturated relative to the
atmosphere. The §'*C of DIC ranged from ~13.5 to —
3.3%. Mass balances for riverine inorganic carbon
suggest that carbonate dissolution contributes up to
26%, degradation of organic matter ~17% and
exchange with atmospheric CO, up to 5%. The
concentration and stable isotope diffusion models
indicated that atmospheric exchange of CO, predom-
inates in streams draining impermeable shales and
clays while in the carbonate-dominated watersheds
dissolution of the Mesozoic carbonates predominates.
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Introduction

Rivers are the major pathways for the transport of
carbon (C) from the continents o the oceans. Global
river carbon fluxes are estimated to be 0.4 Pg Clyear
for total organic C (evenly divided between partic-
ulate and dissolved phases) and 0.4 Pg Clyear for
dissolved inorganic C (DIC). While these bulk fluxes
are small components of the global C cycle, they are
significant compared to the net oceanic uptake of
anthropogenic CO, (Samiento and Sundguist 1992),
and the inter-hemispheric transport of carbon in the
oceans (Aumont et al. 2001). The global riverine flux
of dissolved inorganic carbon to the ocean is about
0.38 x 10'° glyear (Meybeck 1993), similar in mag-
nitude to the global riverine flux of organic carbon to
the oceans, which is estimated to be 0.4 x 10* g/year
(Meybeck 1982; Ittekkot 1988). Investigations of
riverine dissolved constituents and stable carbon
isotope compositions of dissolved inorganic carbon
(DIC) have been employed in several river systems
for various purposes, such as to quantify rock
weathering rates and carbon sources (e.g. Pawellek
and Veizer 1994; Pawellek et al. 2002; Roy et al.
1999; Gaillardet et al. 1999a, b; Grosbois et al. 2000;
Karim and Veizer 2000; Chen et al. 2002; Picouet
et al. 2002), to identify carbon mass transport and
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