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            Abstract
Rivers are generally supersaturated with respect to carbon dioxide, resulting in large gas evasion fluxes that can be a significant component of regional net carbon budgets1,2. Amazonian rivers were recently shown to outgas more than ten times the amount of carbon exported to the ocean in the form of total organic carbon or dissolved inorganic carbon1. High carbon dioxide concentrations in rivers originate largely from in situ respiration of organic carbon1,2,3, but little agreement exists about the sources or turnover times of this carbon2,4,5. Here we present results of an extensive survey of the carbon isotope composition (13C and 14C) of dissolved inorganic carbon and three size-fractions of organic carbon across the Amazonian river system. We find that respiration of contemporary organic matter (less than five years old) originating on land and near rivers is the dominant source of excess carbon dioxide that drives outgassing in medium to large rivers, although we find that bulk organic carbon fractions transported by these rivers range from tens to thousands of years in age. We therefore suggest that a small, rapidly cycling pool of organic carbon is responsible for the large carbon fluxes from land to water to atmosphere in the humid tropics.
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                    Figure 1: Amazon basin and river sites sampled for carbon isotopes.



Figure 2: Distribution of 
14C and 
13C isotopes.



Figure 3: Temporal evolution of 
14C-CO
2 at four lowland sites from medium to large rivers in the Ji-Parana basin and Rio Negro.
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Rivers and their surrounding environments have received little attention in studies addressing regional carbon budgets and global climate change. But recent evidence suggests that Amazonian rivers outgas a significant amount of carbon dioxide. An extensive geochemical survey of rivers in the Amazon basin now finds that the dominant source of carbon dioxide is the respiration of organic matter that is less than five years old, probably originating from near-stream vegetation. Although most of the organic matter transported by these rivers is tens to thousands of years old, it is this small rapidly cycling pool of organic matter that is responsible for the large carbon dioxide fluxes from the rivers to the atmosphere in the humid tropics.
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