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Global scale fluvial export of resistant particulate black carbon
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Fire-derived combustion residues, known as Black Carbon (BC), is the slowest cycling component of the biospheric
carbon cycle identified up to now. Constraining the magnitude and dynamics of BC release from land to the aquatic
environment and associated potential mineralization to COs is critical given on-going and transformative changes
in land use, hydrologic regimes, fire frequency, and severity of coastal erosion processes. Here, we examine the
concentration and radiocarbon content (A14C values) of particulate black carbon (PBC) in 18 large and small rivers
in order to assess basin-scale dynamics and estimate global flux. This assessment represents 15 to 34% of the global
particulate organic carbon (POC) flux to the oceans. We show that PBC is correlated to suspended sediment yield,
indicating that PBC export is primarily controlled by erosional processes. Radiocarbon measurements reveal that
riverine PBC is not exclusively derived from recent biomass burning, with the presence of extensively pre-aged
PBC in several high latitude rivers. The global, river flux-weighted 14C age of PBC delivered to the ocean implies
extended storage in soils prior to mobilization and export. Here, we estimate a global river PBC flux to the oceans
and relate it to global annual BC production. This work implies an export efficiency that is one to two orders of
magnitude greater than for biospheric POC. The high export efficiency of PBC, coupled with its millennial storage
in continental reservoirs, provides strong evidence for its refractory nature at the global scale. Assuming efficient
burial in marine sediments, fluvial export of PBC acts as an important long-term sink for atmospheric COs.



