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The flow and chemical composition of Arctic rivers are highly variable and reflect the mix of sources and flow
paths of surface and ground water contributing to them during any particular season. Annual Yukon River carbon
(C) export is dominated by the spring flush, with more than 50% of organic C and 30% of inorganic C exports
occurring during May and June. As part of the US National Science Foundation’s Arctic Great Rivers Observatory
Project, which is studying the six largest rivers discharging to the Arctic Ocean, we measured Yukon River flow
and water chemistry at high frequency during the critical periods immediately preceding, during, and following ice
melt in 2009 – 2011. Springtime flows had high dissolved organic carbon (DOC) concentrations that rose quickly
with water discharge at ice out and decreased with flow into summer. Waters collected near peak flow had high
specific ultraviolet absorbance (SUVA) values and high aromatic C content. The rising limb of the spring flush
hydrograph also had the greatest bioavailable DOC (BDOC) content, relative to the remainder of the year. The
bulk of the DOC exported in spring was of terrestrial plant origin and 14C modern, with respiration carbon dioxide
collected from BDOC incubations having similar 14C content to that of the bulk DOC. Interestingly, FT-ICR MS
characterization of the DOC exported during the spring flush indicated the presence of labile, atmospherically
deposited DOC components having apparent fossil fuel combustion origin, similar to those identified in direct
glacial runoff. The importance of the spring flush period and of DOC exports to the total C budget of the Yukon
River will also be discussed in the context of seasonal patterns of water discharge, watershed C yields, and of
dissolved, particulate, and gaseous inorganic and organic C concentration and flux.


