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Increasing air and sea surface temperatures at high latitudes lead to accelerated thaw,

destabilization, and erosion of perennially frozen soils (i.e., permafrost), which are often rich in

organic carbon. Coastal erosion leads to an increased mobilization of organic carbon into the

Arctic Ocean that can be converted into greenhouse gases and may therefore contribute to further

warming. Carbon decomposition can be limited if organic matter is efficiently deposited on the

seafloor, buried in marine sediments and thus removed from the short-term carbon cycle. Basins,

canyons and troughs near the coastline can serve as sediment traps and potentially accommodate

large quantities of organic carbon along the Arctic coast. Here we use biomarkers (source-specific

molecules), stable carbon isotopes (δ

13

C) and radiocarbon (Δ

14

C) to identify the sources of organic

carbon in the nearshore zone of the southern Canadian Beaufort Sea. We use an end-member

model based on the carbon isotopic composition of bulk organic matter to identify sources of

organic carbon. Monte Carlo simulations are applied to quantify the contribution of coastal

permafrost erosion to the sedimentary carbon budget. The models suggest that 40% of all carbon

released by coastal erosion is efficiently trapped and sequestered in the nearshore zone. We

conclude that permafrost coastal erosion releases huge amounts of sediment and organic matter

into the nearshore zone. Rapid burial removes large quantities of carbon from the carbon cycle in

depositional settings.
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