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            Abstract
The continental slope is a steep, narrow fringe separating the coastal zone from the deep ocean. During low sea-level stands, slides and dense, sediment-laden flows erode the outer continental shelf and the continental slope, leading to the formation of submarine canyons that funnel large volumes of sediment and organic matter from shallow regions to the deep ocean1. During high sea-level stands, such as at present, these canyons still experience occasional sediment gravity flows2â€“5, which are usually thought to be triggered by sediment failure or river flooding. Here we present observations from a submarine canyon on the Gulf of Lions margin, in the northwest Mediterranean Sea, that demonstrate that these flows can also be triggered by dense shelf water cascading (DSWC)â€”a type of current that is driven solely by seawater density contrast. Our results show that DSWC can transport large amounts of water and sediment, reshape submarine canyon floors and rapidly affect the deep-sea environment. This cascading is seasonal, resulting from the formation of dense water by cooling and/or evaporation, and occurs on both high- and low-latitude continental margins6â€“8. DSWC may therefore transport large amounts of sediment and organic matter to the deep ocean. Furthermore, changes in the frequency and intensity of DSWC driven by future climate change may have a significant impact on the supply of organic matter to deep-sea ecosystems and on the amount of carbon stored on continental margins and in ocean basins.
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                        Bathymetry maps and station location.
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Figure 2: 
                        Time series and sections of key parameters in the CCC.
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Figure 3: 
                        Deep comparative profiles of key parameters at and off the CCC mouth.
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Figure 4: 
                        Acoustic image of the CCC floor.
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Off the shelf
Submarine canyons â€” steep-sided valleys cut into the continental slope â€” funnel flows of water and sediment from shallow coastal regions to the deep ocean. It is thought that most of these flows are initiated by sediment failure or river floods. New observations from the Gulf of Lions (or Golfe du Lion) off the French coast near Marseille show that they are also triggered by 'dense shelf water cascading', a relatively common type of current in which cold, dense water flows off the continental shelf. This means that the transport of sediment and organic material to the deep ocean may be more significant than previously believed. Any changes in the amount of dense shelf water cascading caused by future climate change may have important implications for nutrient supply to deep ocean ecosystems, as well as for carbon storage in the deep ocean.
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