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Turbidity currents generated downstream of rivers are the primary agent to transport land particles (e.g. nutrients,
organic carbon, microplastics) to the deep sea. Turbidity currents can erode the seafloor by entraining seabed sedi-
ment, which can cause a hazard to seafloor infrastructures. It is thus important to understand how erosive turbidity
currents are triggered off river deltas. Sediment settling from dilute (<40g/L) river plumes have been shown to be
the most frequent trigger on some deltas and to be capable of generating long run-out erosive turbidity currents.
Yet the processes by which dilute river plume lead to turbidity currents are still unclear. Turbidity currents have
been produced by ‘dilute river plumes’ in laboratory experiments and numerical models when sediment density is
able to overcome the density difference with saline water, settling out slowly from the surface plume. However,
in natural river plumes such conditions do not always trigger turbidity currents, suggesting that the mechanism is
more complicated than experiments and numerical models suggest. There is thus a need for field observations to
understand the processes by which slow sediment settling from dilute river plumes will and will not initiate an
erosive turbidity current.
Here we provide the first observations of a dilute (∼0.05g/L) river plume which generated one erosive turbidity
current during 5 days of continuous measurements. Our measurements took place during the freshet period in
the Squamish River Plume which enters Howe Sound, a saline fjord in British Columbia (Canada). We assessed
density differences between the freshwater river plume and the saline ambient water using measurements of tem-
perature, salinity and suspended sediment concentration through water depth. 12-min repetitive maps revealed that
the turbidity current was erosive. This turbidity current was triggered at low tide when the river plume touched
the seabed. However our 5-day long measurements reveal that the river plume may ‘touch down’ on the seabed
without generating a turbidity current. We demonstrate that dilute river plumes require several preconditions to
trigger erosive turbidity currents on the Squamish delta. First the river discharge must be high enough to bring
sediment into the fjord. Second, the river plume must reach hyperpycnal conditions (i.e. overcome the ambient
saline water) close to the bed during falling and low tide under high (4 to 5 m) tidal range. Third, we suggest that
fine sediment needs to be available at the seabed in order to generate an erosive turbidity current from a dilute river
plume. Understanding the triggering mechanisms of erosive turbidity currents from dilute river plumes is important
because dilute river plumes are ubiquitous worldwide.


