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Submarine canyons are morphological features found along continental margins that play a key
role channeling and connecting sediment from continental shelves to the abyssal plains. The
current morphological characterization of the Blanes and Cap de Creus canyon heads, located on
the Catalan continental margin (NW Mediterranean Sea), has been recently conducted during the
CRIMA cruise in September 2020 using high-resolution (4 m grid size) multibeam bathymetry data.
These data have been compared with a previous dataset collected in 2004 during the ESPACE
project to evaluate the morphological changes during this 16-year interval. Since these canyon
heads are located at shallow water depths and at short distances from the shoreline, their shortterm evolution is related to the sediment dynamics on the continental shelf.
A large-scale change in the seafloor morphology was observed in the Blanes canyon head,
indicating the prevalence of erosion in the western canyon rim and non-deposition in the eastern
rim. In the Cap de Creus canyon head, the excavation of pre-existing erosive structures was also
evidenced in the southwestern canyon rim. These changes mainly happen in the area where the
shelf is narrower, which coincide with the main zone of dense water advection along the shelf and
toward the canyon interior. The different small-scale morphological evolution between both
canyon heads seems to be related to the local geological characteristic of the subsurface deposits
of the continental shelf. The Blanes canyon head incises a succession of relict (Holocene) sediment
bodies that can act as a source of erodible sediments to the canyon, mainly during strong storms.
The continental shelf in the vicinity of the Cap de Creus canyon head, however, is characterized by
a rocky substratum (Paleozoic) with a limited sediment coverage and numerous erosive features
that evidence relative sand starvation. This creates a greater erosive resistance, although the
erosive character of strong storms and major dense-shelf water cascading events occurring during
the studied time interval is evident. Additionally, small changes in the shelf bedforms indicate that
such high-energetic oceanographic processes also modify the fine-scale seafloor morphology.
These results reveal that both submarine canyon heads are dynamic and sensitive to
oceanographic processes that enhance the erosion and transport of sediment from the shelf into
the canyon, particularly during energetic storms and dense shelf water cascading events.

Nevertheless, their small-scale evolution seems to be closely related to the type of geological
substrate of the shelf on which they are developing.
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