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Extended Data Figures

Extended Data Figure 1. Two other possible canyon-flank landslides identified in the 2019 bathymetry.
a) Possible landslide headscarp and deposit which are interpreted to have involved similar processes
to those envisaged for the canyon-flank landslide seen in Fig. 2. b) Canyon-flank landslide appears to
constrict the canyon floor leading to the development of a new thalweg channel due to enhanced

turbidity current erosional capacity. Processes envisaged here are similar to those described in Fig. 4a,
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Supplementary material

SM1. Other possible canyon-flank landslides in the 2019 data

Other features visible in the 2019 bathymetry data are also interpreted as potential canyon-flank
landside deposits (SFig. 1). However, in neither case did the canyon-flank landslide occur between
2005 and 2019. Therefore, we cannot say for certain that the interpreted morphology is a
consequence of a canyon-flank landslide. A first possible headscarp and deposit, with similar
morphologies to that seen in the upper part of the study area (Fig. 2b), are located at 1980 m water
depth on the northern canyon-flank (SFig. 1a). If indeed a canyon-flank landslide, the headwall is 200
m high and 290 m wide with a perimeter of 1.73 km. Here, the main canyon thalweg is situated
between the landslide headscarp and the interpreted deposit. The shape of the infill is suggestive of

a palaeo-meander which has been cut-off.

A second potential landslide complex with a different morphology is observed at 1300 m water depth
on the northern canyon-flank, at the eastern end of the study area (SFig. 1b). Here, multiple
headscarps are associated with a lobate deposit covering 0.65 km?. The deposit constricts the canyon
thalweg, but does not block it. A channel, which has been incised into the canyon floor meanders
around the landslide deposit with a knickpoint up-canyon of the deposit (SFig. 1b). The channel is 6
km long with a maximum depth and width of 10 and 200 m, respectively. We interpret the processes

associated with this canyon-flank landslide to be similar to those described in Fig. 4a, c.
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Supplementary Tables

Supplementary Table 1. Submarine canyons where high resolution multibeam bathymetry is available.
Studies which include repeat multibeam bathymetry similar to this study are identified. Mass wasting
features, terraces and canyon sidewalls similar to those observed in this study are described.
Bathymetry examples of the described features are also shown. For example, terraces are identified
which are likely to be areas of high sediment accumulation, and may be prone to collapse. Other
examples where submarine canyons exhibit similar seafloor geomorphic features in 3-D seismic data,

such as the Niger Channel, but where bathymetric data has not been published have been omitted.
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STable. 2. Estimates of sediment and organic carbon masses displaced by submarine mass movement
events, flood events and annual discharges from selected large rivers. The table demonstrates the

efficiency of sediment and carbon capture and storage by the Congo Canyon landslide-dam.

Displaced Mass Organic Carbon
(Mt) (Mt C) Reference
Marine Settings Event/Trigger
Congo Canyon Landslide 120+10 3.2 - 3.5 (min 3.1, max 3.8) This study
Congo Canyon Infill 170+40 4.6-5(min 3.9, max 6.2) This study
Total 290450 7.8 - 8.5 (min 7, max 10) This study
Kaikoura Canyon/ 2016 Kaikoura
Hikurangi Channel Earthquake/Landslide 850 7 Mountjoy et al. 2018
Continental shelf/ 2011 Tohoku-oki
Japan Trench Earthquake/mass movement 360" >1.73 Kioka et al. 2019
Fluvial Events
Eel River 1995 flood 25 0.24 Leithold and Hope, 1999
North St. Vrain Creek 2013 flood 0.216 0.01 Rathburn et al. 2017
Kaoping River/Stored
on floodplain 2009 Typhoon Morakot flood 0.72* West et al. 2011
Kaoping River 2009 Typhoon Morakot flood 1.2-2.5*% West et al. 2011
Choshui River 2004 Typhoon Mindulle flood 61.4 0.5 Goldsmith et al. 2008
Annual fluvial
discharge
Baudin et al. 2020
Coynel et al. 2005
Congo 43 2 Milliman and Farnsworth, 2011
Bouchez et al. 2014
Amazon 900 11.5 Milliman and Farnsworth, 2011
Wakeham et al. 2009
Rosenheim et al. 2013
Mississippi 210 9 Milliman and Farnsworth, 2011
Lietal. 2015
Yangtze 478 4.4 Milliman and Farnsworth, 2011
Galy et al. 2008
Galy and Eglinton, 2011
Ganges/Brahmaputra 1670 8 Milliman and Farnsworth, 2011
Hilton et al. 2015
Mackenzie 100 2 Milliman and Farnsworth, 2011
Galy et al. 2015
Global Total 19,000 + 500 200 +135/-75 Milliman and Farnsworth, 2011
Notes *Coarse woody debris
'assumes density of 1,300 kg/m3
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