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Background: 9 

Continental margins can be defined as transition zones between continents and oceans. They 10 

are complex physiographic, geological and biological environments. One of the widespread 11 

topographic features that cross the continental margins in all our oceans are submarine 12 

canyons. Characterised by a complex and steep topography, submarine canyons have the 13 

ability to influence current patterns and also provide a heterogeneous set of habitats. 14 

Submarine canyons also play an important role in providing goods and services to human 15 

population. Most importantly, these goods and services include supporting fisheries. The 16 

evidence of higher complexity and species abundance, biomass and diversity around canyons, 17 

compared with areas away from canyons is emerging and points to canyons being hotspots 18 

for biodiversity.  19 

Off the eastern seaboard of South Africa, especially the coast of KwaZuluNatal (KZN), the 20 

heads of the numerous deep canyons that are carved into the shelf edge emerge relatively 21 

close inshore (< 20 nm offshore). This suggests that the ecological role of these canyons may 22 

be important not only to the deepsea environment that they extend down into, but that they 23 

may also be strongly connected ecologically to the adjacent inshore zones. Being close to the 24 

shore also suggest that these canyons are easily accessible by small boats and there is 25 

evidence to suggest that they are actively targeted for both pelagic and demersal fishing. 26 

Regarding marine geology, the east coast submarine canyons have been mapped, however, 27 

very little research has been focused on the ecological functioning of South Africa’s 28 

submarine canyons. Thus, the importance of canyons for biodiversity, conservation and the 29 

provisioning services that they support is not well understood. The aim of this study is to then 30 

generate an understanding of the role of canyons in influencing fish community structure at 31 

the continental shelf edge.  32 

Methods: 33 

This study was carried out at iSimangaliso Wetland Park (IWP) on the northern part of KZN 34 

along the east coast of South Africa. Samples were collected using pre-calibrated baited 35 

remote underwater stereo-video systems (stereo-BRUVs). Each system consisted of two High 36 

Definition (HD) video cameras within waterproof housings. A bait arm with 0.8-1 kg crushed 37 

sardines in the bait canister was attached prior each deployment. Stereo-BRUVs were 38 

deployed by boat and filmed on the sea floor for a period of 1 hour. Two sets of data were 39 

then obtained.  40 
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The first dataset is of three canyons (Wright, Diepgat and Levens) and their adjacent areas, 41 

sampled at three specific depth zones (60 m, 80 m and 100 m). Each canyon had 6 stations, 3 42 

at the canyon head and 3 distant from the canyon (one station per depth). Furthermore, three 43 

replicates which were 500m apart were then obtained in each station. A total of 54 44 

deployments were made for the first dataset. The second dataset was obtained from only one 45 

canyon (Wright canyon) but at a broader depth range of 60-240 m and once again sampling 46 

was done on the canyon head and at adjacent areas. A total of 52 deployments were made for 47 

the second dataset. Even though the second dataset was obtained in a canyon that was 48 

included in the first dataset, it is temporally distinct and this will allow the theory to be tested 49 

in two independent dataset that differ in terms of depth range and number of canyons.  50 

Video footage of each station visited were analysed using the Event Measure software to 51 

yield the measure of fish assemblages structure including species composition, abundance 52 

and size structure. Habitat data of each site visited were obtained from each stereo-BRUVs 53 

sample using the Transect Measure software programme. 54 

Results: 55 

The present study is the first that aims to compare the distribution of fishes within submarine 56 

canyons versus an adjacent area on the continental slope of the South African Indian Ocean.  57 

The preliminary results of this study suggest a canyon effect where there is higher fish 58 

abundance and richness in the canyon site compared to the site distant from the canyon at 59 

shallower depths. However, the fish abundance and richness becomes more or less the same 60 

at both the canyon site and the site distant from the canyon as you move deeper (continental 61 

slope).  62 

Conclusion: 63 

Results presented on the influence of canyons on the diversity and structure of benthic 64 

assemblages occurring on the continental shelf edge, will contribute to a comprehensive 65 

documentation of benthic fish that inhabit these canyons. These findings will further 66 

contribute to understanding the importance of submarine canyons as biodiversity hotspots 67 

that are ecologically linked to inshore areas. Lastly, these results will aid in understanding the 68 

variability amongst submarine canyons, which will support the design of the Marine 69 

Protected Area (MPA) network and zonation of individual MPAs that include canyon heads. 70 
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