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Abstract 

Background 

The crustacean trawl fishery off KwaZulu-Natal, on the east coast of South Africa, began in 

the 1960s. With the improvement of global positioning systems, point data for trawl start 

positions became available from 2000. The deep-water trawl grounds consist of two sections: 

a small northern section and a much larger southern section. The results of the analyses 

conducted for this presentation are based on these high resolution data collected from 2000 

until 2017. The overall objective of the study was to determine areas of the trawl grounds that 

had the highest concentrations of effort and catch rates of the target species: knife prawn 

(Haliporoides triarthrus), African lobster (Metanephrops mozambicus) and deep-sea red crab 

(Chaceon macphersoni). It also aimed at exploring the changes that have occurred over the 

last 18 years in the distribution of the effort and target species catches. Furthermore the study 

aimed to explore the overlap or separation, if any, between the distributions of the three 

species. 

 

Methods 

Data collected from the drag sheets submitted by trawl companies to the Department of 

Agriculture, Forestry and Fisheries were used in this study. The data were validated and 

trawls with durations of less than thirty minutes and more than eight hours were eliminated 

along with trawls with incorrect position data and no depth records. Using Arc-GIS the data 

were plotted onto maps using a five kilometre resolution grid to aggregate the drag points. 

Maps were produced to show the total effort and catch rates over the entire period to provide 

approximate magnitudes for the overall dataset. Spatial autocorrelation, using the global 

Moran’s I tool, determined the existence of non-random clustering of the effort and catch 

rates. Space-time cubes were used to package the data into location and time bins which were 

analysed with the Mann-Kendall trend test to create trend data. Emerging hotspots were 

defined using the Getis Ord Gi* statistic and Anselin local outlier analysis. Two-dimensional 

visualisations were used to display the overall changes over the study period. 

 

Results 

Most of the trawling effort is in the southern section of the trawl grounds. Half of all trawl 

hours occur at depths between 351 and 400 m followed by 17% between 401 and 500 m and 

16% at 201 to 250 m. CPUEs for the whole period are highest for knife prawns on the 

southern and eastern edges of the southern trawl grounds, along the north eastern boundary of 

the southern section for African langoustines and, in the southern part of the southern section 

of the trawl grounds for the deep-sea red crabs. The results of the global Moran’s I test 

showed positive index results for the majority of years indicating that the fishery occurs in 

non-random clusters. For effort and the three species the peak z-score trend line declines over 

the study period. This indicates that clustering became less pronounced over time. The 

overall distance threshold for the dataset ranged from 3887 m to 15540 m so the bin size of 

5000 m was felt adequate for the space-time cubes without losing patterns to reduced 



resolution. The Mann-Kendall trend test showed that there was a significant decrease in 

trawls over time. For trawl hours, trends in knife prawns and deep-sea red crabs were not 

significant overall but langoustines showed a significant increase overall. For all datasets 

there were locations that showed both significant increases and decreases in effort and catch. 

The emerging hotspot analyses showed that all four datasets had varying degrees of hotspots 

(= areas of high effort/catch) in the southern section of the trawl grounds while the northern 

section had varying degrees of cold spots (= low effort catch). 

 

Conclusions 

The results of this study show that the southern portion of the southern section of the trawl 

grounds has been most productive for the past 18 years. Declining trends in catch rates for all 

species in the areas where effort is highest are prevalent and in the areas where fishing effort 

has declined there are significant increases in catch rates. There is a likelihood that decreases 

in profitably of the fishery have led to the concentration of effort in the most southern part of 

the trawl grounds. This has probably come about due to rising fuel and staff costs that have 

necessitated the vessels operating as close to the Durban harbour as possible thereby reducing 

fuel use and sailing time and subsequently increasing profitability. The biology of these 

species is not well known and no stock assessments have been conducted for the fishery. 

Management of the fishery is effort-based with the status quo having been maintained for a 

long time without a formal review. The results of this study show that even with the relatively 

low fishing effort that is directed at these crustaceans, compared to other industrial fisheries 

in the country, there are still quite significant effects. The need for further research is 

identified, particularly in the WIO regional context, as these crustaceans’ populations are 

likely connected to targeted populations in Mozambique. 


