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Supplement 1. Additional data on functional groups and biomass flow in Thukela Bank 
models 

 
Table S1. Functional groups and representative species in the Thukela Banks models 
Functional groups Representative species 
Cetaceans Tursiops truncatus, Sousa chinensis, Delphinus delphis 
Apex sharks Carcharadon carcharias, Galeocerdo cuvier, 

Carcharhinus leucas, Carcharinus amboinensis 
Benthic-feeding sharks Carcharius taurus, Carcharhinus plumbeus, Sphyrna 

lewini, Carcharhinus obscurus, Halaeleurus lineatus 
Pelagic-feeding sharks Carcharhinus brevipinna, Carcharhinus limbatus 
Skates & Rays Dasyatis chrysonota, Raja miraletus 
Large pelagic fish Pomatomus saltatrix, Scomberomorus commerson, 

Scomberomorus plurilineatus 
Small pelagic fish Thryssa vitrirostris, Sardinops sagax, Decapterus sp. 
Benthopelagic carnivorous 
fish 

Otolithes ruber, Saurida undosquamis 

Benthopelagic benthos-
feeding fish 

Pomadasys olivaceum, Pagellus natalensis, Johnius spp 

Benthic benthos-feeding fish Flatfish (Pleuronectiformes), Gurnards (Chelidonichthys 
spp.) 

Cephalopods Sepia spp, 
Adult prawns Penaeus indicus, Metapenaeus monoceros, Penaeus 

monodon 
Juvenile prawns Penaeus indicus, Metapenaeus monoceros, Penaeus 

monodon 
Commercial crustaceans Portunus sanguinolentus 
Carnivorous benthos Parthenope quemvis, Asteroidea, Polychaeta 
Detritivorous benthos Echinoidea, Zoantharia 
Zooplankton  
Phytoplankton  
Detritus  
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Table S2. Functional groups which were sensitive to feeding interaction values 

 
Predator–prey 

interaction 
TL 

Scaling 
method 
value 

Ecosim 
fitting 

method 
value 

Sensitive 
groups 

Models Assumptions 

Carnivorous 
benthos – 

detritivorous 
benthos 

2 >100 Benthic sharks Mean B Detritivorous benthos would be equally accessible 
to all its predators (therefore, the scaling method 
was preferred). 

Skates and rays All 

Cephalopods Mean B 
and 

Max B 

Commercial 
crustaceans 

All 

Detritivorous 
benthos 

All 

Prawn – 
detritivorous 

benthos 

2 1 Skates and rays All Detritivorous benthos would be equally accessible 
to all its predators (therefore, the scaling method 
was preferred). In addition, due to trawling the 
prawn population would be less than carrying 
capacity and therefore a higher value predicts 
more accurate dynamics. 

Cephalopods Mean B 
and 

Max B 

Detritivorous 
benthos 

All 

Benthopelagic 
carnivorous fish – 

benthopelagic 
benthos-feeding 

fish 

3.5 1 Large pelagic 
fish 

Mean B Benthopelagic carnivorous fish would not have 
restricted access to benthopelagic benthos-feeding 
fish (therefore, the scaling method was preferred). Benthopelagic 

benthos-feeding 
fish 

Mean B 
and 

Max B 

Cephalopods Mean B 
and 

Max B 

Skates and rays  – 
detritivorous 

benthos 

2 1 Skates and rays Mean B Detritivorous benthos would be equally accessible 
to all its predators (therefore, the scaling method 
was preferred). 

Benthic sharks – 
skates and rays 

3.6 >100 Skates and rays Min B Benthic sharks would be somewhat restricted in 
their access to the vulnerable portion of skates and 
rays and the latter would be equally vulnerable to 
all predators (therefore, the scaling method was 
preferred). 

Apex sharks – 
skates and rays 

3.6 1 Skates and rays Min B Apex sharks would be somewhat restricted in their 
access to the vulnerable portion of skates and rays 
and the latter would be equally vulnerable to all 
predators (therefore, the scaling method was 
preferred). 
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Figure S1. Flow diagrams depicting the relative size of biomass pools (circle size) and 
biomass flows (line thickness) of the (a) min B, (b) mean B and (c) max B models 
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Supplement 2. Catch time series calculations 
Prawn trawl catch 

 
Discard estimates from prawn trawlers were unavailable for the full time period. However, a 
discard:prawn ratio of 8.9:1 based on data from 2003–2004 (Mkhize 2006) was used to 
calculate the total weight of discards using the landings of prawns for 1990–2002. Discard 
weights for each trophic group for 1990–2002 were calculated from Fennessy (1992) and for 
2003–2009 from Mkhize (2006). Unfortunately, the % contribution by mass to discards was 
unavailable and therefore % based on abundance was used to assign discard weights to 
functional groups. Fennessy & Groeneveld (1997) state the composition of discards, based on 
data from 1989–2002, was 75% fish, 20% crustaceans and 5% other (echinoderms and 
molluscs). For 1990–2002, ‘fish’ were divided using % (based on abundance) of fish species 
in discards from Fennessy (1992), ‘crustaceans’ and ‘other’ were split between commercial 
crustaceans (9%), carnivorous benthos (10%), cephalopods (3%) and detritivorous benthos 
(2%). For 2003–2004, % based on abundance from Mkhize (2006) was used to assign 
discards to all functional groups (Fig. 3 in the main article). 

 
 

Commercial linefishery catch 
 
To calculate landings in the model area only, locality codes were used with landings from 
Zinkwazi up to and including Mlalazi included in calculations of total catch (locality codes 
between 3829 and 3883). In addition, only landings with a ‘shore distance’ of ≤16 km 
(equivalent to the 45 m isobath) were included. Landings with the generic label ‘fish’ or 
‘shark’ were summed and allocated to each fish or shark group by calculating the % 
contribution of these groups to the total landings. 
 
 

Recreational linefishery catch 
 
The same locality codes as for the commercial linefishery were used to calculate landings in 
the model area, and only landings ≤16 km ‘shore distance’ were included. When the number 
of fish caught in an outing was not given, a value of 1 was assigned as the number caught. 
 
 

Shark net catch 
 
When the weight of an organism was not given, the length–weight relationships from local 
linefish status reports (Mann 2000) or FishBase (Froese & Pauly 2010) were used to calculate 
mass from total length of the animal. For landings with the generic label ‘hammerheads’ the 
length–weight relationship for scalloped hammerheads (Sphyrna lewini) was used to calculate 
weight, as these were the most commonly caught hammerheads in the area. For landings with 
the generic label ‘mako’, the length–weight relationship of shortfin mako (Isurus oxyrinchus) 
was used for the same reason. Where length–weight relationships were available for males 
and females of a species, the average of the 2 weights calculated using each length–weight 
relationship was used as the final weight of the organism. When no weights or lengths were 
given for an organism, the average from the known weights of that species was used. It was 
deemed more useful to estimate these missing values than leave them out. 
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Catches of species other than large sharks by the shark nets were classified as discards (Fig. 3 
in the main article). However, only those brought back to shore were included in the weights. 
Discard data at sea were unknown. When the weight of an animal was not given, length–
weight relationships from Mann (2000) or FishBase (Froese & Pauly 2010) were used. 
Weights of ‘tunas and bonitos’ caught in the shark nets were calculated using the length–
weight relationship of eastern little tuna (Euthynnus affinis), as these were more commonly 
caught than other tunas, based on the landings data. For dolphin landings for which only fork 
lengths were provided, only length–weight relationships utilising total length were available, 
and no length–length relationships were available to convert the fork length to total length, so 
the average weights for dolphins of similar fork lengths were used. 
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