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EXECUTIVE SUMMARY 

The Responsible Fisheries Alliance (RFA) commissioned this project to identify significant 

endangered, threatened and protected (ETP) species caught, mostly as bycatch, in five major South 

African commercial fisheries.  These include the hake inshore trawl, the hake offshore trawl, the 

hake longline, the horse mackerel midwater trawl, and the tuna and swordfish longline fisheries.  

This report forms the major component of this project and provides an assessment of the bycatch 

species caught in each of the aforementioned fisheries, and a draft analysis of significant ETP species 

caught.   

To achieve this, a review of scientific literature, governmental reports and other grey literature, and 

onboard observer data was conducted, and an assessment of the target and bycatch species 

reportedly caught in each of the five fisheries was made.  The conservation and protection status of 

each species caught was reviewed, and any ETP species caught in each of the five fisheries were 

identified.  A review of international literature is presented, detailing previous approaches used in 

assessing bycatch species that may be vulnerable to overfishing.   

The impacts of fishing on bycatch populations are difficult to assess, owing to the large number and 

diversity of different species caught in some fisheries, as well as the corresponding lack of data on 

these species.  To overcome this, several risk-based approaches have been applied in the assessment 

of bycatch populations globally.  Productivity susceptibility analysis (PSA) is one such approach that 

has proven to be effective in assessing bycatch populations, and thus far has been one of the most 

extensively used methods to assess the risk of these species to overfishing.  PSA is a semi-

quantitative, risk-based approach that is based on the assumption that the risk of a species to 

overfishing is dependent on their productivity, which is based on their intrinsic biological traits, and 

on their susceptibility to capture by the fishery in question (Stobutzki et al., 2001). 

Criteria to determine significant ETP teleost, chondrichthyan, mammal and turtle species caught as 

bycatch in the five fisheries assessed here, were therefore developed through the application of a 

PSA.  The PSA methodology has been adopted by the Marine Stewardship Council (MSC) as a part of 

the assessment of fisheries for MSC certification.  The productivity and susceptibility criteria used in 

this report were therefore based on those criteria stipulated by the MSC.  Seven productivity criteria 

and four susceptibility criteria were scored.  Total PSA scores were calculated and then ranked to 

determine those ETP species at higher risk of becoming overfished compared to the other ETP 

species caught in the fishery in question. 

Overall, there are numerous ETP species caught as bycatch in the five South African commercial 

fisheries analysed, with some fisheries catching a higher proportion than others.  The PSA approach 

proved useful as a first step in identifying those ETP bycatch species at higher risk to 

overexploitation by the fishery in question, relative to other bycatch species caught.  For the most 

part, chondrichthyan, mammal and in some cases, turtle, bycatch species consistently indicated 

higher risk to overfishing than their teleost counterparts.  This is primarily due to their intrinsic 

biological characteristics, as the majority of these species are slow-growing and long-lived with low 

fecundity.  Future research and monitoring therefore needs to focus on these species. 
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1. INTRODUCTION 

1.1 PROJECT BACKGROUND 

The Responsible Fisheries Alliance (RFA) commissioned this project to identify Endangered, 

Threatened and Protected (ETP) species caught in five major South African commercial fisheries that 

may be at risk to overfishing or extinction.  Fisheries to be assessed include: the hake inshore trawl, 

the hake offshore trawl, the hake longline, the horse mackerel midwater trawl, and the tuna and 

swordfish longline fisheries.   

This project aims to develop criteria to identify the significant ETP species caught in the 

aforementioned major commercial South African fisheries, mostly as bycatch, and to develop an at-

sea protocol for observers in these fisheries to monitor the capture of these species.  This 

information will be taken forward to improve the management of these bycatch species. 

This report forms the major component of this project, and seeks to address the above aims.  It 

includes the following: 

 An introduction to each of the five fisheries considered here, and clarification of the 

definitions of some of the terms used in this report; 

 A review of the target and bycatch species reportedly caught in each of the five fisheries, 

from existing onboard observer data; 

 The subsequent identification of any ETP species caught in each of the five fisheries; 

 A review of the international literature, detailing previous approaches used in assessing high 

risk bycatch species that may be vulnerable to overfishing; 

 A description of the productivity susceptibility analysis (PSA) approach, which is a risk-based 

approach, widely used by the international literature, to establish the risk of bycatch species 

to overfishing; 

 The utilisation of a PSA to develop criteria to assess the ETP species caught in each of the 

five fisheries, and a description of the associated methodology used; 

 Application of the methodology, and a draft analysis of the ETP species caught in each of the 

five fisheries, highlighting species at high risk to overfishing.  

1.2 BACKGROUND TO THE FISHERIES 

1.2.1 Offshore and Inshore Hake – the Demersal Trawl Fishery 

The South African demersal trawl fishery started in the late 1890s, with the primary target species 

being Agulhas and West Coast sole (Austroglossus pectoralis and A. microlepis).  Initially, deep water 

and shallow water hake (Merluccius paradoxus and M. capensis) were caught as bycatch, however, 

towards the end of the First World War, the fishery shifted and directed fishing of the two 

Merluccius species began, with catches averaging approximately 1000 t annually, until 1931.  

Following this, directed fishing of the hakes intensified, with annual catches increasing to around 

170 000 t by the 1960s, and further peaking at almost 300 000 t annually in the early 1970s 

(Department of Agriculture Forestry and Fisheries, 2014; Field et al., 2013; Rademeyer et al., 2008).  
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Subsequently, various management measures were introduced to control the fishery, and with the 

declaration of the 200 nautical mile Exclusive Economic Zone in November 1977, catches decreased 

significantly to between 100 000 and 150 000 t per annum (Department of Agriculture Forestry and 

Fisheries, 2014; Rademeyer et al., 2008).   

Currently, the South African demersal trawl fishery operates off both the west and south coasts, and 

is the most valuable of South Africa’s marine fisheries.  The fishery targets, and is dominated by, the 

two hake species M. paradoxus and M. capensis, however, A. pectoralis is also targeted on the south 

coast (Fairweather et al., 2006).  Monkfish (Lophius vomerinus) is a high-value bycatch species, and is 

now also being increasingly targeted by the fishery operating on the west coast (Stuttaford, 2000; 

Walmsley et al., 2007). The fishery can be split into two sectors: the offshore demersal trawl fishery 

and the inshore demersal trawl fishery.  The offshore trawl fishery operates from the Namibian 

border on the west coast, to offshore of Port Elizabeth on the south coast, between 300 and 800 m 

depth.  It mostly targets M. paradoxus which occurs between 110 m and 1 000 m (Department of 

Agriculture Forestry and Fisheries, 2014), and currently accounts for approximately 85% of the total 

hake catch (Field et al., 2013).  The inshore trawl fishery operates on the south coast only, from Cape 

Agulhas to the Great Kei River, between depths of 80 and 110 m, and nominally targets M. capensis 

and A. pectoralis (Attwood et al., 2011).  It accounts for approximately 6.5% of the total hake catch 

(Rademeyer et al., 2008). 

Whereas some fishing techniques, such as longlining, are more selective, demersal trawling involves 

the use of highly unselective gear, designed to remain in close contact with the seafloor to maximise 

catch size.  In South Africa, in both the inshore and offshore demersal trawl sectors, otter trawl gear 

is used, with door and net size depending on vessel size and power (Sink et al., 2012).  The two doors 

weigh the net down and keep it open horizontally, while a headline floats to keep it open vertically.  

A groundline, which may be modified for protection, using wire, rubber discs, rollers or bobbins, also 

assists in keeping the net open vertically, and drags along or just above the seafloor, potentially 

causing significant ecological damage.  A minimum net mesh size of 110 mm is prescribed (FAO, 

2010).  The unselective nature of the gear results in the capture of not only the target species, but 

numerous non-target (bycatch) species as well.   

The South African hake trawl fishery is currently the only fishery in Africa to be certified by the 

Marine Stewardship Council (MSC).  It was first certified in 2004, and has since been recertified in 

2010 and 2015.  Certification implies sustainability and compliance with the MSC’s core principles.  

That is that the fishery is conducted and managed in such a way that it does not lead to overfishing 

of targeted stocks, operations do not impact the health of the surrounding marine ecosystem in any 

significant way and that the fishing is managed responsibly.  

1.2.2 Hake Longline Fishery 

In South Africa, the demersal longline fishery has only been in operation since the early 1980s.  In 

1983, ten experimental demersal longline permits were issued, and experimental longlining of 

mainly kingklip (Genypterus capensis) was introduced.  Due to a lack of knowledge, catches 

remained low, however, began to increase in the mid-1980s, with the two hake species (Merluccius 

paradoxus and M. capensis) constituting a progressively larger portion of the catch (Badenhorst, 

1988).  Concern around the status of kingklip stocks resulted in the termination of longlining in 1990, 

but in 1994, it was re-established as an experimental fishery, targeting hakes only (Greenstone et al., 
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2016).  In 1998 the fishery was formalised and medium term commercial hake longline fishing rights 

were allocated.  Long term rights were allocated were allocated in 2006 (Greenstone et al., 2016). 

Currently, the longline fleet operates off both the west and south coasts of South Africa, in inshore 

and offshore waters at depths between approximately 100 and 600 m (Department of 

Environmental Affairs and Tourism, 2008).  The main target species are the hakes, and kingklip is 

caught as bycatch.  The hake longline sector accounts for approximately 6.5% of the total hake catch 

in South Africa (Greenstone et al., 2016; Rademeyer et al., 2008).  A demersal longline technique is 

used, with weighted lines set on the seabed with baited hooks approximately 1.5 m apart 

(Greenstone et al., 2016).  Inshore, in waters < 110 m, longlining is limited to the use of no more 

than 4000 hooks per line, while offshore in waters > 110 m, the number of hooks per line is limited 

to 20 000 (Department of Environmental Affairs and Tourism, 2005).   

This specialised method of fishing is more selective than trawling, and so the capture of non-target 

species is generally lower than demersal trawl fisheries, but capture of other species such as conger 

eel, Conger spp., jacopever, H. dactylopterus, dogfish, Squalidae spp., cape cod, Lepidion capensis, 

and panga, Pterogymnus laniarius, have been recorded (Badenhorst, 1988; Greenstone et al., 2016).  

During WWF-SA’s Southern African Sustainable Seafood Initiative (SASSI) assessment in 2010, the 

capture of non-target species and some endangered seabirds was recognised as an issue affecting 

the sustainability of the demersal longline fishery. It was therefore ranked in the orange “think 

twice” category.  This ranking was maintained in the 2012 WWF-SASSI assessment.  In an effort to 

improve the sustainability, the South African Hake Longline Association (SAHLLA), in partnership with 

WWF-SA and the Department of Agriculture, Forestry and Fisheries (DAFF) initiated a Fisheries 

Conservation Project (FCP) and incorporated measures to reduce these negative interactions, 

including using bird scaring devices and incorporating responsible fishing practices (Greenstone et 

al., 2016).  Since the start of the FCP, there has been a substantial improvement in the sustainability 

of the fishery, with there being a significant decrease in the levels of seabirds affected and a 

reduction in the number of non-target species being caught. Hake and kingklip landed in this fishery 

was moved to the WWF-SASSI green list in 2015 as a result of these actions.   

1.2.3 Horse Mackerel Midwater Trawl Fishery 

The South African midwater trawl fishery primarily targets horse mackerel, Trachurus capensis.  T. 

capensis is a semi-pelagic, shoaling fish that occurs throughout southern African waters, from 

southern Angola to the Wild Coast off South Africa (Department of Agriculture Forestry and 

Fisheries, 2014; Reed et al., 2017).  Adults aggregate on the Agulhas Bank.   

Initially, in the 1950s and 1960s, horse mackerel trawl catches were incidental to demersal hake and 

sole targeted trawling, and so catches were low and amounted to less than 1000 t annually.  

However, T. capensis catches started to increase in the mid-1960s, when foreign owned vessels 

started using pelagic and semi-pelagic trawl gear to target this species, with catches peaking at 

93 000 t in 1977 (Department of Agriculture Forestry and Fisheries, 2014).  With the declaration of 

the 200 nautical mile Exclusive Economic Zone in November 1977, fishing by foreign vessels was 

controlled and horse mackerel catches decreased to between 25 000 and 40 000 t per annum.  In 

1992, fishing by foreign fleets was completely phased out, and catches of this species declined 

further.  Since 1997 there has been a re-establishment of the horse mackerel midwater trawl fishery, 
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and annual catch has subsequently increased and fluctuated between 10 000 and 33 000 t per 

annum since 2000 (Department of Agriculture Forestry and Fisheries, 2014). 

Currently, the majority of the horse mackerel catch is taken by one midwater trawler, the Desert 

Diamond, which operates off the south coast of South Africa, east of 20°E, between Port Elizabeth 

and Cape Agulhas (Reed et al., 2017).  In this area, fishing is concentrated between depths of 

approximately 100 and 500 m, and a net mesh size of 75 mm is used.  The horse mackerel resource 

is managed by means of a Precautionary Management Catch Limit, which was set at between 40 000 

and 54 427 t between 2000 and 2015 (Department of Agriculture Forestry and Fisheries, 2014; Japp 

and Smith, 2015).  A portion of this is allocated to the midwater trawl fishery (41 927 t in 2015), with 

the remainder held as a bycatch reserve (Japp and Smith, 2015). 

Because it occurs in the water column, midwater trawling is generally seen as being less destructive 

to the surrounding habitat, compared to demersal trawling. However, it is equally as unselective as 

demersal trawling, and therefore also results in the capture of numerous non-target species (Reed et 

al., 2017). 

1.2.4 Tuna and Swordfish - the Pelagic Longline Fishery 

The South African pelagic commercial longline fishery began in the early 1960s, targeting mainly 

southern bluefin (Thunnus maccoyii) and albacore tuna (T. alalonga) (Winker et al., 2017 and 

references therein).  However, the fishery declined significantly by the mid-1960s owing to the low 

quality bluefin and albacore tuna landed, and their resulting poor market value.  This resulted in the 

cease of domestic fishing activity in this fishery, however foreign owned vessels continued to 

operate in South African waters under a series of bilateral agreements (Department of Agriculture 

Forestry and Fisheries, 2014; Winker et al., 2017).  Domestic interest in the fishery increased again in 

1995 and an experimental phase was initiated with 30 experimental permits being issued in 1997.  

During that phase, catches peaked at 2 500 t and main target species were swordfish (Xiphias 

gladius), yellowfin (T. albacares) and bigeye tuna (T. obesus).  The pelagic longline fishery was 

formalised in 2005, when long term rights were allocated (Department of Agriculture Forestry and 

Fisheries, 2014; Winker et al., 2017). 

Currently, the pelagic longline fishery operates on the west, south and east coasts of South Africa, 

and still targets bigeye and yellowfin tuna, as well as swordfish.  Because the target species are 

highly migratory, their stocks are managed by Regional Fisheries Management Organisations.  South 

Africa is party to the Indian Ocean Tuna Commission (IOTC) and the International Commission for 

the Conservation of Atlantic Tunas (ICCAT), which stipulates Total Allowable Catch (TAC) for 

individual species (Department of Agriculture Forestry and Fisheries, 2014).  Both foreign owned and 

South African owned vessels participate in the fishery in South African waters.  The fishery operates 

over a large depth range, up to 1 500 m, but the longlines are usually set at between 100 and 300 m 

within the water column.  Longlining is passive and involves the deployment of a main line, which 

can be up to 150 km long and is kept afloat by a series of buoys.  Along the main line, smaller branch 

lines, each with a baited hook, are suspended.  Squid bait is generally used to target swordfish, and 

fish bait is used to target tuna. 

Main bycatch species in this fishery include albacore tuna (T. alalunga), blue sharks (Prionace 

glauca) and shortfin mako sharks (Isurus oxyrinchus) (Petersen et al., 2009).  As with the demersal 
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longline fishery, significant impacts of pelagic longlining on seabird bycatch have also been 

identified.  Mitigation measures to reduce seabird mortality have thus been incorporated into the 

pelagic longline fishery and a significant reduction in these negative interactions have been 

reported. 

1.3 THE ISSUE OF BYCATCH 

Currently each fleet operating within the above fisheries are managed through gear restrictions and 

target stock quotas, among other things.  These management actions, for the most part, benefit the 

health of the target stock, as quotas especially are based on annual target species stock 

assessments.  However, there are a number of non-target species that are also caught in varying 

amounts in each fishery (bycatch), that lack these species-specific stock assessments and resulting 

management quotas.  Majority of these non-target species are not of direct commercial interest and 

their catches are not regulated.  Some of these non-target species have economic value, and so are 

retained, while others are discarded, often dead (Saila, 1983). They are therefore impacted by the 

fisheries to varying degrees, but are not protected.  

Bycatch (defined here as non-target species caught by a particular fishery, but not including 

undersized individuals of the target species) has been recognised as an intrinsic problem associated 

with fisheries management (Alverson et al., 1994).  The scope and diversity of the bycatch issue is 

large and complex (Hall et al., 2000; Kennelly, 1995), and differs with each type of gear used, fishery 

and habitat in which the fishing occurs (Hall, 1996).  Bycatch can range from being a rare event in 

some fisheries, to resulting in large mortalities in others (Hall, 1996).  In many prawn trawl fisheries 

for example, the total weight of bycatch is greater than the weight of the targeted prawns (Stobutzki 

et al., 2001).  Further than this, the bycatch problem is compounded by the fact that the reporting of 

bycatch and discard rates is difficult, and the data are often non-existent or of poor quality, which 

can lead to inaccurate estimations of mortality (Alverson et al., 1994; FAO, 1999; Hall, 1996; 

Walmsley et al., 2007).   

The effects of bycatch are multifaceted.  Apart from the economic issue of waste, bycatch has the 

potential to affect biodiversity and ecosystem functioning.  The capture of a large amount of 

predator or prey species can result in a change in species assemblages, which in turn can affect 

trophic interactions (Alverson et al., 1994; Hall et al., 2000). Similarly, the capture and removal of 

large quantities of a keystone species can result in a change in ecosystem functioning, and in some 

cases, ecosystem collapse.  Additionally, the capture and mortality of large numbers of non-target 

species that are long-lived, have low reproduction rates and slow population growth rates, can result 

in population declines and conservation concerns (Alverson, 1999; Alverson et al., 1994; Hall et al., 

2000).  The capture of Endangered, Threatened and Protected (ETP) species as bycatch is of 

particular concern, as population declines can further amplify conservation concerns. 

As such, fisheries management has progressed from being primarily concerned with the target stock, 

to considering the entire ecosystem in which the target stock exists (Bellido et al., 2011).  This was 

recognised in 2001 during the FAO-Iceland Conference on Responsible Fisheries in the Ecosystem 

(the Reykjavik Conference).  The consequent ratification by the attending nations, including South 

Africa, of the Reykjavik Declaration led to the development of the Ecosystems Approach to Fisheries 

(EAF) Management.  The declaration was formalised through the development of guidelines by the 
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FAO (Garcia et al., 2003).  EAF is an extension of conventional fisheries management, where the 

impacts of fishing on, and the interactions of the fishery with the surrounding ecosystem are 

considered more explicitly (Garcia et al., 2003).  Through the application of this approach, bycatch is 

now recognised as one of the biggest issues facing global fisheries management today, and 

assessment and management of non-target species, particularly ETP species, is of fundamental 

importance (Garcia et al., 2003; Hall et al., 2000; Roux et al., 2015). 

1.4 THE DEFINITION OF ETP SPECIES 

This report is principally concerned with endangered, threatened and protected (ETP) species caught 

as bycatch in the five South African fisheries mentioned above.  ETP species are defined as being 

protected either by national legislation or by binding international agreements.  Species listed on the 

IUCN Red List of Threatened Species as threatened are also considered in the ETP category (Marine 

Stewardship Council, 2014a).  What constitutes an ETP species is therefore subject to interpretation 

in terms of the application of various national and international legislation and instruments 

(Hornborg et al., 2013; Marine Stewardship Council, 2014a).   

This report considers ETP species to be those listed as threatened by the IUCN Red List of 

Threatened Species, which incorporates those species listed as Vulnerable, Endangered or Critically 

Endangered.  South Africa is a signatory to the Convention on International Trade of Endangered 

Species of Wild Fauna and Flora (CITES).  Species listed as being protected under CITES Appendices I, 

II and III are therefore also considered in the ETP category.  Further than this, in applying national 

legislation, species that are listed as requiring national protection, and are on the list of Threatened 

or Protected species (TOPS), as defined in Section 97 of the South African Biodiversity Act No. 10 of 

2004, are included in the ETP category.  

Using these indictors to define ETP species caught as bycatch means that a number of seabirds are 

incorporated in this category.  However, this report only considers teleost, chondrichthyan, mammal 

and turtle ETP species caught as bycatch. 

1.5 THE DEFINITION OF SIGNIFICANT 

The definition of the term “significant” is open to interpretation, and thus it is important to define it 

as it is used in this report.   

Andrews et al. (2012) state that “significant” bycatch species that require research and management 

attention are those that are caught in larger numbers or have an unknown or depleted stock status.  

“Significant” ETP bycatch species are therefore those where there is a significant concern regarding 

their vulnerability and sustainability to fishing pressure.  Vulnerability, in this case, refers to the 

potential of the productivity of a stock or population becoming reduced, as a result of fishing 

pressure (Patrick et al., 2009).  Vulnerability is therefore dependent on the inherent life history traits 

of the species of concern.  These traits determine productivity and susceptibility to capture.  This 

definition differs from that which is defined by Musick (1999), and is commonly used in assessing the 

extinction risk of species, which focusses primarily on the productivity of a stock.  The use of the 

term, sustainability, in this case, refers to the scenario where the impacts of fishing does not exceed 

the ability of populations of bycatch species to recover (Stobutzki et al., 2001).  Overall, significant 

ETP species are those that are fished in high numbers, are highly depleted as a result of fishing, or 
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have life history traits that make them more vulnerable to the impacts of fishing compared to other 

ETP species caught in the same fishery.  

The use of the term “significant” is not used as a defining category (i.e. significant vs. non-

significant), but rather it is used to define those species that are at a higher risk of becoming 

unsustainable compared to other species assessed.  The assessment of risk is achieved through an 

Ecological Risk Assessment (ERA), which allows for the ranking of species based on their relative risk 

to becoming unsustainable as a result of fishing pressure.  The higher the risk of the species 

becoming vulnerable to fishing pressure, and thus, unsustainable, the higher the significance of the 

species, and the more they should be prioritised for research and management.  

2. A REVIEW OF SPECIES CAUGHT IN SOUTH AFRICAN 

FISHERIES AND THEIR CONSERVATION STATUS 

In 2002, the South African Offshore Resources Observer Programme was established (RFA, 2010), 

and now, independent fisheries observers are deployed in most commercial fishery sectors that 

operate within South African waters.  The primary aim of the observer programme is to collect 

fisheries independent data on target and bycatch species to support fisheries management (RFA, 

2010).  Data on catch location, weight and composition are collected (Hutchings et al., 2009).  While 

there are limitations, the observer data have proved to be useful in obtaining information on 

commercial catch composition, and have shown to be one of the most important sources of data for 

the assessment of bycatch (Attwood et al., 2011; Walmsley et al., 2007).   

Since the initiation of the observer programme, a number of studies have utilised the observer data 

to quantify the bycatch composition in various South African fisheries (Attwood et al., 2011; 

Petersen et al., 2009; Reed, 2015; Walmsley et al., 2007).  These studies, along with the observer 

data, are used here to provide a review on the species caught within each of the five fisheries. 

Further than this, the conservation status of each of the species caught in each of the fisheries is 

reviewed, and species that are categorised as being ETP (as defined in Section 1.4) are reported on1.   

2.1 OFFSHORE HAKE TRAWL FISHERY 

Daneel and Attwood (2013) used observer data, collected between 2002 and 2006, to evaluate the 

proportion of bycatch caught in the South African offshore hake fishery.  The data was extrapolated 

to obtain annual catch estimates for each bycatch species.  Data was obtained per trawl from a 

random sample of the pre-sorted catch.  A total of 13030 trawls were sampled.  Each species within 

the sample was identified and corresponding species counts and weights of each taxon were 

recorded.  As far as possible, samples were classified down to species level.  Where this was not 

possible, samples were kept separate from their species level counterparts, and classified to the 

lowest possible taxonomic level. 

                                                           
1
 In cases where specimens caught are not classified at the species level, the conservation status of the group 

is reviewed.  If one species in the group, that is known to occur in South African waters within the operational 
footprint of the fishery concerned, is categorised as being ETP, then it is included and reported on. 
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Overall, on average, hake (both Merluccius paradoxus and M. capensis) constituted 73.2% of the 

offshore trawl catch, and so a bycatch rate of ~27% was estimated for the offshore hake fishery. 

Excluding the two target species, a total of 167 bycatch species were recorded.  A large proportion of 

these were teleosts (106 species) and chondrichthyans (49 species).  Other species caught as bycatch 

in smaller proportions included cephalopods, crustaceans and one myxinid species.  A significant 

amount of juvenile and undersize hake also contributed to the bycatch.  The top 47 species, by 

weight, caught in the offshore hake fishery are ranked in descending order and listed in Table 2.1 

below.  The list includes the two target species, M. paradoxus and M. capensis, as well as their 

juvenile and undersize discarded counterparts (Merluccius spp.), and the top 44 bycatch species.  

The estimated annual yield, as estimated by extrapolations of the observer data, are included for the 

15 most caught species in the fishery.   

Table 2.1: Species caught in the South African offshore hake-directed trawl fishery, as recorded by 
observer data between 2002 and 2006.  Estimated annual yield (kg) is included for the top 
15 most caught species, as indicated by the observer data. 

Species 
Estimated average annual 
yield (kg) Species 

1 Merluccius paradoxus 71553354 25 Scomber japonicus 

2 Merluccius capensis 14623479 26 Lepidion spp. 

3 Lophius vomerinus 4308904 27 Cruriraja parcomaculata 

4 Genupterus capensis 3904502 28 Beryx splendens 

5 Lepidopus caudatus 3449888 29 Psychrolutes macrocephalus 

6 Thyrsites atun 2695564 30 Emmelichthys nitidus nitidus 

7 Merluccius spp. 2261651 31 Conger wilsoni 

8 Helicolenus dactylopterus 1710662 32 Raja pullopunctata 

9 Trachurus trachurus 1272562 33 Callorhincus capensis 

10 Zeus capensis 1071336 34 Chelidonichthys capensis 

11 Squalus spp. 755777 35 Neocyttus rhomboidalis 

12 Brama brama 743366 36 Etmopterus spp. 

13 Coelorinchus simorhynchus 741650 37 Histioteuthis spp. 

14 Malacocephalus laevis 573414 38 Skate (general) 

15 Toderopsis spp. 393252 39 Family: Triglidae 

16 Holohalaelurus regani   40 Shark unidentified 

17 Coelorinchus braueri   41 Raja caudaspinosa 

18 Zeus faber   42 Pterogymnus laniarius 

19 Scyliorhinus capensis   43 Raja wallacei 

20 Squid (general)   44 SubOrder: Myliobatoidei 

21 Octopus (general)   45 Family: Anguilliformes 

22 Raja straeleni   46 Rostroraja alba 

23 Loligo vulgaris   47 Family: Torpedinidae 

24 Rat Tail (general)     
  

Extrapolating the average trawl catch values into annual catch estimates, after M. paradoxus and M. 

capensis, L. vomerinus, G. capensis, L. caudatus and T. atun yield the highest annual catches in the 

offshore hake fishery.  Other species caught in high quantities in this fishery include H. 

dactylopterus, T. trachurus, Z. capensis, Squalus spp., B. brama, C. simorhynchus, M. laevis and 
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Toderopsis spp..  Juvenile and undersize hake also contribute a significant portion the offshore hake 

trawl catch.  The authors suggest prioritising the top 12 highest caught bycatch species in terms of 

research and management, however it is acknowledged that other species caught in lower numbers 

may be of importance due to slower reproductive strategies and other life history traits that put 

them at risk of overfishing. 

2.1.1 Species Conservation Status 

Of the top 44 species, by weight, recorded as bycatch in the offshore hake trawl fishery, only one, 

the white skate, Rostroraja alba, is considered to be threatened by the IUCN Red List, where it is 

classified as endangered (IUCN, 2017) (Table 2.2).  Trachurus trachurus is considered to be 

vulnerable, however, the occurrence of this species in South African waters is uncertain.  The species 

classified as T. trachurus, in this case may rather be the closely related T. capensis.  T. capensis has 

not yet been assessed for the IUCN Red List, but current catch quantities would suggest it is not 

threatened.  A Squalus species that occurs off the coast of South Africa, Squalus acanthias, is 

considered to be vulnerable globally, however, on a local scale, the southern African subpopulation 

is considered to be of least concern.  T. trachurus and S. acanthias are therefore not considered any 

further in this analysis.   

Of the other 41 species caught, three are considered to be near threatened, 12 are considered to be 

of least concern and the remaining 26 are data deficient, not evaluated or are too broad to be 

classified.  None of the top 44 bycatch species are protected by CITES or by TOPS. 

 Table 2.2: Threatened and/or protected bycatch species caught in the South African offshore hake 
trawl fishery, as determined by the IUCN Red list, CITES and TOPS. 

Species IUCN Status CITES Status TOPS Status 

Rostroraja alba Endangered Not evaluated Not listed 

 

 

2.2 INSHORE HAKE TRAWL FISHERY 

Attwood et al. (2011) used observer data collected between 2003 and 2006 to describe catches 

made by the South African inshore hake-directed trawl fishery. Data were obtained from random 

samples of the unsorted catch and from the discarded catch, and species were sorted by taxon, 

identified down to species level if possible, counted and weighed.  Average annual yield per species 

was estimated using the observer data.  There was relatively low observer coverage of trawls (2.9 – 

4.4% per year), and so the confidence intervals around the estimated average annual catches for 

individual species were large in some cases.   

Overall 137 nominal species were caught by the inshore hake trawl fishery between 2003 and 2006. 

Teleosts made up 87.6% of the total catch by weight, chondrichthyans made up a further 11.6% and 

cephalopods made up 1.6%.  Crustaceans formed an insignificant component.  A total of 17 434 t 

was estimated to be caught annually by this fishery, with the primary target species, M. capensis, 

dominating and constituting 55.4% of the catch by weight.  The other target species, Austroglossus 

pectoralis, constituted only 2.9%. Other species that constituted a substantial component of the 
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catch included Trachurus trachurus, Pterogymnus laniarius, Raja spp., Chelidonichthys spp., 

Callorhinchus capensis, Merluccius paradoxus and Squalus spp.  The top 68 species, by weight, 

caught in the inshore hake trawl fishery are ranked in descending order and listed in Table 2.3 

below.  The two target species M. capensis and A. pectoralis are included, as well as the top 66 

bycatch species. The remaining 69 species were caught in negligible amounts (< 100 kg), and so are 

not considered further. 

Table 2.3: Species caught in the South African inshore hake-directed trawl fishery, as recorded by 
observer data on unsorted catch between 2003 and 2006. Estimated annual yield (kg) is 
included for all species. 

Species 

Estimated 
average annual 
yield (kg) Species 

Estimated 
average annual 
yield (kg) 

1 Merluccius capensis 9653757 35 Family Cheilodactylidae 9859 

2 Trachurus trachurus 1345028 36 Red fish unidentified 9734 

3 Pterogymnus laniarius 1050173 37 Pagellus natalansis 8891 

4 Raja spp 833321 38 Stromateus fiatola 5688 

5 Chelidonichthys spp 824164 39 Pomadasys commersonni 4912 

6 Austroglossus pectoralis 504049 40 Bathyraja smithii 4774 

7 Callorhinchus capensis 503551 41 Deania spp 3601 

8 Merluccius paradoxus 427844 42 Family Dasyatidae  3400 

9 Squalus spp 409203 43 Sphyrna zygaena  2400 

10 Argyrosomus inodorus 294264 44 Galeocerdo cuvier 2400 

11 Loligo vulgaris 283206 45 Suborder Soleoidei  2000 

12 Rhabdosargus globiceps 230517 46 Pliotrema warreni  1600 

13 Genypterus capensis 216156 47 Aetobatus narinari  1600 

14 Argyrozona argyrozona 107176 48 Pachymetopon aeneum  1500 

15 Lophius vomerinus 86891 49 Cheimerius nufar  1200 

16 Atractoscion aequidens 83984 50 Emmelichthys nitidus nitidus  1000 

17 Mustelus spp 82249 51 Beryx splendens  900 

18 Thyrsites atun 56909 52 Brama brama  900 

19 Lepidopus caudatus 44138 53 Pomatomus saltatrix  800 

20 Zeus capensis 41551 54 Petrus rupestris  700 

21 Galeorhinus galeus 37770 55 Palinurus gilchristi  600 

22 Scomber japonicus 35718 56 Parascorpis typus  500 

23 
Myliobatis aquila 26634 

57 
Spondyliosoma 
emarginatum  

300 

24 Order Torpediniformes 25674 58 Family Triodontidae  200 

25 Galeichthys feliceps 24990 59 Scyllarides elisabethae  200 

26 Congiopodus spp 21343 60 Poroderma pantherinum  200 

27 Rhinobatos annulatus 18313 61 Histioteuthis spp. 200 

28 Helicolenus dactylopterus 16796 62 Jasus lalandii 200 

29 Umbrina canariensis 15926 63 Lithodes ferox 200 

30 Poraderma africanum 14314 64 Psychrolutes macrocephalus 200 

31 Cruriraja parcomaculata 12790 65 Neoscorpis lithophilus 200 

32 Halaeolerus 12710 66 Sardinops sagax 100 

33 Carcharhinus brachyurus 12135 67 Selene dorsalis 100 
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34 Family Scyliorhinidae 10213 68 Centrolophus niger 100 

 

Analysis of the discarded catch indicated a change in species composition compared to the unsorted 

catch.  This change in catch composition reflected the preferential retention of larger more valuable 

species, such as G. capensis, L. vomerinus, T. atun, R. globiceps and L. vulgaris, and the dumping of 

smaller, less valuable and therefore less desirable species such as fish from the family 

Tetraodontidae, S. sagax, S. emarginatum, and P. microcephalus.  Here too, M. capensis formed a 

significant component of the discards, signalling the dumping of juvenile and undersize individuals. 

Overall, bycatch rate was estimated to be 42%.  This is comparable to the bycatch rate of 46.89% 

estimated by Walmsley et al. (2007), for the inshore hake-directed trawl fishery, during the first 

quantitative assessment of bycatch and discards in the South African demersal trawl fisheries.  The 

bycatch rates estimated for the inshore trawl fishery are significantly higher than that estimated in 

the offshore trawl fishery and discussed in Section 2.1 above.  This difference reflects the increase in 

species diversity in inshore trawl grounds.  Based on these numbers, the inshore demersal trawl 

fishery has the second highest bycatch rate of any South African fishery, surpassed only by the east 

coast prawn trawl fishery, which has a bycatch rate of approximately 70% (Everett, 2014). 

2.2.1 Species Conservation Status 

Of the top 66 species, by weight, caught as bycatch in the South African inshore hake trawl fishery, 

12 of these are considered to be threatened by the IUCN Red List (IUCN, 2017), and/or protected by 

CITES and TOPS (Table 2.4).   

Eight species are considered to be threatened by the IUCN Red List.  Rhabdosargus globiceps, 

Atractoscion aequidens, Galeorhinus galeus, Sphyrna zygaena and Pomatomus saltatrix are 

considered to be vulnerable, as are Mustelus mustelus and Himantura uarnak.  The latter two 

species are part of higher groupings that are listed as bycatch.  Both occur in South African waters, 

and so potentially may be caught in the inshore hake trawl fishery.  Trachurus trachurus is 

considered to be vulnerable, however, the occurrence of this species in South African waters is 

uncertain.  The species classified as T. trachurus, in this case may rather be the closely related T. 

capensis.  T. capensis has not yet been assessed for the IUCN Red List, but current catch quantities 

would suggest it is not threatened.  A Squalus species that occurs off the coast of South Africa and 

that is caught in the fishery, Squalus acanthias, is considered to be vulnerable globally, however, on 

a local scale, the southern African subpopulation is considered to be of least concern.  Both T. 

trachurus and S. acanthias are therefore not considered further in this analysis.  Petrus rupestris is 

listed as endangered.  Haploblepharus kistnasamyi, Holohalaelurus favus and Holohalaelurus 

punctatus are all part of the family Scyliorhinidae, and are listed as critically endangered or 

endangered by the IUCN Red List.  These species occur off northern KwaZulu Natal, outside of the 

inshore hake trawl footprint, and so they are not considered as an ETP species caught in this fishery.  

No other Scyliorhinids occurring within the inshore hake trawl footprint are listed as threatened. 

Sphyrna zygaena is the only species caught in this fishery that is protected by CITES, where it is listed 

under Appendix II and is international trade monitored.  Poraderma africanum, Galeocerdo cuvier, 

Pliotrema warreni and Poroderma pantherinum are not listed as threatened by the IUCN Red List, 

however, these species are listed as being protected by TOPS. 
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Of the remaining 51 species, four are listed to be near threatened by the IUCN Red List, while the 

rest have either not been evaluated or are listed as data deficient or least concern.  

Table 2.4: Threatened and/or protected species caught as bycatch in the South African inshore hake 
trawl fishery, as determined by the IUCN Red List, CITES and TOPS. 

Species IUCN Status CITES Status TOPS Status 

Rhabdosargus 
globiceps Vulnerable Not evaluated Not listed 

Atractoscion aequidens Vulnerable Not evaluated Not listed 

Mustelus spp. M. mustelus listed as vulnerable Not evaluated Not listed 

Galeorhinus galeus Vulnerable Not evaluated Not listed 

Poraderma africanum Near Threatened Not evaluated Protected 

Family Dasyatidae  
Himantura uarnak listed as 
vulnerable Not evaluated Not listed 

Sphyrna zygaena Vulnerable 
Appendix II: International Trade 
Monitored Not listed 

Galeocerdo cuvier Near Threatened Not evaluated Protected 

Pliotrema warreni Near Threatened Not evaluated Protected 

Pomatomus saltatrix  Vulnerable Not evaluated Not listed 

Petrus rupestris  Endangered Not evaluated Not listed 

Poroderma 
pantherinum Data Deficient Not evaluated Protected 

2.3 HAKE LONGLINE FISHERY 

In an effort to improve the sustainability of the South African hake longline fishery, the South African 

Hake Longline Association (SAHLLA) embarked on a Fisheries Conservation Project (FCP), which, 

among other project components, involved the development of an at-sea observer programme 

(Greenstone et al., 2016).  Observers were deployed on selected longline vessels from November 

2013 to October 2014, resulting in the coverage of 18 trips.  The fishing activity during this time 

occurred almost exclusively on the west coast due to poor fishing on the south coast.   

Overall, 29 nominal teleost and chondrichthyan species were caught by the South African hake 

longline fishery over the year-long period.  Bycatch rate of the observed trips was generally lower 

than the two hake trawl fisheries, where approximately 91% of the catch comprised target hake 

species.  The principal bycatch species was kingklip (Genypterus capensis) comprising approximately 

3% of the catch, while other bycatch species contributed around 6% to the total catch.
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Table 2.5: Species caught in the South African hake-directed longline fishery, as recorded by observer 
data between 2013 and 2014. Total observed catch weight (kg) is included for all species.  
NOTE: estimated annual yield is not included.  Seabirds are excluded. 

Species 
Total observed 
catch weight (kg) Species 

Total observed 
catch weight (kg) 

1 Merluccius paradoxus 176727 16 Prionace glauca 118 

2 Merluccius capensis 30182 17 Thunnus albacares 74 

3 Genypterus capensis 7154.8 18 Alopias spp. 60 

4 Merlucciidae 5100 19 Lophius vomerinus 26 

5 Brama brama 3774 20 Pomatomus saltatrix 25 

6 Helicolenus dactylopterus 2504 21 Holohalaelurus regani 18 

7 Conger spp. 2077 22 Ruvettus pretiosus 13 

8 Superorder Selachimorpha 1063 23 Raja caudaspinosa 12 

9 Chelidonichthys capensis 839 24 Zeus capensis 12 

10 Lepidion spp. 829.5 25 Lepidopus caudatus 8 

11 Family Squalidae 660 26 Family Macrouridae 5 

12 Pterogymnus laniarius 594 27 Coryphaena hippurus 3 

13 Argyrozona argyrozona 562 28 Polyprion americanus 3 

14 Thyrsites atun 400 29 Beryx spp. 1 

15 Raja spp. 299       

 

2.3.1 Species Conservation Status 

Of the 29 teleost and chondrichthyan species caught as bycatch in the South African hake longline 

fishery, on observed trips between 2013 and 2014, four species are considered to be threatened by 

the IUCN Red List (IUCN, 2017) (Table 2.6).  The genus Alopias was listed as contributing to the 

bycatch of this fishery, of which three species, A. pelagicus, A. superciliosus and A. vulpinus are listed 

as being vulnerable.  All three occur within South African waters, and so potentially may be caught 

by the hake longline fishery.  Pomatomus saltatrix is also listed as being vulnerable by the IUCN Red 

List.  A Squalus species that occurs off the coast of South Africa and that is caught in the fishery, 

Squalus acanthias, is considered to be vulnerable globally, however, on a local scale, the southern 

African subpopulation is considered to be of least concern.  It is therefore not considered further in 

this analysis.  Of the remaining 26 bycatch species, the majority are listed as data deficient or of least 

concern, and six are listed as near threatened.  None of the 29 teleost and chondrichthyan bycatch 

species are protected by CITES or by TOPS. 

Table 2.6: Threatened and/or protected species caught as bycatch in the South African hake longline 
fishery, as determined by the IUCN Red List, CITES and TOPS. 

Species IUCN Status CITES Status TOPS Status 

Alopias spp. 
Alopias pelagicus, A. superciliosus 
and A. vulpinus listed as 
vulnerable Not evaluated Not listed 

Pomatomus saltatrix  Vulnerable Not evaluated Not listed 
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2.4 HORSE MACKEREL MIDWATER TRAWL FISHERY 

Reed (2015) conducted the first comprehensive analysis of bycatch in the South African horse 

mackerel midwater trawl fishery, and analysed observer records from 2004 to 2014. Catch 

composition, volumes and spatial and temporal variation in catches were investigated.  Both large 

and small fauna were sampled.  Processing of the catch happens on board, and so, for small fauna, 

random sub-samples of catch were obtained throughout the processing period. Catch was sorted, 

species were identified, where possible to species level, and species weights were recorded.  Large 

fauna were counted and recorded on an individual basis.  Any alive fauna was immediately released, 

and any dead fauna was set aside, and the length and weight of each individual was recorded. Again, 

the annual average catch estimates for each species were estimated. 

Overall, 87 nominal species were recorded to be caught by the midwater trawl fishery between 2004 

and 2014, with catches averaging 25415 t annually. This included catches of marine mammals and 

seabirds.  Broadly speaking, by weight, teleosts made up 99.7% of the total annual average catch, 

with chondrichthyans, cephalopods, mammals and seabirds making up the remaining 0.3%.  The top 

33 teleost, chondrichthyan, mammal and cephalopod species caught, by weight, are shown in Table 

2.7 below.  Species caught in negligible amounts (< 100 kg per year) are not listed.  Seabird bycatch 

species are also not listed or considered here.    

Table 2.7: Species caught in the South African horse mackerel midwater trawl fishery, as recorded by 
observer data between 2004 and 2014. Estimated annual yield (kg) is included for all 
species. Seabirds are excluded. 

Species 

Estimated 
Average Annual 
Yield (kg) Species 

Estimated 
average annual 
yield (kg) 

1 Trachurus capensis 23671900 18 Isurus oxyrinchus 2710 

2 Scomber japonicus 737600 19 Zeus spp. 2200 

3 Etrumeus whiteheadi 34510 20 Alopias vulpinus 1970 

4 Lepidopus caudatus 248500 21 Carcharhinus obscurus 1830 

5 Merluccius spp. 232100 22 Atractoscion aequidens 1200 

6 Sardinops sagax 39200 23 Sphyrna zygaena 1090 

7 Thyrsites atun 25300 24 Brama brama 1000 

8 Loligo vulgaris 23100 25 Prionace glauca 700 

9 
Arctocephalus pusillus 
pusillus 10110 26 Carcharhinus limbatus 510 

10 Argyrozona argyrozona 9100 27 Engraulis encrasicolus 400 

11 Emmelichthys nitidus nitidus 7000 28 Squalus spp. 400 

12 Katsuwonus pelamis 6800 29 Manta birostris 370 

13 Carcharhinus brachyurus 4630 30 Tursiops truncatus 230 

14 Xiphias gladius 3730 31 Alopias superciliosus 120 

15 Chelidonichthys spp. 3700 32 Lampanyctodes hectoris 100 

16 Mola mola 3210 33 Delphinus delphis 100 

17 Family Ommastrephidae 2800    
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Horse mackerel, Trachurus capensis, the primary target species of the fishery, constituted 93.1% of 

the catch.  A bycatch rate of 6.9% was therefore recorded, which is much lower than those rates 

recorded for the other two South African trawl fisheries.  Small bycatch species caught in large 

volumes include chub mackerel (S. japonicus), redeye roundherring (E. whiteheadi), ribbonfish (L. 

caudatus) and hake (Merluccius spp.). Of the large fauna, the cape fur seal (Arctocephalus pusillus 

pusillus), the copper shark (C. brachyurus), the broadbill swordfish (X. gladius), the sunfish (M. mola) 

and the mako shark (I. oxyrinchus) contributed significantly to the bycatch.   

2.4.1 Species Conservation Status 

Of the top 33 teleost, chondrichthyan, mammal and cephalopod species, by weight, caught as 

bycatch in the South African horse mackerel midwater trawl fishery, eight of these are considered to 

be threatened by the IUCN Red List, where all species are listed as vulnerable (IUCN, 2017) (Table 

2.8).  Squalus acanthias, which may be caught by the midwater trawl fishery is listed as being 

vulnerable on a global scale, however, at a local scale, the southern African subpopulation is listed as 

being of least concern.  The Squalus spp. group is therefore not included in this analysis.   

Of the remaining 25 species, four are listed as near threatened, 13 are listed as least concern and 

eight are listed as data deficient or have not been evaluated by the IUCN.  No species recorded in the 

midwater trawl fishery are protected by TOPS, however, Arctocephalus pusillus pusillus, Sphyrna 

zygaena, Manta birostris, Tursiops truncatus and Delphinus delphis are protected by CITES and are 

listed under Appendix II as being international trade monitored. 

Table 2.8: Threatened and/or protected caught as bycatch in the South African horse mackerel 
midwater trawl fishery, as determined by the IUCN Red List, CITES and TOPS. 

Species IUCN Status CITES Status TOPS Status 

Arctocephalus pusillus 
pusillus  Least concern 

Appendix II: International Trade 
Monitored Not listed 

Mola mola Vulnerable Not evaluated Not listed 

Isurus oxyrinchus Vulnerable Not evaluated Not listed 

Alopias vulpinus Vulnerable Not evaluated Not listed 

Carcharhinus obscurus Vulnerable Not evaluated Not listed 

Atractoscion aequidens Vulnerable Not evaluated Not listed 

Sphyrna zygaena Vulnerable 
Appendix II: International Trade 
Monitored Not listed 

Manta birostris Vulnerable 
Appendix II: International Trade 
Monitored Not listed 

Tursiops truncatus Least concern 
Appendix II: International Trade 
Monitored Not listed 

Alopias superciliosus Vulnerable Not evaluated Not listed 

Delphinus delphis Least concern 
Appendix II: International Trade 
Monitored Not listed 

 

2.5 TUNA AND SWORDFISH LONGLINE FISHERY 

Both South African operated and foreign operated vessels participate in the tuna and swordfish 

directed pelagic longline fishery in South African waters.  There have been various periods of at-sea 

observer coverage of these vessels since 1998 (Petersen et al., 2009).   The present dataset, utilised 
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here, includes trips observed over the period from August 2014 to July 2016.  The observer data is 

not differentiated in terms of target species, and so both tuna and swordfish data are presented as 

one.  

Over the two year period, 60 teleost, chondrichthyan, turtle and mammal species were caught by 

the tuna and swordfish directed longline fisheries.  Of the total observed catch weight, 

approximately 67% consisted of the primary target species (yellowfin and bigeye tuna, Thunnus 

albacares and T. obesus and swordfish, Xiphias gladius), with the remainder being bycatch. By 

weight, the blue shark (Prionace glauca) was the most abundant bycatch species, comprising 14% of 

the catch, followed by the shortfin mako shark (Isurus oxyrinchus) which comprised another 7% of 

the catch.   

Table 2.9: Species caught in the South African tuna- and swordfish-directed longline fishery, as 
recorded by observer data between 2014 and 2016. Total observed catch weight (kg) is 
included for all species.  NOTE: estimated annual yield is not included.  Seabirds are 
excluded. 

Species 

Total observed 
catch weight 
(kg) Species 

Total observed 
catch weight (kg) 

1 Thunnus albacares 455654 31 Tetrapturus angustirostris 425 

2 Thunnus obesus 374357 32 Mola mola 413 

3 Prionace glauca 184898 33 Acanthocybium solandri 408 

4 Isurus oxyrinchus 93484 34 Alopias superciliosus 400 

5 Xiphias gladius 56060 35 Galeocerdo cuvier 303 

6 Thunnus alalunga 41044 36 Alepisaurus ferox 292 

7 Thunnus maccoyii 29136 37 Thunnus spp 270 

8 Isurus spp 26545 38 Istiophoridae 250 

9 
Lepidocybium 
flavobrunneum 8648 39 Caretta caretta 220 

10 Makaira indica 7822 40 Merluccius spp 214 

11 Alopias spp 6905 41 
Pseudocarcharias 
kamoharai 210 

12 Bramidae 5320 42 Testudinata 193 

13 Carcharhinus brachyurus 4102 43 Istiophorus platypterus 172 

14 Makaira nigricans 4005 44 Carcharhinus longimanus 160 

15 Ruvettus pretiosus 3408 45 
Merluccius 
capensis,M.paradox. 152 

16 Brama brama 2727 46 Mola spp 145 

17 Dermochelys coriacea 2250 47 Manta spp 140 

18 Lampris guttatus 2237 48 Lamna nasus 108 

19 Sphyrna spp. 2118 49 Merluccius paradoxus 99 

20 Coryphaena hippurus 1933 50 Tursiops truncatus 95 

21 Tetrapturus audax 1189 51 Sphyrna zygaena 65 

22 Alopias vulpinus 1140 52 Gasterochisma melampus 60 

23 Dasyatis violacea 1068 53 Carcharhinus obscurus 50 

24 Thunnus thynnus 1030 54 Terapontidae 40 

25 Alopias pelagicus 785 55 Lampris spp 36 

26 Carcharhinus falciformis 616 56 Centrolophus niger 17 

27 Manta birostris 600 57 Alepisaurus spp 14 
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28 Salminus brasiliensis 576 58 Isistius brasiliensis 14 

29 Sphyrna lewini 465 59 Elagatis bipinnulata 7 

30 Katsuwonus pelamis 457 60 Seriola dumerili 2 

2.5.1 Species Conservation Status 

Twenty-one of the 60 species caught as bycatch in the South African tuna- and swordfish-directed 

longline fisheries are considered to be threatened by the IUCN Red List (IUCN, 2017) (Table 2.10).  

Isurus oxyrinchus, Makaira nigricans, Alopias vulpinus, Alopias pelagicus, Manta birostris, Mola 

mola, Alopias superciliosus, Carcharhinus longimanus, Lamna nasus, Sphyrna zygaena, Carcharhinus 

obscurus, Isurus paucus, Lepidochelys olivacia and Manta alfredi are listed as being vulnerable, with 

the latter three species being part of higher groupings that are listed as bycatch.  Thunnus thynnus, 

Sphyrna mokarran (part of genus Sphyrna which was listed as bycatch), Sphyrna lewini and Chelonia 

mydas (part of the Testudinata which was listed as bycatch) are endangered, and Thunnus maccoyii, 

Dermochelys coriacea and Eretmochelys imbricata (part of the Testudinata) are critically 

endangered.  Of the remaining 39 species, nine are considered to be near threatened, with the 

remainder being data deficient or of least concern.  

In addition to being listed by IUCN, all Cheloniidae species (Caretta caretta, Lepidochelys olivacia, 

Eretmochelys imbricata, Chelonia mydas) and Dermochelys coriacea are listed under Appendix I of 

CITES as being threatened with extinction and international trade prohibited.  Sphyrna mokarran, 

Sphyrna lewini, Carcharhinus longimanus, Manta alfredi, Lamna nasus and Sphyrna zygaena are 

listed under Appendix II of CITES as being international trade monitored.  Tursiops truncatus is not 

listed as being threatened by the IUCN Red List, however the species is listed under Appendix II of 

CITES. Galeocerdo cuvier is not listed as threatened by the IUCN Red List, and is not monitored by 

CITES, however, this species is listed as being protected by TOPS. 

Table 2.10: Threatened and/or protected species caught as bycatch in the South African tuna- and 
swordfish-directed fishery, as determined by the IUCN Red List, CITES and TOPS. 

Species IUCN Status CITES Status TOPS Status 

Isurus oxyrinchus Vulnerable Not evaluated Not listed 

Thunnus maccoyii Critically endangered Not evaluated Not listed 

Isurus spp Isurus paucus listed as vulnerable Not evaluated Not listed 

Makaira nigricans Vulnerable Not evaluated Not listed 

Dermochelys coriacea Critically endangered 
Appendix I: International 
trade prohibited Critically endangered 

Sphyrna spp 
Sphyrna mokarran listed as 
endangered 

Appendix II: International 
trade monitored 

S. mokarran listed as 
endangered 

Alopias vulpinus Vulnerable Not evaluated Not listed 

Thunnus thynnus Endangered Not evaluated Not listed 

Alopias pelagicus Vulnerable Not evaluated Not listed 

Manta birostris Vulnerable Not evaluated Vulnerable 

Sphyrna lewini Endangered 
Appendix II: International 
trade monitored Endangered 

Mola mola Vulnerable Not evaluated Not listed 

Alopias superciliosus Vulnerable Not evaluated Not listed 

Galeocerdo cuvier Near threatened Not evaluated Protected 
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Caretta caretta 
Near threatened (SWIO 
subpopulation) 

Appendix I: International 
trade prohibited Endangered 

Testudinata 

Lepidochelys olivacea listed as 
vulnerable, Chelonia mydas listed 
as endangered, Eretmochelys 
imbricata listed as critically 
endangered  Appendix I: International 

trade prohibited 

L. olivacea listed as 
vulnerable, C.mydas 
listed as endangered, 
E. imbricata listed as 
critically endangered 

Carcharhinus 
longimanus Vulnerable 

Appendix II: International 
trade monitored Not listed 

Manta spp Manta alfredi listed as vulnerable 
Appendix II: International 
trade monitored 

M. alfredi listed as 
vulnerable 

Lamna nasus Vulnerable 
Appendix II: International 
trade monitored Not listed 

Tursiops truncatus Least concern 
Appendix II: International 
trade monitored Not listed 

Sphyrna zygaena Vulnerable 
Appendix II: International 
trade monitored Not listed 

Carcharhinus obscurus Vulnerable Not evaluated Not listed 
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3. ASSESSING THE IMPACTS OF FISHING ON BYCATCH: AN 

INTERNATIONAL PERSPECTIVE 

An Ecosystems Approach to Fisheries (EAF) management has long been recognised as being 

beneficial to promote ecologically sustainable development (Fletcher et al., 2002), and with the 

signing of the Reykjavik Declaration in 2002, there was renewed effort by signatories to focus on 

implementing this approach.  The consideration and management of bycatch is an integral part of 

EAF, and is also explicitly referred to in international and, in many cases, national legislation.  

Consequently, there is increasing pressure to understand and manage the impacts of fishing on 

these populations (Stobutzki et al., 2001).   

Assessing the status of bycatch populations can be difficult, where there is often a paucity of data, 

and so traditional quantitative stock assessment methods cannot be used.  Further than this, the 

high taxonomic diversity of bycatch means that assessment requires the consideration of numerous 

species, and not just one stock or population, as is the case when conducting a traditional stock 

assessment.  There is therefore limited information which managers can use to make decisions.  In 

order to align with the principles of EAF and various legislative requirements, and to overcome the 

issue of assessing multi-species, data limited populations, several risk-based approaches have been 

applied in the assessment of bycatch populations globally (McCully et al., 2013). 

A risk-based approach typically involves the categorisation or ranking of the risk of something 

occurring, through a combination of the assessment of the source of the risk, the consequences of 

the risk, and the likelihood that the consequences may occur (Fletcher et al., 2002; Nel et al., 2007).  

The data used to conduct such assessments can be qualitative, semi-quantitative or quantitative and 

can be applied to a multitude of issues over different spatial and temporal scales.  The IUCN, for 

example, use a risk-based approach when assessing the risk of extinction of a species.  Several risk 

factors, including population decrease, area of occurrence, population size, percent of population 

that are mature and probability of extinction are assessed and ranked, to categorise the extinction 

risk of the species of concern (IUCN, 2012).  

Ecological Risk Assessments (ERAs) are an example of such risk-based approaches, and have been 

applied at multiple levels in fisheries management globally.  They were first proposed in the 1980s as 

a process for analysing the possibility of adverse ecological effects occurring, caused by 

anthropogenic impacts, and subsequently a variety of different approaches have been developed 

(Arrizabalaga et al., 2011 and references therein).  ERAs can be broad, and assess the general risks 

associated with a particular fishery (e.g. Nel et al. (2007)), or they can function on a finer scale and 

be used to assess the risks in the different components of a fishery (e.g. target stock, bycatch 

species, ETP species, habitats and ecological communities). They are viewed as a comprehensive but 

simple, flexible and transparent way of assessing fisheries.  They are also cost effective, which makes 

them easier to apply to stocks for which there is little commercial interest (Hobday et al., 2011), and 

so they are particularly useful in assessing the vulnerability of data limited stocks (Arrizabalaga et al., 

2011). 
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Fletcher et al. (2002) suggested the use of an ERA to identify and prioritise issues related to 

Australian fisheries, so that their performance and alignment with Ecologically Sustainable 

Development goals could be assessed.  The approach used by Fletcher et al. (2002) has since been 

incorporated into the FAO guidelines for the implementation of EAF (Garcia et al., 2003).  Based on 

the suggestions of Fletcher et al. (2002), and in an effort to assist in the implementation of EAF 

within southern African waters, Nel et al. (2007) conducted an ERA to identify the broad ecological 

risks associated with the management of several fisheries within the Benguela Current Large Marine 

Ecosystem (BCLME), so that these risks, and their related management responses could be 

prioritised.  In all fisheries assessed by Nel et al. (2007), the issue of bycatch, particularly of certain 

ETP species, was highlighted.   

Hobday et al. (2007) further refined the ERA approach and termed it an Ecological Risk Assessment 

for the Effects of Fishing (ERAEF). The ERAEF framework is a hierarchical one, that allows for the 

evaluation of different ecological components of a fishery to allow for an ecosystems approach to 

fisheries management.  The approach used depends on the data that is available.  Assessments 

move from being comprehensive but broad and largely qualitative, to being highly focussed and fully 

quantitative (Arrizabalaga et al., 2011; McCully et al., 2013).  Level 1 assessments, such as Scale, 

Intensity, Consequence Analysis, involve a qualitative analysis of risk, and are primarily based on 

expert stakeholder judgement.  Level 2 assessments, such as Productivity Susceptibility Analysis 

(PSA), are semi-quantitative and rely on good scientific data to categorise risk.  Level 3 assessments 

are fully quantitative and include analyses of uncertainty, and so are both time and data intensive 

(Arrizabalaga et al., 2011; Hobday et al., 2007).   

Productivity Susceptibility Analysis (PSA) is a semi-quantitative approach and thus requires good 

scientific data, as well as some stakeholder input (Hobday et al., 2007).  It is based on the 

assumption that the vulnerability of a species to overfishing is dependent on two characteristics, 

namely, their intrinsic biological productivity/sensitivity (the populations capacity to recover), and 

their susceptibility to capture (Stobutzki et al., 2001).  In developing a PSA, an array of 

parameters/attributes, deemed to inform species productivity and susceptibility, are selected.  

These parameters are numerous and differ depending on the data available, the characteristics of 

the species concerned and the fishery being analysed.  Each parameter is categorised into three 

levels: low risk, medium risk and high risk.  The categorisation of parameters is based on categorical 

or continuous data, depending on the parameter in question.  Much of these data are obtainable 

from scientific literature (Hobday et al., 2007).  Each category is assigned a score between 1 and 3 

(i.e. low risk = 1, medium risk = 2, high risk = 3).  Overall risk is then calculated by combining the 

scores for each parameter.  In some cases (e.g. Stobutzki et al. (2001)), a weighting score is added to 

each parameter, and this value is included in the overall risk calculation.  The relative overall risk of 

each species to overfishing can then be ranked to determine their relative capacity to sustain fishing 

pressure.  Species that receive a high productivity risk score (indicating lower productivity) and a 

high susceptibility risk score (indicating high susceptibility) are deemed to be of higher risk, relative 

to the other species assessed.  Species with a higher risk ranking are less likely to sustain fishing 

pressure, and therefore should be prioritised in terms of research and management. 

This method has a long history of use in assessing fisheries globally, and, in the context of ERAs, is 

recommended by several organisations as a reasonable approach to evaluate risk in fisheries 

management (Patrick et al., 2009).  Because of the inherent lack of quantitative data, PSAs have 
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proven to be effective in assessing bycatch populations (Gallagher et al., 2012), and thus far, have 

been the most extensively used approach to assess the sustainability and vulnerability to fishing of 

these species.  In the case of bycatch, the ranking of the risk calculated in the PSA allows for the 

identification and prioritisation of populations of species that may be vulnerable to becoming 

overfished.  This allows for the focus of research and management initiatives, and also for the 

initiation of further more comprehensive qualitative assessments if need be (Arrizabalaga et al., 

2011; Hobday et al., 2007; Stobutzki et al., 2001).  

PSA was first used to classify the sustainability of different bycatch species in the Australian prawn 

trawl fishery (Stobutzki et al., 2001).  The 411 fish species caught as bycatch were ranked based on 

their biological sensitivity (productivity) and on their susceptibility to capture in the prawn fishery.  

The six criteria used to infer biological sensitivity included: probability of breeding, maximum size, 

removal rate, reproductive strategy, hermaphroditism and mortality index, while the seven criteria 

used to infer susceptibility to capture included: water column position, preferred habitat, survival, 

range, day/night catchability, diet and depth range.  Each of these criteria were weighted and then 

scored, and the overall risk score was calculated.  The approach had its limitations because of 

assumptions made during the scoring process, however, the authors stated that, because of its 

simplicity, the method had the potential to be used in a variety of fisheries, particularly those with 

diverse bycatch, to manage the sustainability of bycatch.   

Since 2001, the method has been modified and applied to bycatch in numerous fisheries worldwide.  

In the development of the ERAEF Hobday et al. (2007) refined the PSA methodology used by 

Stobutzki et al. (2001) and applied it to various species components of a fishery, including bycatch.  

Criteria used as proxies for biological sensitivity of species were altered to include: average age at 

maturity, average size at maturity, average maximum age, average maximum size, fecundity, 

reproductive strategy and trophic level.  Attributes used as proxies for susceptibility to the fishery 

were altered to include: spatial overlap of fishing effort with species distribution, encounterability, in 

terms of habitat and depth occurrence of bycatch species, gear catchability and post capture 

mortality.  Again, each attribute was scored to calculate the overall risk score.   

The Marine Stewardship Council (MSC) adopted the PSA methodology defined by Hobday et al. 

(2007), to assess fisheries for MSC certification.  The PSA is used under the risk-based framework, 

which is applied in situations where there is a paucity of data to assess the various performance 

indicators of the fishery in question (Marine Stewardship Council, 2010).  In this case, the PSA 

methodology has been further refined to include attributes specifically applicable to invertebrates 

(Marine Stewardship Council, 2014b).  Again, it is applied to a number of species components of a 

fishery, including bycatch. 

NOAA Fisheries suggests the use of PSA when assessing data poor stocks, and so, can be applied to 

bycatch as well.  The NOAA PSA methodology contains several amendments to other published 

examples of this approach (Patrick et al., 2009).  The total number of attributes scored was increased 

to 22, and the categorisation of these attributes was redefined to align with fish species found in 

U.S. waters specifically.  Additionally, a different weighting system was used, and an uncertainty 

index was added.  Patrick et al. (2009) applied this methodology to six U.S. fisheries to assess 

vulnerability of both target and non-target stocks. 
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The Indian Ocean Tuna Commission (IOTC) and the International Commission for the Conservation of 

Tunas (ICCAT) have also acknowledged the use of PSA as a useful tool to identify species or species 

groups at risk and vulnerable to fishing.  Murua et al. (2009) applied PSA to evaluate the vulnerability 

of bycatch in various tuna fisheries (purse seine and longline) in Indian Ocean waters, while  

Arrizabalaga et al. (2011) conducted a PSA on species caught in Atlantic tuna fisheries. McCully et al. 

(2013) conducted a PSA specifically evaluating elasmobranch capture in multiple fisheries in 

European waters.  All three of these publications used modifications to the productivity and 

susceptibility criteria used, based on the objectives of the analyses. 

Overall, there only a few methods that are useful for assessing a diverse number of species for which 

there is a paucity of data.  Assessment of these species is important for alignment with the principles 

of EAF.  ERAs have been shown to be particularly useful for this, and have been applied 

internationally at multiple levels of fisheries management.  A number of different ERA approaches 

have been developed and these range from being comprehensive but largely qualitative, to being 

fully quantitative with high data and time requirements.  With bycatch specifically, semi-quantitative 

assessments have proven to be useful, where PSA has been used to assess bycatch in multiple 

fisheries globally.  PSA is also recommended by a number of organisations as a reasonable method 

to assess risk in fisheries/fishery components suffering from a lack of data.  As a fishery component, 

bycatch is typically characterised by having a lack of data on which to base assessments and thus 

management decisions.  The application of PSA to assess bycatch species risk and vulnerability to 

overfishing and to guide management response therefore seems appropriate.   

4. PRODUCTIVITY AND SUSCEPTIBILITY ANALYSIS 

4.1 METHODOLOGY 

Considering the extensive and diverse list of teleost, chondrichthyan, mammal and turtle species 

caught as bycatch within the five South African commercial fisheries discussed above, as well as, in 

many cases, the lack of quantitative data on these populations, a semi-quantitative, risk-based 

approach to identify the ETP species at higher risk to overfishing caught as bycatch in these fisheries, 

was considered most appropriate.  A Productivity Susceptibility Analysis (PSA) was therefore 

conducted on the ETP species (those species identified as threatened and/or protected in Section 2) 

caught in each fishery, to categorise those species that are at higher risk and more vulnerable to the 

impacts of the applied fishing pressure.   

The PSA approach rests in the selection of an array of criteria deemed to inform the species intrinsic 

biological productivity and their susceptibility to capture by the fishery of concern.  These criteria 

can be numerous and differ depending on the objectives of the assessment.  Each criterion is 

categorised into three risk levels: low risk, medium risk and high risk.  The categorisation of criteria is 

based on categorical or continuous data, depending on the criterion in question, and much of this 

data is obtainable from scientific literature (Hobday et al., 2007).  Each category is assigned a score 

between 1 and 3 (i.e. low risk = 1, medium risk = 2, high risk = 3).  Overall risk is then calculated by 

combining the scores for each criterion.  The relative overall risk of each species to overfishing can 

then be ranked to determine their relative capacity to sustain fishing pressure and therefore their 

priority for research and management.  
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To allow for transparency and parity in the outcomes, the productivity and susceptibility criteria, and 

their associated risk categories, used in this analysis, were primarily based on those stipulated by the 

MSC, and utilised in the MSC certification process (Marine Stewardship Council, 2014b).  These are 

shown in Table 4.1.  Invertebrates were excluded from this analysis, and therefore only criterion 

applicable to vertebrate species were used.   

Table 4.1: Productivity and Susceptibility Criteria and related risk categories used in this assessment 
and based on Marine Stewardship Council (2014a). 

Productivity 

  
High productivity 
(low risk, score = 1) 

Medium productivity 
(medium risk, score = 2) 

Low productivity (high risk, 
score = 3) 

Average age at maturity < 5 years 5-15 years > 15 years 

Average maximum age < 10 years 10-25 years > 25 years 

Fecundity 
> 20 000 eggs per 
year 100-20 000 eggs per year < 100 eggs per year 

Average maximum length < 100 cm 100-300 cm > 300 cm 

Average length at 
maturity < 40 cm 40-200 cm > 200 cm 

Reproductive strategy Broadcast spawner Demersal egg layer Live bearer 

Trophic level < 2.75 2.75 - 3.25 > 3.25 

Susceptibility 

  
Low susceptibility 
(low risk = 1) 

Medium susceptibility 
(medium risk = 2) 

High susceptibility (high risk 
= 3) 

Availability - spatial 
overlap of fishing effort 
with a species 
concentration 

< 10% overlap; 
species has a global 
distribution 

10-30% overlap; species has 
a regional distribution and 
occurs in the south-west 
Atlantic and/or in the 
western Indian ocean 

> 30% overlap; species is 
endemic to South Africa 

Encounterability – depth 
of species in relation to 
gear 

< 10% of time (MSC: 
low overlap with 
fishing gear) 

10-30% of time (MSC: 
medium overlap) 

> 30% of time (MSC: high 
overlap) 

Gear catchability 

Gear inappropriate to 
catch species; 
individuals < size at 
maturity rarely 
caught; individuals < 
size at maturity can 
escape 

Some captures but escape 
likely; individuals < size at 
maturity are regularly 
caught; individuals < half the 
size at maturity can escape 

Gear appropriate for 
species; individuals < size at 
maturity are frequently 
caught; individuals < half the 
size at maturity are retained 

Post capture mortality 

Evidence of majority 
post-capture release 
and survival 

Majority discarded but 
survivorship unknown 

Retained species/majority 
dead if discarded 

 

In the scoring of each species within each category, much of the information was obtainable from 

the scientific literature.  FishBase (Froese and Pauly, 2017) and the IUCN Red List of Threatened 

Species (IUCN, 2017) proved to be especially useful and were used as the primary resources 

throughout the analyses.  In cases where information on a species was not available, information on 

other closely related species was used to assign a score.  Where information was not available at all, 

or where conflicting information existed, a more conservative score was awarded. 

The calculation of the overall risk score was based on McCully et al. (2013), where the scores for 

each of the traits were summed to give an overall risk score for each species.  In this way, the lowest 
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possible risk score was 11, while the highest was 33.  Species with a high risk score were assumed to 

have a high potential risk to overfishing, while species with a low risk score were assumed to have a 

lower potential risk to overfishing, and thus to be more resilient.  It must be noted that the risk 

scores used do not consider the level of the catch of the species, or the size of the population, and 

therefore it reflects the potential rather than the actual risk of overfishing (Hobday et al., 2007).  For 

the purposes of this assessment, no weighting was added to the overall risk score.  The risk scores 

for each species were ranked from highest to lowest to provide a risk ranking per species, relative to 

other species caught in the fishery. 

4.2 DRAFT ANALYSIS OF SIGNIFICANT ETP SPECIES 

The PSA results for the ETP bycatch species caught in each fishery are discussed separately below.   

Throughout all five fisheries, chondrichthyans, mammals and turtles appear to be more vulnerable 

to fishing pressure in comparison to teleosts, with higher risk scores presented for sharks, skates, 

rays, seals, turtles and dolphins than for bony fish.  For the most part, this is due to their intrinsic 

biological traits, where chondrichthyans, mammals and turtles are generally long-lived, slow-growing 

and have low fecundity.  These life history characteristics contribute to a low productivity, and thus a 

higher productivity risk score using the PSA methodology.  Overall, this suggests that sharks, skates 

and rays, mammals and turtles are higher risk groups, with a low resilience to fishing mortality 

(Petersen et al., 2009). 

Biological parameters seem to be very influential in the PSA, where in general, species with higher 

productivity risk score, seem to have a higher overall risk scores.  This emphasis on biological traits in 

the PSA methodology used is suggested to support the precautionary approach to fisheries 

management (McCully et al., 2013). 

4.2.1 Offshore Hake Trawl Fishery 

The white skate, Rostroraja alba, is the only ETP species caught as bycatch in the South African 

offshore hake fishery, and so, on this basis, can be considered to be a significant bycatch species 

with high potential vulnerability to overfishing (Table 4.2).  The relative productivity and 

susceptibility scores show that this is mainly because of the intrinsic biological traits of the species.  

The high productivity risk score of R. alba (18 out of a possible 21) suggests a lower productivity, 

with slower growth, and longer life span.  This results in a lower resilience, and thus higher 

vulnerability to fishing. 

Table 4.2: Productivity (P) and susceptibility (S) scores for threatened and/or protected species 
caught as bycatch in the South African offshore hake trawl fishery.  The overall risk score is 
shown, as well as the relative risk ranking of each species and the risk category.  

Common name Scientific name Conservation Status P S Total Risk Rank 

White skate Rostroraja alba Endangered 18 9 27 N/A 
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4.2.2 Inshore Hake Trawl Fishery 

Within the inshore hake trawl fishery, of the 12 ETP species caught as bycatch, chondrichthyans, in 

general, indicate higher potential vulnerability to overfishing, than their teleost counterparts (Table 

4.3).  The top six species with highest potential risk within this fishery are all sharks.  These species 

are ranked 1 to 3 in relative risk ratings and include the tiger shark, Galeocerdo cuvier, the sawshark, 

Pliotrema warreni, the striped catshark, Poroderma africanum, the houndshark, Mustelus spp., the 

soupfin shark, Galeorhinus galeus and the leopard catshark, Poroderma pantherinum.  The top three 

highest risk species (G. cuvier, P. warreni and P. africanum) are not listed as being threatened by the 

IUCN Red List, however, they are protected by South African legislation.   

Red steenbras, Petrus rupestris, is the most vulnerable teleost species, and is ranked fourth in 

relative risk to overfishing.  This is on account of the species having a relatively low productivity.  

This species is listed as being endangered by the IUCN Red List and so a high risk ranking is validated.  

Table 4.3: Productivity (P) and susceptibility (S) scores for threatened and/or protected species 
caught as bycatch in the South African inshore hake trawl fishery.  The overall risk score is 
shown, as well as the relative risk ranking of each species and the risk category.  

Common name Scientific name Conservation Status P S Total Risk Rank 

White stumpnose 
Rhabdosargus 
globiceps Vulnerable 9 10 19 6 

Geelbek 
Atractoscion 
aequidens Vulnerable 13 10 23 5 

Houndshark 
Mustelus spp.: M. 
mustelus Vulnerable 17 9 26 3 

Soupfin shark Galeorhinus galeus Vulnerable 18 8 26 3 

Striped catshark Poroderma africanum Protected (TOPS) 17 10 27 2 

Stingray 
Family Dasyatidae: 
Himantura uarnak  Vulnerable 18 7 25 4 

Hammerhead Sphyrna zygaena Vulnerable 19 7 26 3 

Tiger shark Galeocerdo cuvier Protected (TOPS) 20 8 28 1 

Sawshark Pliotrema warreni Protected (TOPS) 19 9 28 1 

Elf Pomatomus saltatrix  Vulnerable 12 7 19 6 

Red steenbras Petrus rupestris  Endangered 15 10 25 4 

Leopard catshark 
Poroderma 
pantherinum Protected (TOPS) 16 10 26 3 

 

4.2.3 Hake Longline Fishery 

Of the four potential ETP species caught as bycatch in the South African hake longline fishery, the 

three Alopias species indicate the highest vulnerability to overfishing, with A. superciliosus and A. 

vulpinus presenting the highest risk scores (Table 4.4).  As discussed in Section 2.3.1, the Alopias 

specimens caught in the fishery were only classified to genus level, and so all three species that may 

occur in South African waters were assessed in the PSA.  Again, the high risk scores scored by the 

three Alopias species can mainly be attributed to their low productivity and resulting high 

productivity risk scores.  The susceptibility of all four species to capture by the fishery is more 

similar. 
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In order to focus management interventions, future research and monitoring should focus on 

identifying the Alopias species caught in the South African hake longline fishery.   

 

 

Table 4.4: Productivity (P) and susceptibility (S) scores for threatened and/or protected species 
caught as bycatch in the South African hake longline fishery.  The overall risk score is 
shown, as well as the relative risk ranking of each species and the risk category. 

Common name Scientific name Conservation Status P S Total Risk Rank 

Thresher sharks 
Alopias spp: A. 
pelagicus Vulnerable 20 6 26 2 

Thresher sharks 
Alopias spp: A. 
superciliosus  Vulnerable 19 8 27 1 

Thresher sharks 
Alopias spp: A. 
vulpinus Vulnerable 20 7 27 1 

Elf Pomatomus saltatrix  Vulnerable 12 7 19 3 

 

4.2.4 Horse Mackerel Midwater Trawl Fishery 

Of the 11 ETP species caught as bycatch in the South African horse mackerel midwater trawl fishery, 

the mako shark, Isurus oxyrinchus, the dusky shark, Carcharhinus obscurus, the thresher shark, 

Alopias vulpinus and the cape fur seal, Arctocephalus pusillus pusillus, are among the species with 

the highest risk scores (Table 4.5).  Again, this is mostly due to the high productivity risk scores.  

Isurus oxyrinchus is caught in the third highest quantity of any of the ETP species caught within the 

fishery (Section 2.4), and as such, the high risk score is an important consideration in the 

management of this species.  

Geelbek, Atractoscion aequidens, has amongst the highest susceptibility to fishing. However, this 

high susceptibility, coupled with the relatively high productivity results in a lower overall risk score 

and thus lower vulnerability to overfishing. 
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Table 4.5: Productivity (P) and susceptibility (S) scores for threatened and/or protected species 
caught as bycatch in the South African horse mackerel midwater trawl fishery.  The overall 
risk score is shown, as well as the relative risk ranking of each species and the risk 
category. 

Common name Scientific name Conservation status P S Total Risk Rank 

Cape fur seal 
Arctocephalus pusillus 
pusillus Least concern 17 11 28 2 

Sunfish Mola mola Vulnerable 14 8 22 7 

Mako shark Isurus oxyrinchus Vulnerable 21 8 29 1 

Thresher shark Alopias vulpinus Vulnerable 20 8 28 2 

Dusky shark Carcharhinus obscurus Vulnerable 21 8 29 1 

Geelbek 
Atractoscion 
aequidens Vulnerable 13 10 23 6 

Hammerhead shark Sphyrna zygaena Vulnerable 19 7 26 4 

Manta ray Manta birostris Vulnerable 20 6 26 4 

Bottlenose dolphin Tursiops truncatus Least concern 20 7 27 3 

Bigeye thresher shark Alopias superciliosus Vulnerable 19 8 27 3 

Common dolphin Delphinus delphis Least concern 18 7 25 5 

 

4.2.5 Tuna and Swordfish Longline Fishery 

Within the South African tuna and swordfish longline fishery, the mako sharks, Isurus oxyrinchus and 

I. paucus are the two highest risk bycatch species (Table 4.6).  As discussed in Section 2.5.1, some of 

the Isurus specimens caught in the fishery were only identified to genus level, and so I. paucus was 

also included in the PSA, as it occurs in South African waters and is listed as being threatened by the 

IUCN.   

Isurus oxyrinchus is one of the most abundantly caught species, in terms of weight, within the 

pelagic longline fishery, and so the high risk rating is an important consideration in the management 

of this species.  In addition to this, there is common misidentification between I. oxyrinchus and I. 

paucus (IUCN, 2017).  Species caught and classified only to genus level may include additional I. 

oxyrinchus specimens.  Further research and monitoring therefore needs to focus on the 

identification of Isurus species caught in the fishery.   

Other higher risk species include the thresher shark, Alopias vulpinus, the scalloped hammerhead, 

Sphyrna lewini, and the porbeagle, Lamna nasus.  The leatherback turtle, Dermochelys coriacea, 

ranks fifth in risk relative to the other species assessed, and is the highest risk turtle species. Of the 

teleosts, the southern bluefin tuna, which is listed as being critically endangered by the IUCN Red 

List, is the highest risk species.  It however, is ranked only ninth in risk, relative to the other species 

assessed. 
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Table 4.6: Productivity (P) and susceptibility (S) scores for threatened and/or protected species 
caught as bycatch in the South African tuna and swordfish longline fishery.  The overall risk 
score is shown, as well as the relative risk ranking of each species and the risk category. 

Common name Scientific name Conservation status P S Total Risk Rank 

Shortfin mako Isurus oxyrinchus Vulnerable 21 9 30 2 

Southern bluefin tuna Thunnus maccoyii Critically endangered 13 10 23 9 

Mako sharks Isurus spp: I. paucus Vulnerable 21 10 31 1 

Blue marlin Makaira nigricans Vulnerable 13 8 21 10 

Leatherback turtle Dermochelys coriacea Critically endangered 17 10 27 5 

Hammerhead sharks 
Sphyrna spp: S. 
mokarran Endangered 20 8 28 4 

Thresher Alopias vulpinus Vulnerable 20 9 29 3 

Atlantic bluefin tuna Thunnus thynnus Endangered 15 9 24 8 

Pelagic thresher Alopias pelagicus Vulnerable 20 7 27 5 

Giant manta Manta birostris Vulnerable 20 6 26 6 

Scalloped 
hammerhead Sphyrna lewini Endangered 20 9 29 3 

Sunfish Mola mola Vulnerable 14 6 20 11 

Bigeye thresher Alopias superciliosus Vulnerable 19 8 27 5 

Tiger shark Galeocerdo cuvier Protected (TOPS) 20 6 26 6 

Loggerhead turtle Caretta caretta 
Near threatened; 
endangered (TOPS) 18 7 25 7 

Turtles 
Testudinata: 
Lepidochelys olivacea  Vulnerable 15 5 20 11 

Turtles 

Testudinata:  
Eretmochelys 
imbricata  Critically endangered 14 5 19 12 

Turtles 
Testudinata: Chelonia 
mydas  Endangered 13 6 19 12 

Oceanic whitetip 
Carcharhinus 
longimanus Vulnerable 17 7 24 8 

Manta rays Manta spp: M. alfredi Vulnerable 20 5 25 7 

Porbeagle Lamna nasus Vulnerable 20 9 29 3 

Bottlenose dolphin Tursiops truncatus Least concern 20 6 26 6 

Smooth hammerhead Sphyrna zygaena Vulnerable 19 8 27 5 

Dusky shark Carcharhinus obscurus Vulnerable 21 7 28 4 
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5. CONCLUSION AND RECOMMENDATIONS 

The impacts of fishing on bycatch populations are difficult to assess, owing to the sheer number and 

diversity of different species caught in some fisheries, as well as the corresponding lack of data on 

these species.  There is therefore limited information on which assessments can be based, and on 

which management decisions and interventions can be made.  To overcome this, several risk-based 

approaches have been applied in the assessment of bycatch populations globally. 

Productivity susceptibility analysis (PSA) is one such approach that has proven to be effective in 

assessing bycatch populations, and thus far has been one of the most extensively used methods to 

assess the risk of these species to overfishing.  It is a semi-quantitative approach that requires 

scientific data, as well as some stakeholder input (Hobday et al., 2007), and can be applied using 

information mostly available in the scientific literature.  It is based on the assumption that the risk of 

a species to overfishing is dependent on their productivity, which is based on their intrinsic biological 

traits, and on their susceptibility to capture by the fishery in question (Stobutzki et al., 2001). The 

PSA methodology has been adopted by the MSC, and is used under the risk-based framework, in 

situations where there is a lack of data, to evaluate the various performance indicators of fisheries 

for MSC certification. 

This methodology was applied to teleost, chondrichthyan, mammal and turtle bycatch species, 

classified as being ETP, caught in five South African commercial fisheries.  The productivity and 

susceptibility criteria used to assess the risk of these species to overfishing were based on those 

stipulated by the MSC.  Seven productivity criteria and four susceptibility criteria were scored.  The 

emphasis on the productivity criteria is suggested to support the precautionary approach to fisheries 

management (McCully et al., 2013). 

In the application of this approach to each of the five fisheries, chondrichthyan, mammal and in 

some cases turtle bycatch species consistently indicated higher risk to overfishing than their teleost 

counterparts.  This is primarily due to their intrinsic biological characteristics, as the majority of 

these species are slow-growing, long-lived and have low fecundity.  Future research and monitoring 

therefore needs to continue focussing on these species.  Additionally, many of the chondrichthyan 

species that were identified as being of higher risk relative to other bycatch species caught, were 

part of higher genus or even family groupings recorded by the observer data.  Examples include 

Mustelus species caught in the inshore hake trawl fishery, Alopias species caught in the hake longline 

fishery and Sphyrna species caught in the tuna and swordfish longline fisheries.  Effort therefore 

needs to be focussed on establishing exactly which species within these groupings are caught.   

While the PSA approach appeared to be robust and simple to execute, there are a number of 

limitations, mainly based on the assumptions made during the analysis process.  Where there was a 

lack of productivity or susceptibility data for a species, a more conservative score was applied, 

resulting in the most conservative risk scores.  Better data, particularly on the susceptibility of 

species to fishing would improve the accuracy of the analysis.  Particularly, more information on gear 

catchability is required to establish whether immature individuals of a species is caught.  This is 

obviously dependent on there being sufficient age and growth studies on the species in question to 

establish what defines an immature and mature individual, however, the observer data can 

contribute to this information as well.   
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Further than this, cumulative impacts of the capture of a bycatch species in multiple fisheries was 

not considered.  This can be improved by adding a weighting to the overall risk score, as calculated 

by the PSA.  To do this, an estimation of the total annual yield of each species by each fishery is 

required.  This information is available for some fisheries, but not for others.  The estimation of 

these values for those fisheries should be prioritised.  An inclusion of the estimated total annual 

yield will improve the accuracy of the analysis.  

Overall, there are numerous ETP species caught as bycatch in the five South African commercial 

fisheries analysed, with some fisheries catching a higher proportion than others.  The PSA approach 

proved useful as a first step in identifying those ETP bycatch species at higher risk to 

overexploitation by the fishery in question, relative to other bycatch species caught.  While it has its 

limitations, it is a dynamic approach that can be refined through the inclusion of additional 

parameters, as the data becomes available.
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7. APPENDIX 1: PSA SCORING TABLES 

7.1 OFFSHORE HAKE TRAWL FISHERY 

Table 7.1: The productivity and susceptibility attributes used to score threatened and/or protected 
species caught as bycatch in the South African offshore hake trawl fishery.  For the most 
part information was obtained from FishBase (Froese and Pauly, 2017) and the IUCN Red 
List (IUCN, 2017).  Where this was not the case, references are included in the table. 

Species: Rostroraja Alba 

Productivity 

Criterion   Score 

Age at maturity 19.69 - 23.47 years (Kadri et al., 2014) 3 

Maximum age Longevity estimates 51.28 - 76.84 years (Kadri et al., 2014) 3 

Fecundity 55 - 156 eggs 3 

Maximum length 202 - 230 cm 2 

Length at maturity 120 - 130 cm 2 

Reproductive strategy Oviparous: demersal egg layer 2 

Trophic level 4.4 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
10 - 30%. Species distributed throughout eastern Atlantic. Trawling along 
entire shelf break from Hondeklipbaai to southern tip of Agulhas Bank. 2 

Depth in relation to gear 
> 30%. Live in depths up to 500 m.  Benthic. Demersal fishing in depths 
between 110 and 1000 m.  3 

Gear catchability 

Maturity obtained at ~120 cm. Trawls unselective with mesh size 110 
mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al., 2015).  
This species may be discarded with an unknown fate. 2 
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7.2 INSHORE HAKE TRAWL FISHERY 

Table 7.2: The productivity and susceptibility attributes used to score threatened and/or protected 
species caught as bycatch in the South African inshore hake trawl fishery.  For the most 
part information was obtained from FishBase (Froese and Pauly, 2017) and the IUCN Red 
List (IUCN, 2017).  Where this was not the case, references are included in the table. 

Species: Rhabdosargus globiceps 

Productivity 

Criterion   Score 

Age at maturity 1.5 - 3.2 years (Attwood et al., 2010) 1 

Maximum age 21 years  2 

Fecundity 590 000 - 36 00000 eggs  1 

Maximum length 47.2 - 65 cm  1 

Length at maturity 22 - 24 cm  1 

Reproductive strategy Broadcast spawner 1 

Trophic level 3 2 

Susceptibility 

Criterion   Score 

Spatial overlap 
10 - 30%. Species distributed from southern Angola to the Kei River 
mouth. Trawling along south coast from Cape Agulhas to Kei River mouth. 2 

Depth in relation to gear 
10 - 30%. Live in depths up to 130 m, but mainly between 0 and 100 m. 
Demersal fishing in depths between 80 and 110 m.  2 

Gear catchability 

Maturity obtained at ~30 cm. Trawls unselective with mesh size 110 mm. 
Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality Retained (Attwood et al., 2011) 3 

Species: Atractoscion aequidens 

Productivity 

Criterion   Score 

Age at maturity 5 - 6 years  2 

Maximum age 10 years 2 

Fecundity 26 207 - 484 324 eggs (Hegarty, 2016) 1 

Maximum length 130 cm  2 

Length at maturity 51 - 93 cm  2 

Reproductive strategy Broadcast spawner 1 

Trophic level 3.6 - 4  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
10 - 30%. Species distributed from Angola to Mozambique. Trawling along 
south coast from Cape Agulhas to Kei River mouth. 2 

Depth in relation to gear 
10 - 30%. Live in depths between 15 and 150 m, and is demersal. 
Demersal fishing in depths between 80 and 110 m.  2 

Gear catchability 

Maturity obtained at ~50 - 90 cm. Trawls unselective with mesh size 110 
mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality Retained (Attwood et al., 2011) 3 

Species: Mustelus spp.: M. mustelus 
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Productivity 

Criterion   Score 

Age at maturity 9 - 11 years 2 

Maximum age 24 years  2 

Fecundity 4 - 17 pups  3 

Maximum length 170 cm  2 

Length at maturity 70 - 124 cm  2 

Reproductive strategy Viviparous 3 

Trophic level 3.8 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species distributed throughout eastern Atlantic. Trawling along 
south coast from Cape Agulhas to Kei River mouth. 1 

Depth in relation to gear 
10 - 30%. Live in depths up to 350 m, and is a demersal bottom feeder. 
Demersal fishing in depths between 80 and 110 m.  2 

Gear catchability 

Young born at ~40 cm and maturity obtained at ~70 - 120 cm. Trawls 
unselective with mesh size 110 mm. Individuals < size at maturity caught, 
and those at ~half the size at maturity are retained. 3 

Post capture mortality Some released, but majority retained (Attwood et al., 2011) 3 

Species: Galeorhinus galeus 

Productivity 

Criterion   Score 

Age at maturity 8 - 15 years 2 

Maximum age 55 years  3 

Fecundity 6 - 52 young 3 

Maximum length 148 - 200 cm 2 

Length at maturity 120 - 185 cm 2 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.2 - 4.5  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species distributed world-wide in temperate waters. Trawling 
along south coast from Cape Agulhas to Kei River mouth. 1 

Depth in relation to gear 
< 10%. Live in depths up to 500 m, and is demersal. Demersal fishing in 
depths between 80 and 110 m.  1 

Gear catchability 

Young born at ~36 cm and maturity obtained at ~120 - 185 cm. Trawls 
unselective with mesh size 110 mm. Individuals < size at maturity caught, 
and those at ~half the size at maturity are retained. 3 

Post capture mortality Retained (Attwood et al., 2011) 3 

Species: Poraderma africanum 

Productivity 

Criterion   Score 

Age at maturity 10 - 13 years 2 

Maximum age > 26 years (Dainty, 2002) 3 

Fecundity 15 - 20 young each year 3 

Maximum length 101 cm 2 

Length at maturity 65 - 72 cm 2 

Reproductive strategy Oviparous, demersal egg layer 2 
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Trophic level 3.6  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
> 30%. Species endemic, from Saldanha to East London. Trawling along 
south coast from Cape Agulhas to Kei River mouth. 3 

Depth in relation to gear 
10 - 30%. Live in depths up to 100 m, and is demersal. Demersal fishing in 
depths between 80 and 110 m.  2 

Gear catchability 

Size at hatching ~15 cm and maturity obtained at ~70 cm. Trawls 
unselective with mesh size 110 mm. Individuals < size at maturity caught, 
and those at ~half the size at maturity are retained. 3 

Post capture mortality Discarded (Attwood et al. 2011) 2 

Species: Family Dasyatidae: Himantura uarnak  

Productivity 

Criterion   Score 

Age at maturity H. astra reaches maturity at ~9 years 2 

Maximum age Maximum age for H. astra ~30 years 3 

Fecundity 3 - 5 young 3 

Maximum length 200 cm 2 

Length at maturity 82 - 84 cm 2 

Reproductive strategy Ovoviviparous 3 

Trophic level 3.6 3 

Susceptibility 

Criterion   Score 

Spatial overlap 

< 10%. Species distributed throughout the Indo-Pacific, as well as in the 
western Indian Ocean. Trawling along south coast from Cape Agulhas to 
Kei River mouth. 1 

Depth in relation to gear 
< 10%. Live in depths down to 50 m. Demersal fishing in depths between 
80 and 110 m.  1 

Gear catchability 

~ 25 cm at birth and maturity obtained at ~80 cm. Trawls unselective with 
mesh size 110 mm. Individuals < size at maturity caught, and those at 
~half the size at maturity are retained. 3 

Post capture mortality Discarded (Attwood et al., 2011) 2 

Species: Sphyrna zygaena 

Productivity 

Criterion   Score 

Age at maturity Other species in genus Sphyrna 10 - 15 years 2 

Maximum age 20 years (Kotas et al., 2011) 2 

Fecundity 30 - 40 young 3 

Maximum length 500 cm 3 

Length at maturity 250 - 300 cm 3 

Reproductive strategy Viviparous 3 

Trophic level 4.2 - 5.4  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Widespread in temperate and tropical waters. Trawling along 
south coast from Cape Agulhas to Kei River mouth. 1 

Depth in relation to gear 
< 10%. Live in depths down to 200 m. Pelagic. Demersal fishing in depths 
between 80 and 110 m.  1 
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Gear catchability 

~ 50 cm at birth and maturity obtained at ~250 - 300 cm. Trawls 
unselective with mesh size 110 mm. Individuals < size at maturity caught, 
and those at ~half the size at maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al., 2015).  
This species may be discarded with an unknown fate. 2 

Species: Galeocerdo cuvier 

Productivity 

Criterion   Score 

Age at maturity 4 - 11 years  2 

Maximum age 50 years  3 

Fecundity 10 - 82 young in a litter 3 

Maximum length > 550 cm 3 

Length at maturity 210 - 350 cm 3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Widespread in temperate and tropical waters. Trawling along 
south coast from Cape Agulhas to Kei River mouth. 1 

Depth in relation to gear 
10 - 30%. Live in depths down to 350 m. Bottom associated and 
sometimes pelagic. Demersal fishing in depths between 80 and 110 m.  2 

Gear catchability 

~ 50 - 100 cm at birth and maturity obtained at ~210 - 350 cm. Trawls 
unselective with mesh size 110 mm. Individuals < size at maturity caught, 
and those at ~half the size at maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al., 2015).  
This species may be discarded with an unknown fate. 2 

Species: Pliotrema warreni 

Productivity 

Criterion   Score 

Age at maturity Unknown (only species in genus) 3 

Maximum age Unknown (only species in genus) 3 

Fecundity 5 - 7 young 3 

Maximum length 170 cm 2 

Length at maturity 110 cm  2 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.2  3 

Susceptibility 

Criterion   Score 

Spatial overlap 

10 - 30%. Cape Town to southern Mozambique and southeast 
Madagascar. Trawling along south coast from Cape Agulhas to Kei River 
mouth. 2 

Depth in relation to gear 
10 - 30%. Live in depths from 37 to 500 m. Benthic species. Demersal 
fishing in depths between 80 and 110 m.  2 

Gear catchability 

~ 35 cm at birth and maturity obtained at ~110 cm. Trawls unselective 
with mesh size 110 mm. Individuals < size at maturity caught, and those 
at ~half the size at maturity are retained. 3 

Post capture mortality Foor (2016) suggests that this species may be discarded as bycatch. 2 

Species: Pomatomus saltatrix  

Productivity 

Criterion   Score 
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Age at maturity ~ 2 years 1 

Maximum age 14 years  2 

Fecundity 400 000 - 2 000 000 eggs 1 

Maximum length 130 cm  2 

Length at maturity 30 - 48 cm 2 

Reproductive strategy Broadcast spawner 1 

Trophic level 4.5  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Circumglobal distribution. Trawling along south coast from Cape 
Agulhas to Kei River mouth. 1 

Depth in relation to gear 
< 10%. Live in depths up to 200 m. Pelagic. Demersal fishing in depths 
between 80 and 110 m.  1 

Gear catchability 

Maturity obtained at ~30 cm. Trawls unselective with mesh size 110 mm. 
Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality Discarded, but unknown fate 2 

Species: Petrus rupestris  

Productivity 

Criterion   Score 

Age at maturity ~ 7 years (Smale and Punt, 1991) 2 

Maximum age ~ 33 years (Smale and Punt, 1991) 3 

Fecundity Species thought to be highly fecund, but number of eggs not documented 2 

Maximum length 160 cm  2 

Length at maturity 57.5 - 70 cm 2 

Reproductive strategy Broadcast spawner 1 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
> 30%. Species endemic, from False Bay to St Lucia. Trawling along south 
coast from Cape Agulhas to Kei River mouth. 3 

Depth in relation to gear 
10 - 30%. Live in depths from 20 to 160 m. Pelagic. Demersal fishing in 
depths between 80 and 110 m.  2 

Gear catchability 

Maturity obtained at ~60 cm. Trawls unselective with mesh size 110 mm. 
Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality Discarded, but unknown fate. Prohibited species. 2 

Species: Poroderma pantherinum 

Productivity 

Criterion   Score 

Age at maturity P. africanum 10 - 13 years 2 

Maximum age 19 years 2 

Fecundity 2 egg cases produced 3 

Maximum length 84 cm 2 

Length at maturity 50 - 74 cm 2 

Reproductive strategy Oviparous, demersal egg layer 2 

Trophic level 4.1 3 

Susceptibility 
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Criterion   Score 

Spatial overlap 
> 30%. Species endemic, from Saldanha to KZN. Trawling along south 
coast from Cape Agulhas to Kei River mouth. 3 

Depth in relation to gear 
10 - 30%. Live in depths up to 250 m. Bottom dwelling. Demersal fishing 
in depths between 80 and 110 m.  2 

Gear catchability 

Maturity obtained at ~50 cm. Trawls unselective with mesh size 110 mm. 
Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al., 2015).  
This species may be discarded with an unknown fate. 2 
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7.3 HAKE LONGLINE FISHERY 

Table 7.3: The productivity and susceptibility attributes used to score threatened and/or protected 
species caught as bycatch in the South African hake longline fishery.  For the most part 
information was obtained from FishBase (Froese and Pauly, 2017) and the IUCN Red List 
(IUCN, 2017).  Where this was not the case, references are included in the table. 

Species: Alopias spp: A. pelagicus 

Productivity 

Criterion   Score 

Age at maturity 7 - 9.2 years 2 

Maximum age 29 years 3 

Fecundity 2 young  3 

Maximum length 428 cm  3 

Length at maturity 260 - 292 cm  3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species distributed throughout the Indo-Pacific.  Fishery operates 
on west and south coasts of South Africa.  1 

Depth in relation to gear 
< 10%. Live in depths up to 300 m. Pelagic. Demersal fishing in depths 
between 100 and 600 m.  1 

Gear catchability 
Assume that immature individuals caught and retained, but not 
frequently 2 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al., 2015).  
This species may be discarded with an unknown fate. 2 

Species: Alopias spp: A. superciliosus  

Productivity 

Criterion   Score 

Age at maturity 9 - 13 years  2 

Maximum age 20 years  2 

Fecundity 2 - 4 young  3 

Maximum length 488 cm  3 

Length at maturity 154 - 341 cm 3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west 
and south coasts of South Africa.  1 

Depth in relation to gear 
10 - 30%. Live in depths up to 730 m. Pelagic. Demersal fishing in depths 
between 100 and 600 m.  2 

Gear catchability 
May mature later than other Alopias species, and so assume that 
immature individuals caught and retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al., 2015).  
This species may be discarded with an unknown fate. 2 

Species: Alopias spp: A. vulpinus  

Productivity 
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Criterion   Score 

Age at maturity 3 - 9 years  2 

Maximum age 25 years 3 

Fecundity 2 - 4 young 3 

Maximum length 573 cm 3 

Length at maturity 226 - 400 cm  3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west 
and south coasts of South Africa.  1 

Depth in relation to gear 
10 - 30%. Live in depths up to 650 m. Pelagic. Demersal fishing in depths 
between 100 and 600 m.  2 

Gear catchability 
Assume that immature individuals caught and retained, but not 
frequently 2 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al., 2015).  
This species may be discarded with an unknown fate. 2 

Species: Pomatomus saltatrix  

Productivity 

Criterion   Score 

Age at maturity ~ 2 years 1 

Maximum age 14 years  2 

Fecundity 400 000 - 2 000 000 eggs  1 

Maximum length 130 cm 2 

Length at maturity 30 - 48 cm 2 

Reproductive strategy Broadcast spawner 1 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Circumglobal distribution. Fishery operates on west and south 
coasts of South Africa.  1 

Depth in relation to gear 
< 10%. Live in depths up to 200 m. Pelagic. Demersal fishing in depths 
between 100 and 600 m.  1 

Gear catchability 
Juveniles eat more crustaceans than fish and so presumably wouldn't be 
attracted to bait (Mann, 2013) 2 

Post capture mortality Retained (Greenstone et al., 2016) 3 
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7.4 HORSE MACKEREL MIDWATER TRAWL FISHERY 

Table 7.4: The productivity and susceptibility attributes used to score threatened and/or protected 
species caught as bycatch in the South African horse mackerel midwater trawl fishery.  For 
the most part information was obtained from FishBase (Froese and Pauly, 2017), 
SeaLifeBase (Palomares and Pauly, 2018) and the IUCN Red List (IUCN, 2017).  Where this 
was not the case, references are included in the table. 

Species: Arctocephalus pusillus pusillus 

Productivity 

Criterion   Score 

Age at maturity 3 - 12 years 2 

Maximum age 18 years (Warneke and Shaugnessy 1985)  2 

Fecundity 1 pup 3 

Maximum length 120 - 230 cm 2 

Length at maturity 113 cm (Stewardson et al. 2009) 2 

Reproductive strategy Live bearer 3 

Trophic level Top order predator 3 

Susceptibility 

Criterion   Score 

Spatial overlap 

> 30%. Species distributed along the south western and southern coasts of 
Africa.  Fishery operates on south coast of South Africa, between Cape 
Agulhas and Port Elizabeth.  3 

Depth in relation to gear 

> 30%. Species occurs mainly on the continental shelf. Pelagic, but can 
dive to depths of 200m (Warneke and Shaugnessy 1985). Fishing occurs in 
the midwater column, in depths between 50 and 300 m.  3 

Gear catchability 

Maturity obtained at ~113 cm. Trawls unselective with mesh size of 75 
mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality Assume that this species is mostly discarded 2 

Species: Mola mola 

Productivity 

Criterion   Score 

Age at maturity 5 - 7  2 

Maximum age 20 - 23 years 2 

Fecundity 300 million eggs  1 

Maximum length 333 cm  3 

Length at maturity 140 cm (Heemstra and Heemstra 2004) 2 

Reproductive strategy Broadcast spawner 1 

Trophic level 3.7  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on south 
coast of South Africa, between Cape Agulhas and Port Elizabeth.  1 

Depth in relation to gear 

10 - 30%. Species occurs in depths between 30 and 480 m. Pelagic, and 
often occurs close to the surface. Fishing occurs in the midwater column, 
in depths between 50 and 300 m.  2 
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Gear catchability 

Maturity obtained at ~140 cm. Trawls unselective with mesh size of 75 
mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality Assume that this species is mostly discarded 2 

Species: Isurus oxyrinchus 

Productivity 

Criterion   Score 

Age at maturity Males 7 - 9 years; females 19 - 21 years  3 

Maximum age 32 years 3 

Fecundity 4 - 16 young 3 

Maximum length 445 cm  3 

Length at maturity 275 - 285 cm  3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5  3 

Susceptibility 

Criterion   Score 

Spatial overlap 

< 10%. Species occurs throughout temperate and tropical seas.  Fishery 
operates on south coast of South Africa, between Cape Agulhas and Port 
Elizabeth.  1 

Depth in relation to gear 

10 - 30%. Species depth range is between 0 and 750 m, however, it is 
mostly found between 100 and 150 m.  Pelagic. Fishing occurs in the 
midwater column, in depths between 50 and 300 m.  2 

Gear catchability 

Maturity obtained at ~280 cm. Trawls unselective with mesh size of 75 
mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al. 2015).  
This species may be discarded with an unknown fate. 2 

Species: Alopias vulpinus 

Productivity 

Criterion   Score 

Age at maturity 3 - 9 years  2 

Maximum age 25 years 3 

Fecundity 2 - 4 young  3 

Maximum length 573 cm 3 

Length at maturity 226 - 400 cm  3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on south 
coast of South Africa, between Cape Agulhas and Port Elizabeth.  1 

Depth in relation to gear 
10 - 30%. Species depth range is between 0 and 650 m.  Pelagic. Fishing 
occurs in the midwater column, in depths between 50 and 300 m.  2 

Gear catchability 

Maturity obtained at ~226 - 400 cm. Trawls unselective with mesh size of 
75 mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al. 2015).  
This species may be discarded with an unknown fate. 2 

Species: Carcharhinus obscurus 

Productivity 
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Criterion   Score 

Age at maturity 19 - 21 years 3 

Maximum age 40 - 50 years 3 

Fecundity 3 - 14 young 3 

Maximum length 420 cm  3 

Length at maturity 220 - 300 cm  3 

Reproductive strategy Viviparous  3 

Trophic level 4.3  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on south 
coast of South Africa, between Cape Agulhas and Port Elizabeth.  1 

Depth in relation to gear 
10 - 30%. Species depth range is between 0 and 400 m.  Pelagic. Fishing 
occurs in the midwater column, in depths between 50 and 300 m.  2 

Gear catchability 

Maturity obtained at ~226 - 300 cm. Trawls unselective with mesh size of 
75 mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al. 2015).  
This species may be discarded with an unknown fate. 2 

Species: Atractoscion aequidens 

Productivity 

Criterion   Score 

Age at maturity 5 - 6 years  2 

Maximum age 10 years 2 

Fecundity 26 207 - 484 324 eggs (Hegarty 2016) 1 

Maximum length 130 cm  2 

Length at maturity 51 - 93 cm  2 

Reproductive strategy Broadcast spawner 1 

Trophic level 3.6 - 4  3 

Susceptibility 

Criterion   Score 

Spatial overlap 

10 - 30%. Species distributed from Angola to Mozambique.  Fishery 
operates on south coast of South Africa, between Cape Agulhas and Port 
Elizabeth.  2 

Depth in relation to gear 
10 - 30%.  Species depth range is between 100 and 200 m.  Pelagic. Fishing 
occurs in the midwater column, in depths between 50 and 300 m.  2 

Gear catchability 

Maturity obtained at ~51 - 93 cm. Trawls unselective with mesh size of 75 
mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality Assumed that species is retained 3 

Species: Sphyrna zygaena 

Productivity 

Criterion   Score 

Age at maturity Other species in genus Sphyrna 10 - 15 years 2 

Maximum age 20 years (Kotas et al. 2011) 2 

Fecundity 30 - 40 young 3 

Maximum length 500 cm  3 

Length at maturity 250 - 300 cm 3 

Reproductive strategy Viviparous  3 
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Trophic level 4.2 - 5.4  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on south 
coast of South Africa, between Cape Agulhas and Port Elizabeth.  1 

Depth in relation to gear 

< 10%. Species depth range is between 0 and 200 m, however, it is mostly 
found between 0 and 20 m.  Pelagic. Fishing occurs in the midwater 
column, in depths between 50 and 300 m.  1 

Gear catchability 

Maturity obtained at ~250 - 300 cm. Trawls unselective with mesh size of 
75 mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al. 2015).  
This species may be discarded with an unknown fate. 2 

Species: Manta birostris 

Productivity 

Criterion   Score 

Age at maturity 8 - 10 years 2 

Maximum age 20 - 40 years 3 

Fecundity 2 young 3 

Maximum length 910 cm  3 

Length at maturity 380 - 460 cm 3 

Reproductive strategy Ovoviviparous 3 

Trophic level 3.5  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on south 
coast of South Africa, between Cape Agulhas and Port Elizabeth.  1 

Depth in relation to gear 
< 10%. Species depth range is between 0 and 120 m.  Reef associated. 
Fishing occurs in the midwater column, in depths between 50 and 300 m.  1 

Gear catchability 

Maturity obtained at ~380 - 460 cm. Trawls unselective with mesh size of 
75 mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al. 2015).  
This species may be discarded with an unknown fate. 2 

Species: Tursiops truncatus 

Productivity 

Criterion   Score 

Age at maturity 5 - 13 years 2 

Maximum age 53 years (in captivity) 3 

Fecundity 1 calf 3 

Maximum length 380 cm 3 

Length at maturity 240 - 260 cm 3 

Reproductive strategy Live bearer 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on south 
coast of South Africa, between Cape Agulhas and Port Elizabeth.  1 

Depth in relation to gear 
< 10%. Species depth range is between 0 and 1000 m. Pelagic. Fishing 
occurs in the midwater column, in depths between 50 and 300 m.  1 
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Gear catchability 

Maturity obtained at ~240 - 260 cm. Trawls unselective with mesh size of 
75 mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality Assume that this species is mostly discarded 2 

Species: Alopias superciliosus 

Productivity 

Criterion   Score 

Age at maturity 9 - 13 years  2 

Maximum age 20 years  2 

Fecundity 2 - 4 young  3 

Maximum length 488 cm  3 

Length at maturity 154 - 341 cm  3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on south 
coast of South Africa, between Cape Agulhas and Port Elizabeth.  1 

Depth in relation to gear 
10 - 30%. Species depth range is between 0 and 500 m.  Pelagic. Fishing 
occurs in the midwater column, in depths between 50 and 300 m.  2 

Gear catchability 

Maturity obtained at ~154 - 341 cm. Trawls unselective with mesh size of 
75 mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality 
Majority of chondrichthyan catch discarded at sea (da Silva et al. 2015).  
This species may be discarded with an unknown fate. 2 

Species: Delphinus delphis 

Productivity 

Criterion   Score 

Age at maturity 12 - 15 years 2 

Maximum age 35 - 40 years 3 

Fecundity 1 calf 3 

Maximum length 230 - 260 cm 2 

Length at maturity 160 - 190 cm 2 

Reproductive strategy Live bearer 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on south 
coast of South Africa, between Cape Agulhas and Port Elizabeth.  1 

Depth in relation to gear 
< 10%. Species depth range is between 0 and 8000 m.  Pelagic. Fishing 
occurs in the midwater column, in depths between 50 and 300 m.  1 

Gear catchability 

Maturity obtained at ~160 - 190 cm. Trawls unselective with mesh size of 
75 mm. Individuals < size at maturity caught, and those at ~half the size at 
maturity are retained. 3 

Post capture mortality Assume that this species is mostly discarded. 2 
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7.5 TUNA AND SWORDFISH LONGLINE FISHERY 

Table 7.5: The productivity and susceptibility attributes used to score threatened and/or protected 
species caught as bycatch in the South African tuna and swordfish longline fishery.  For the 
most part information was obtained from FishBase (Froese and Pauly, 2017), SeaLifeBase 
(Palomares and Pauly, 2018) and the IUCN Red List (IUCN, 2017).  Where this was not the 
case, references are included in the table. 

Species: Isurus oxyrinchus 

Productivity 

Criterion   Score 

Age at maturity Males 7 - 9 years; females 19 - 21 years  3 

Maximum age 32 years 3 

Fecundity 4 - 16 young 3 

Maximum length 445 cm 3 

Length at maturity 275 - 285 cm 3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
10 - 30%. Species depth range is between 0 and 750 m, however usually 
found between 100 and 150 m.  Pelagic. Fishing occurs over large depth 
range, from 0 to 1500 m, but lines are usually set between 100 and 300 m. 

2 

Gear catchability 
Squid or fish bate generally used. Late maturity and so assume that 
immature individuals are caught. 

3 

Post capture mortality Retained 3 

Species: Thunnus maccoyii 

Productivity 

Criterion   Score 

Age at maturity 8 - 10 years 2 

Maximum age 20 years 2 

Fecundity 14 to 15 million eggs 1 

Maximum length 245 cm 2 

Length at maturity 120 - 130 cm 2 

Reproductive strategy Broadcast spawner 1 

Trophic level 3.9 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species occurs between 30 and 50°S. Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
> 30%. Species depth range is between 50 and 2700 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 

3 

Gear catchability 
Assume that gear appropriate to catch species and that some immatures 
are caught on frequent basis. 

3 
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Post capture mortality Retained 3 

Species: Isurus spp: I. paucus 

Productivity 

Criterion   Score 

Age at maturity Unknown; other species in genus can mature at 20 years 3 

Maximum age Unknown; other species in genus >30 years 3 

Fecundity 2 - 8 young 3 

Maximum length 427 cm 3 

Length at maturity 205 - 228 cm 3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
> 30%. Species depth range is between 0 and 1700 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 

3 

Gear catchability 
Squid or fish bate generally used. Late maturity and so assume that 
immature individuals are caught. 

3 

Post capture mortality Retained (Petersen et al., 2009) 3 

Species: Makaira nigricans 

Productivity 

Criterion   Score 

Age at maturity 2 years 1 

Maximum age 18 - 27 years 2 

Fecundity 2 to 13 million eggs 1 

Maximum length 500 cm 3 

Length at maturity 50 - 80 cm 2 

Reproductive strategy Broadcast spawner 1 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species occurs throughout the Atlantic.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
10 - 30%. Species depth range is between 0 and 200 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 

2 

Gear catchability 
Squid or fish bate generally used. Reach maturity at around 2 years and so 
assume that immature individuals are caught, but not frequently. 

2 

Post capture mortality Retained 3 

Species: Dermochelys coriacea 

Productivity 

Criterion   Score 

Age at maturity 7 - 13 years 2 

Maximum age 30 years (in captivity) 3 
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Fecundity 
61 - 126 eggs four to five times a season, however, nesting cycle is only 
every two to three years 3 

Maximum length 251 cm 2 

Length at maturity 123 cm 2 

Reproductive strategy Oviparous 2 

Trophic level Unknown, but feeds on invertebrates 3 

Susceptibility 

Criterion   Score 

Spatial overlap 

> 30%. Species distributed circimglobally, however it is assumed that 
species caught in this fishery form part of either the Southwest Indian 
Ocean subpopulation or the southeast Atlantic Ocean subpopulation.  The 
fishery operates on west, south and east coasts of South Africa, mainly on 
the continental shelf and the Agulhas Bank, and thus there is a high 
overlap with both of the aforementioned subpopulations.  3 

Depth in relation to gear 

10 - 30%. Species mainly occurs between 0 and 200 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 2 

Gear catchability 
Squid or fish bate generally used. Late maturity and so assume that 
immature individuals are caught. 3 

Post capture mortality Discarded, some alive and some dead. 2 

Species: Sphyrna spp: S. mokarran 

Productivity 

Criterion   Score 

Age at maturity ~8 years 2 

Maximum age 40 years 3 

Fecundity 13 - 42 young  3 

Maximum length 610 cm  3 

Length at maturity 250 - 300 cm 3 

Reproductive strategy Viviparous 3 

Trophic level 4.3 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
10 - 30%. Species depth range is between 0 and 300 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 

2 

Gear catchability 
Squid or fish bate generally used. Reach maturity at around 8 years, and 
longevity estimated to be ~40 years and so assume that immature 
individuals are caught, but not frequently. 

2 

Post capture mortality Retained (Petersen et al., 2009) 3 

Species: Alopias vulpinus 

Productivity 

Criterion   Score 

Age at maturity 3 - 9 years 2 

Maximum age 25 years 3 

Fecundity 2 - 4 young 3 

Maximum length 573 cm 3 

Length at maturity 226 - 400 cm 3 
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Reproductive strategy Ovoviviparous 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
> 30%. Species depth range is between 0 and 650 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 

3 

Gear catchability 
Squid or fish bait used. Assume that immature individuals caught and 
retained, but not frequently. 

2 

Post capture mortality Equally retained and discarded 3 

Species: Thunnus thynnus 

Productivity 

Criterion   Score 

Age at maturity 8 - 10 years 2 

Maximum age 40 years 3 

Fecundity 13 million eggs 1 

Maximum length 458 cm 3 

Length at maturity 97 - 110 cm 2 

Reproductive strategy Broadcast spawner 1 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species occurs throughout the Atlantic.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
> 30%. Species depth range is between 0 and 980 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 

3 

Gear catchability 
Squid or fish bate generally used. Reach maturity at around 8 years, and 
longevity estimated to be ~40 years and so assume that immature 
individuals are caught, but not frequently. 

2 

Post capture mortality Retained 3 

Species: Alopias pelagicus 

Productivity 

Criterion   Score 

Age at maturity 7 - 9.2 years 2 

Maximum age 29 years 3 

Fecundity 2 young 3 

Maximum length 428 cm 3 

Length at maturity 260 - 292 cm 3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species occurs throughout the Indo-Pacific.  Fishery operates on 
west, south and east coasts of South Africa, mainly on the continental 
shelf and the Agulhas Bank.  

1 
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Depth in relation to gear 
10 - 30%. Species depth range is between 0 and 300 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 

2 

Gear catchability 
Squid or fish bait used. Assume that immature individuals caught and 
retained, but not frequently. 

2 

Post capture mortality Discarded 2 

Species: Manta birostris 

Productivity 

Criterion   Score 

Age at maturity 8 - 10 years 2 

Maximum age 20 - 40 years 3 

Fecundity 2 young 3 

Maximum length 910 cm  3 

Length at maturity 380 - 460 cm 3 

Reproductive strategy Ovoviviparous 3 

Trophic level 3.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
< 10%. Species depth range is between 0 and 120 m.  Reef associated. 
Fishing occurs over large depth range, from 0 to 1500 m, but lines are 
usually set between 100 and 300 m. 

1 

Gear catchability 
Squid or fish bate generally used. Reach maturity at around 8 years, and 
longevity estimated to be ~40 years and so assume that immature 
individuals are caught, but not frequently. 

2 

Post capture mortality Released or discarded 2 

Species: Sphyrna lewini 

Productivity 

Criterion   Score 

Age at maturity Disagreement in literature. 3 - 15 years. 2 

Maximum age 35 years 3 

Fecundity 15 - 31 young 3 

Maximum length 430 cm 3 

Length at maturity 200 - 273 cm 3 

Reproductive strategy Viviparous 3 

Trophic level 4.1 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
> 30%. Species depth range is between 0 and 1000 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 

3 

Gear catchability 
Squid or fish bate generally used. Reach maturity at around 3 - 15 years, 
and longevity estimated to be ~35 years and so assume that immature 
individuals are caught, but not frequently. 

2 

Post capture mortality Retained (Petersen et al., 2009) 3 
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Species: Mola mola 

Productivity 

Criterion   Score 

Age at maturity 5 - 7 years 2 

Maximum age 20 - 23 years 2 

Fecundity 300 millions eggs  1 

Maximum length 333 cm  3 

Length at maturity 140 cm (Heemstra and Heemstra, 2004) 2 

Reproductive strategy Broadcast spawner 1 

Trophic level 3.7 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
< 10%. Species depth range is between 30 and 480 m, but mainly occur 
between 30 and 70 m. Pelagic. Fishing occurs over large depth range, from 
0 to 1500 m, but lines are usually set between 100 and 300 m. 

1 

Gear catchability 
Squid or fish bate generally used. Reach maturity at around 5 - 7 years, 
and longevity estimated to be ~20 years and so assume that immature 
individuals are caught, but not frequently. 

2 

Post capture mortality Mostly discarded 2 

Species: Alopias superciliosus 

Productivity 

Criterion   Score 

Age at maturity 9 - 13 years  2 

Maximum age 20 years 2 

Fecundity 2 - 4 young  3 

Maximum length 488 cm 3 

Length at maturity 154 - 341 cm 3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
10 - 30%. Species depth range is between 0 and 730 m, however usually 
found between 0 and 100 m.  Pelagic. Fishing occurs over large depth 
range, from 0 to 1500 m, but lines are usually set between 100 and 300 m. 

2 

Gear catchability 
May mature later than other Alopias species, and so assume that 
immature individuals caught and retained. 

3 

Post capture mortality Discarded (Petersen et al., 2009) 2 

Species: Galeocerdo cuvier 

Productivity 

Criterion   Score 

Age at maturity 4 - 11 years 2 

Maximum age 50 years  3 

Fecundity 10 - 82 young in a litter 3 
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Maximum length > 550 cm  3 

Length at maturity 210 - 350 cm 3 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 

10 - 30%. Species depth range is between 0 and 800 m, however usually 
found between 0 and 140 m.  Benthopelagic. Fishing occurs over large 
depth range, from 0 to 1500 m, but lines are usually set between 100 and 
300 m. 

2 

Gear catchability 
Squid or fish bate generally used. Reach maturity at around 4 - 11 years, 
and longevity estimated to be ~50 years and so assume that immature 
individuals are caught, but not frequently. 

2 

Post capture mortality Released 1 

Species: Caretta caretta 

Productivity 

Criterion   Score 

Age at maturity 12 - 35 years 3 

Maximum age 30 - 62 years 3 

Fecundity 
Average of 110 eggs per seaon, but reproductive cycle is two to three 
years 3 

Maximum length 125 cm 2 

Length at maturity 74 - 92 cm 2 

Reproductive strategy Oviparous 2 

Trophic level 3.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 

10 - 30%. Species has a circumglobal distribution, however it is assumed 
that species caught in this fishery form part of the Southwest Indian 
Ocean subpopulation.  The fishery operates on west, south and east 
coasts of South Africa, mainly on the continental shelf and the Agulhas 
Bank, and thus partial overlap with the aforementioned subpopulation 
will occur.  2 

Depth in relation to gear 

< 10%. Species depth range is between 0 and 200 m, however usually 
found between 0 and 40 m.  Fishing occurs over large depth range, from 0 
to 1500 m, but lines are usually set between 100 and 300 m. 1 

Gear catchability 
Squid or fish bate generally used. Late maturity and so assume that 
immature individuals are caught. 3 

Post capture mortality Released 1 

Species: Testudinata: Lepidochelys olivacea  

Productivity 

Criterion   Score 

Age at maturity 15 years 2 

Maximum age Unknown 3 

Fecundity 109 eggs 2 to 8 times a season. Reproductive cycle is annual. 2 

Maximum length 80 cm 1 

Length at maturity 49 - 60 cm 2 

Reproductive strategy Oviparous 2 
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Trophic level Unknown, but feeds on invertebrates 3 

Susceptibility 

Criterion   Score 

Spatial overlap 

< 10%. Species distributed throughout Indo-Pacific and Atlantic Oceans.  
Fishery operates on west, south and east coasts of South Africa, mainly on 
the continental shelf and the Agulhas Bank.  1 

Depth in relation to gear 

< 10%. Species depth range is between 0 and 200 m, and are usually 
found within 15 km from shore. Fishing occurs over large depth range, 
from 0 to 1500 m, but lines are usually set between 100 and 300 m. 1 

Gear catchability 

Squid or fish bate generally used. Reach maturity at around 15 years, but 
longevity unknown. Therefore assume that immature individuals are 
caught, but not frequently. 2 

Post capture mortality Released 1 

Species: Testudinata: Eretmochelys imbricata 

Productivity 

Criterion   Score 

Age at maturity 3 years 1 

Maximum age 30 - 50 years 3 

Fecundity 
140 eggs per cutch with an average of 2.3 cluthes per season. 
Reproductive cycle is two to three years. 2 

Maximum length 114 cm 2 

Length at maturity 53 - 91 cm 2 

Reproductive strategy Oviparous 2 

Trophic level 3.1 2 

Susceptibility 

Criterion   Score 

Spatial overlap 

< 10%. Species distributed throughout Indo-Pacific and Atlantic.  Fishery 
operates on west, south and east coasts of South Africa, mainly on the 
continental shelf and the Agulhas Bank.  1 

Depth in relation to gear 

< 10 %. Species depth range is between 0 and 300 m, but are usually 
found associated with reefs. Fishing occurs over large depth range, from 0 
to 1500 m, but lines are usually set between 100 and 300 m. 1 

Gear catchability 

Squid or fish bate generally used. Reach maturity at around 3 years, and 
longevity estimated to be ~50 years and so assume that immature 
individuals are caught, but not frequently. 2 

Post capture mortality Released 1 

Species: Testudinata: Chelonia mydas 

Productivity 

Criterion   Score 

Age at maturity 27 - 50 years 3 

Maximum age 75 years 3 

Fecundity 
75 - 200 eggs three times a breeding season, with a two year breeding 
cycle. 2 

Maximum length 120 cm 2 

Length at maturity 68 cm 2 

Reproductive strategy Oviparous 2 

Trophic level 2 - 2.7 1 

Susceptibility 

Criterion   Score 
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Spatial overlap 

< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  1 

Depth in relation to gear 

< 10%. Species depth range is between 0 and 200 m. Fishing occurs over 
large depth range, from 0 to 1500 m, but lines are usually set between 
100 and 300 m. 1 

Gear catchability 

Squid or fish bate generally used. Reach maturity very late between 27 
and 50 years, and longevity estimated to be ~70 years and so assume that 
immature individuals are caught. 3 

Post capture mortality Released 1 

Species: Carcharhinus longimanus 

Productivity 

Criterion   Score 

Age at maturity 4 - 5 years 1 

Maximum age 22 years 2 

Fecundity 1 to 15 young 3 

Maximum length 400 cm 3 

Length at maturity 180 - 200 cm 2 

Reproductive strategy Viviparous 3 

Trophic level 4.2 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
< 10%. Species depth range is between 0 and 230 m, however usually 
found between 0 and 150 m. Pelagic. Fishing occurs over large depth 
range, from 0 to 1500 m, but lines are usually set between 100 and 300 m. 

1 

Gear catchability 
Squid or fish bate generally used. Reach maturity at around 4 - 5 years, 
and longevity estimated to be ~22 years and so assume that immature 
individuals are caught, but not frequently. 

2 

Post capture mortality Retained 3 

Species: Manta spp: M. alfredi 

Productivity 

Criterion   Score 

Age at maturity 8 - 10 years 2 

Maximum age 31 - 40 years 3 

Fecundity 1 pup 3 

Maximum length 500 cm 3 

Length at maturity 370 - 390 cm 3 

Reproductive strategy Viviparous 3 

Trophic level 3.6 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species occurs throughout Indo west Pacific.  Fishery operates on 
west, south and east coasts of South Africa, mainly on the continental 
shelf and the Agulhas Bank.  

1 

Depth in relation to gear 
< 10%. Species depth range is between 0 and 120 m. Benthopelagic. 
Fishing occurs over large depth range, from 0 to 1500 m, but lines are 
usually set between 100 and 300 m. 

1 
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Gear catchability 
Squid or fish bate generally used. Reach maturity at around 8 - 10 years, 
and longevity estimated to be ~30 - 40 years and so assume that 
immature individuals are caught, but not frequently. 

2 

Post capture mortality Released alive 1 

Species: Lamna nasus 

Productivity 

Criterion   Score 

Age at maturity 8 - 18 years 3 

Maximum age 30 years 3 

Fecundity 1 - 5 young 3 

Maximum length 350 cm 3 

Length at maturity 170 - 180 cm 2 

Reproductive strategy Ovoviviparous 3 

Trophic level 4.6 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
> 30%. Species depth range is between 0 and 700 m.  Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 

3 

Gear catchability 
May mature as late as 18 years, and longevity estimated to be 30 years. 
Late maturity and so assume that immature individuals are caught. 

3 

Post capture mortality Discarded 2 

Species: Tursiops truncatus 

Productivity 

Criterion   Score 

Age at maturity 5 - 13 years 2 

Maximum age 53 years (in captivity) 3 

Fecundity 1 calf 3 

Maximum length 380 cm 3 

Length at maturity 240 - 260 cm 3 

Reproductive strategy Live bearer 3 

Trophic level 4.5 3 

Susceptibility 

Criterion   Score 

Spatial overlap 

< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  1 

Depth in relation to gear 

10 - 30%. Species depth range is between 0 and 1000 m. Pelagic. Fishing 
occurs over large depth range, from 0 to 1500 m, but lines are usually set 
between 100 and 300 m. 2 

Gear catchability 

Squid or fish bate generally used. Reach maturity at around 5 - 13 years, 
and longevity estimated to be ~53 years and so assume that immature 
individuals are caught, but not frequently. 2 

Post capture mortality Released 1 

Species: Sphyrna zygaena 

Productivity 
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Criterion   Score 

Age at maturity Other species in genus Sphyrna 10 - 15 years 2 

Maximum age 20 years (Kotas et al., 2011) 2 

Fecundity 30 - 40 young 3 

Maximum length 500 cm 3 

Length at maturity 250 - 300 cm 3 

Reproductive strategy Viviparous 3 

Trophic level 4.2 - 5.4  3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species has a circumglobal distribution.  Fishery operates on west, 
south and east coasts of South Africa, mainly on the continental shelf and 
the Agulhas Bank.  

1 

Depth in relation to gear 
< 10%. Species depth range is between 0 and 200 m, but usually 0 - 20 m. 
Pelagic. Fishing occurs over large depth range, from 0 to 1500 m, but lines 
are usually set between 100 and 300 m. 

1 

Gear catchability 
May mature as late as 15 years, and longevity estimated to be 20 years. 
Late maturity and so assume that immature individuals are caught. 

3 

Post capture mortality Retained 3 

Species: Carcharhinus obscurus 

Productivity 

Criterion   Score 

Age at maturity 19 - 21 years 3 

Maximum age 40 - 50 years 3 

Fecundity 3 - 14 young 3 

Maximum length 420 cm  3 

Length at maturity 220 - 300 cm  3 

Reproductive strategy Viviparous  3 

Trophic level 4.3 3 

Susceptibility 

Criterion   Score 

Spatial overlap 
< 10%. Species widely distributed.  Fishery operates on west, south and 
east coasts of South Africa, mainly on the continental shelf and the 
Agulhas Bank.  

1 

Depth in relation to gear 
10 - 30%. Species depth range is between 0 and 400 m, however usually 
found between 200 and 400 m.  Pelagic. Fishing occurs over large depth 
range, from 0 to 1500 m, but lines are usually set between 100 and 300 m. 

2 

Gear catchability 
Squid or fish bate generally used. Reach maturity at around 19 - 20 years, 
and longevity estimated to be ~40 - 50 years and so assume that 
immature individuals are caught, but not frequently. 

2 

Post capture mortality Discarded 2 

 


