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An Environmental Impact Assessment (EIA) for the development of two marine aquaculture 

development zones (ADZs) specific for fin fish cage farming in the sea off the Eastern Cape Province is 

being undertaken on behalf of the the Directorate Sustainable Aquaculture Management: Aquaculture 

Animal Health and Environmental Interactions within the Department of Agriculture, Forestry and 

Fisheries- DAFF.  This marine baseline report constitutes a section of the Draft Scoping Report (DSR) for 

this EIA.  The DAFF mariculture policy aims to promote growth in the industry, as it envisions benefits of 

skills-based job creation in poor coastal communities and increased seafood production to compensate 

for dwindling catches of wild stocks. This report reviews the site selection methodology used in a 

Strategic Environmental Assessment (SEA) that identified the four potential ADZs in the Eastern Cape 

Province, and briefly identifies the generic potential environmental impacts of sea cage fish farming.  

The current state of knowledge of the physical oceanography, marine ecology and fisheries of the region 

is reviewed and the proposed baseline marine surveys to be undertaken over the next 12 months are 

presented. 

The proposed ADZs in the Eastern Cape Province were identified during a SEA of the entire South African 

coastline using systematic-based spatial analyses that considered defined criteria work shopped a-priori 

with industry stakeholders. The analysis yielded four potential sites in the Eastern Cape for caged fin fish 

aquaculture. Many of the potential impacts of fin fish caged aquaculture such as pollution, habitat 

alteration and user conflict can be mitigated by correct site selection as employed in the spatial 

analyses. Other potential impacts can be mitigated by astute animal husbandry and adaptive 

management strategies. 

The potential ADZs situated in Algoa Bay and St Francis Bay, occur in an area where two large current 

systems of different temperatures undergo mixing.  In addition, periodic upwelling may occur near the 

rocky headlands of the bays during easterly winds that can cause sharp drops in temperature.  

Temperature and current dynamics are therefore complex and vary over small spatial scales within each 

of the bays.  In situ monitoring of the physical oceanography of Algoa Bay is therefore to be carried out 

over the next 12 months at the two most favourable ADZs using acoustic-Doppler current profilers 

(ADCPs), thermister strings and single beam echo-sounding for accurate bottom type characterisation 

and depth profiling. 

The area is also known to support a high biodiversity of marine life, particularly reef-associated 

invertebrates and fish as well as several breeding colonies of endangered or vulnerable seabirds.  

Valuable fisheries particularly for squid (chokka) are also prominent.  Baseline ecological monitoring of 

the sandy macrofauna is therefore to be carried out within the footprint of the proposed ADZs before 

any development so that potential impacts can be detected and proactively managed and mitigated. 
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1 Introduction  

The stated purpose of establishing Aquaculture Development Zones (ADZs), as presented by the 

Directorate Sustainable Aquaculture Management: Aquaculture Animal Health and Environmental 

Interactions, in the Department of Agriculture, Forestry and Fisheries (DAFF), is to encourage investor 

and consumer confidence in the marine aquaculture industry in South Africa, and also to create 

incentives for industry development, provide marine aquaculture services, manage risk associated with 

aquaculture, and provide skills development and employment for coastal communities.  A Strategic 

Environmental Assessment (SEA) conducted by Anchor Environmental Consultants (2011) has identified 

four potential sites in the Eastern Cape.  The DAFF has identified the Eastern Cape as a priority region for 

establishing ADZs in South Africa.  Three of the identified sites are in Algoa Bay, and a fourth site is off 

WŜŦŦŜǊȅΩǎ Bay (accessible from Port St Francis).  Based on the relative expected cost to other industry, 

two of the Algoa Bay sites have been selected for further detailed investigation and Environmental 

Impact Assessment (EIA), whilst the third Algoa Bay site and the St Francis Bay site are to be considered 

as alternatives in the EIA process. 

The two sites in Algoa Bay that are the focus of the EIA are referred to as Algoa 2 and Algoa 3 (previously 

called Port Elizabeth2 (Coega2) and Port Elizabeth3 (Coega3) in the SEA report) and can be accessed 

from either Port Elizabeth or Coega harbours.  These potential ADZs were identified using a number of 

criteria workshopped with stakeholders from government and industry using a spatial GIS-based analysis 

and a post-hoc ranking system. 

In situ baseline assessments of both biology and oceanography are to commence in February 2012 and 

will run for a period of 12 months.  Ecological analyses will include assessing the sandy macrofaunal 

communities while oceanography will focus on quantifying depth and bottom type, wave and current 

dynamics as well as temperature measurements.  The in situ oceanographic data will be used to verify if 

the proposed ADZs delineated in the desktop-based SEA are suitable for fin fish cage culture.  Biological 

data will be utilised for monitoring purposes should the development (i.e. ADZs) be authorised. 

This report provides a summary of what has been undertaken thus far in terms of the delineation of 

ADZs, progress to date and planned baseline assessments on the biology and physical oceanography.  In 

addition it provides a review of existing knowledge on the marine ecology and physical oceanography of 

the study area. 
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2 Potential marine environmental impacts and mitigation 

of fin fish cage farming  

The potential environmental impacts of sea based finfish cage culture are briefly discussed and 

mitigation measures that can be partly addressed at the SEA level are identified.  Potential impacts 

include: 

¶ The incubation and transmission of fish disease and parasites from captive to wild populations.  

Mitigation relies on sound animal health management and biosecurity. 

¶ Pollution of coastal waters due to the discharge of organic wastes.  Mitigation includes the use 

of species and system specific feeds in order to maximize food conversion ratios, rotation of 

cages within a site to allow recovery of benthos, and sensible site selection (sufficient depth, 

current speeds and suitable sediment type). 

¶ Escape of genetically distinct fish that compete and interbreed with wild stocks that are often 

already depleted. Mitigation measures include suitable design and maintenance of cages to 

minimize escapes and use of sufficient brood stock with similar genetic structure to local wild 

populations. 

¶ Chemical pollution of marine food chains (& potential risk to human health) due to the use of 

therapeutic chemicals in the treatment of cultured stock and antifouling treatment of 

infrastructure.  Recommended mitigation includes the responsible storage and use of the 

minimum required quantities of (preferably biodegradable) chemicals. 

¶ Fish cages pose a physical hazard to cetaceans and other marine species that may become 

entangled in ropes and nets. Mitigation measures include site selection that excludes important 

migration, feeding or aggregation sites; and the use of correct and durable cage netting that 

minimizes entanglements.  

¶ Piscivorous marine animals (including mammals, sharks, bony fish and birds) attempt to remove 

fish from the cages and may become tangled in nets and damage nets leading to escapes and 

stress or harm the cultured stock.  Farmers tend to kill problem predators or use acoustic 

deterrents.  Effective mitigation may be achieved through the use of appropriate predator 

mesh, proper feed storage and feeding and removal of dead fish from cages. 

¶ Localised habitat alteration and impacts (such as changes in wave action and sediment 

transport).  Can only be mitigated through site selection and farm design. 

¶ User conflict due to exclusion from mariculture zones for security reasons or negative impacts 

on tourism and coastal real estate value due to negative aesthetic impacts of fish farms.  Can be 

partly mitigated by site selection and consultation with other users. 

 



 

3 

3 Summary of the site selection process  

The SEA and the identification of suitable sites (ADZs) were conducted via a desk-top based spatial 

analysis at a national level around the entire South African coast.  A range of criteria (exclusionary and 

inclusionary) were determined following stake-holder engagement and overlaid in a spatial analysis 

using ArcView 9.3 (Table 1). 

Table 1. Criteria considered in the GIS-based analysis as inclusionary, exclusionary or precautionary 

for ADZs. 

Criteria (Include if)   ADZ Data Source Comment 

Harbour can accommodate 

vessels  җ 15m 

Yes Stakeholder discussions  

Within 20km from suitable 

harbour 

 Stakeholder discussions  

Wave climate suitable Yes SADCO ς Voluntary observing 

ships (VOS) 

See definition of suitable 

wave climate in Section 

5.2 in Hutchings et al. 

(2011) 

Depth between 20-60m Yes Stakeholder discussions The minimum depth 

criterion was reduced to 

12m for Saldanha and 

Richards Bay Inshore 

ADZs 

Criteria (Exclude if)    

In Shipping lanes Yes South African Navy (SAN) 

Charts 

 

Over dredged areas Yes SAN Charts  

In anchorage area Yes SAN CHarts  

Over dumping grounds Yes SAN Charts  

Over sub cables Yes SAN Charts  

Over sub pipelines Yes SAN Charts  

Influenced by harmful algal 

blooms and or hypoxia 

Yes Expert knowledge  

In a Protected Area Yes SANBI MPA layer  

In a proposed Protected Area Yes SANBI MPA layer  

In critically endangered or 

endangered ecosystems 

Yes SANBI threats layer  

White shark cage diving zone Yes DEA   
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In intense upwelling cells Yes Expert knowledge **  

In current of җ 150cm.S-1 Yes Aghulas Current (Roberts et al. 

2010 & Average SST) 

 

Within influence of waste 

outfalls & industrial waste 

Yes B. Newman, CSIR  

Criteria (Precautionary)    

Within influence of river plume Yes Plume extent modelling, mean 

annual runoff & water quality 

index (Google Earth, Harrison 

et al. 2000)  

Depends on fish species 

farmed. E.g. avoid for 

Yellowtail 

East coast upwelling cells Yes Expert knowledge **  

Military practice area Yes SAN Charts  

Administered harbour area Yes SAN Charts  

 

Each of the above criteria was spatially mapped and suitable zones for marine aquaculture delineated 

(Figure 1 and Figure 2).  Sites identified from this analysis were then scored according to logistical (e.g. 

distance from suitable port, water depth) and environmental considerations (distance from marine 

protected areas, upwelling cells) so that they could be ranked in terms of suitability.  Finally, the South 

African National Biodiversity Institute (SANBI) άCost to industry layerέ was used to evaluate the potential 

cost to existing marine industries, of declaring any of these sites as ADZs (see Hutchings et al. 2011).   

On this basis, three potential ADZ sites in Algoa Bay were earmarked for detailed in situ analyses and EIA 

evaluation.  These are here on referred to as Algoa Bay 1, 2 and 3 and can be accessed from either Port 

Elizabeth or Coega harbours (Figure 2).  Algoa Bay 1 remains a possible option but would incur a 

relatively high cost to industry and will be more seriously considered should either Algoa Bay 2 or 3 be 

found unsuitable.  A further site was also identified in St. Francis Bay (St. Francis 1) and is considered to 

be a potential alternative to the Algoa Bay sites (Figure 3 and Figure 4).  St Francis 1 is less favourable 

than the Algoa Bay sites because it is further from a suitable harbour and is more likely to experience 

greater wave action as a result of refraction.  More detail on the entire site selection process and 

analysis can be found in the paragraph below and in Hutchings et al. (2011). 

Industries contributing to the general cost of each grid cell encompassing the proposed ADZs in Algoa 

Bay have been identified by SANBI (Sink, K. pers. Comm.).  Three industries were identified through this 

process as potentially being affected by the proposed ADZs; namely shipping, chokka-squid fishing and 

linefishing.  It should be noted though, that all demarcated shipping lanes and anchorage areas were 

specifically excluded from the potential ADZ sites (see Figure 5 below).  Any residual cost attributed to 

the shipping industry within the ADZ sites is thus mostly due to the coarse resolution of the grid that 

comprises the SANBI COST layer (see the relative sizes of the SANBI Cost to Industry grid cells on Figure 5 

below).  In terms of chokka-squid effort, SANBI COST cell ID 8473 (encompassing Algoa Bay1) has the 

highest effort followed by cell ID 8519 (encompassing Algoa Bay3), while ID 8474 has no chokka-squid 
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effort (Figure 5, Sink, K. pers. comm.).  Regarding linefish, cell IDs 8473 and 8519 include modest levels 

of fishing effort while cell ID 8474 includes zero effort (Figure 5, Sink, K. pers. comm.).  Although chokka-

squid effort and linefish effort were not variables used in the spatial analysis to rule out areas of the 

coast for potential mariculture, a similar scenario to that of the shipping lanes and anchorage areas may 

be occurring.  Therefore, finer-scale data will be sought from the respective industries themselves to 

determine the extent to which the selected ADZs sites could potentially impact on these two fishery 

sectors.  

If in situ analyses and the EIA give support for the development of the ADZs, the most probable 

infrastructure to be employed in the ADZS are inshore floating cages similar to those already being used 

experimentally in Algoa Bay.  Indigenous fish species such as yellowtail (Seriola lalandi) in less turbid 

water, and dusky (Argyrosomus japonicas) and silver kob (A. inodorus) in areas more prone to riverine 

influence are the likely species that will be cultured in Algoa Bay. 
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Figure 1. Exclusionary (red), inclusionary (green) and precautionary (orange) criteria mapped individually that were used to define potential ADZs for Algoa 

Bay.  
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Figure 1. (Cont). 
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Figure 2. Three potential ADZs identified by the spatial analyses after overlaying all criteria.
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Figure 3. Exclusionary, inclusionary and precautionary criteria used to define potential ADZs for St Francis Bay.  
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Figure 4. Two potential ADZs identified by the spatial analyses at St Francis Bay once all criteria were considered. 
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Figure 5. Areas demarcated for shipping (in red) in relation to the three potential ADZs (blue). 
Numbers refer to the ID of the SANBI offshore marine protected area cost to industry 
layer. 

 

4 Physical oceanography  

The waters off the Eastern Cape coast are warm temperate in nature with average sea surface 

temperatures approximating 17-22°C (Figure 6) (Goschen and Schumann, 1988; Schumann et al. 2007).  

The south-flowing Agulhas Current is the dominant oceanic-scale feature and typically flows along the 

coast at approximately 1m.s-1 on average (Grundlingh and Lutjeharms, 1979; Ross, 1988).  However, 

several hundred kilometres to the north east of Port Elizabeth near East London, the current begins to 

move away from the shore as the continental shelf begins to widen (see Figure 6) (Dingle et al. 1987).  

This generally results in the inshore waters being markedly cooler, by a few degrees compared with the 

Agulhas Current water further offshore (Goschen and Schumann, 1988).  


























