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Executive summary 
 
This report identifies the main issues affecting coastal and marine resources in South Africa, their 
immediate and direct causes, underlying pressures and root causes of these impacts and provides 
guidelines as to the best means for intervention to alleviate these problems. The work was undertaken 
in three phases modelled closely on the methodology developed for the Global International Waters 
Assessment project. This methodology was implemented simultaneously in eleven sub-Saharan 
African countries under the guidance of the United Nations Environment Programme (UNEP), the 
United Nations Educational, Scientific, and Cultural Organisation (UNESCO), the Intergovernmental 
Oceanographic Commission (IOC) and the Advisory Committee on Protection of the Seas (ACOPS). 
The project was funded by the GEF under the Medium Size Project (MSP) category. The three phases 
were as follows: 
 
1. A scoping and prioritisation exercise in which a series of priority marine and coastal areas 
were selected as either currently suffering measurable degradation (i.e. hot spots) or likely to be 
subject to some degradation in the future (i.e. sensitive areas). Environmental conditions affecting 
each of these sites was assessed in the context of five main issues: freshwater shortage, water 
pollution, habitat and biological community modification, fisheries, and global change; and the main 
sources and causes of degradation identified. 
 
2. An analysis of impacts, designed to determine quantifiably the severity of the impacts 
identified in Phase 1. The biophysical and socio-economic impacts of these issues were assessed as 
they affect the selected hot spots and sensitive areas and the country as a whole. The objective was to 
determine quantifiably the severity of the impacts of the selected key issues thereby further 
substantiating their selection. 
 
3. A causal chain analysis that progressively brought to light the root causes of the problems 
identified in Phases 1 and 2. 
 
Phase 1: Scaling and Scoping 
 
A list of three priority hot spots (Richards Bay, Knysna and False Bay), three sensitive areas 
(Maputaland, Pondoland and Saldanha-Langebaan) and three overriding issues (reduction in the 
quantity and quality of available freshwater, over-exploitation of living marine resources, loss and 
modification of habitat, and pollution - land and marine based sources) were identified at the start of 
the study. Thereafter, based on their impacts on the identified habitats and the country as a whole, a 
list of three issues were identified as having the greatest priority on the basis through a scaling and 
scoping exercise (Phase 1). The identified issues were over-exploitation of living marine resources, 
modification of habitats and/or ecosystems, and modification of stream flow.  
 
Phase 2: Analysis of Impacts 
 
The impacts of each of the identified issues were examined and quantified in terms of their effects on 
the selected hot spots and sensitive areas, the country as a whole and their transboundary effects.  
 
The issue of over-exploitation of living resources was subdivided into inshore and offshore, and 
commercial, recreational and subsistence components. Offshore resources in South Africa are 
exploited almost exclusively by large-scale commercial or industrial operators, with a small 
contribution from the recreational sector. Although many of these fisheries have been through a period 
of over-exploitation and in some cases even collapse, most are well managed now and efforts are also 
being made to rebuild depleted stocks wherever possible. Some opportunity cost has been incurred as 
a result of historic over-exploitation but these fisheries still contribute significantly to national GDP 
and are likely to continue to do so for the foreseeable future. Inshore resources on the other hand are 
exploited by commercial, recreational and subsistence fisheries; they are for the most part not very 
well managed and are operating beyond sustainable limits, stocks of exploited species in many cases 
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are overexploited and are in severe decline. This is particularly evident in fisheries with a large 
number of participants and/or where entry into the fishery does not require a large capital investment. 
These fisheries require urgent management intervention in order to reduce effort, to allow stocks to 
recover such that economic and social benefits derived from these fisheries can be increased. 
 
In terms of modification and loss of habitat the South African coastal zone is only moderately 
impacted, with the greatest impacts having occurred above the high water mark. Development below 
the high water mark is severely constrained by extreme wave action and tends to be concentrated in 
estuaries and in the limited number of sheltered bays along the coast. Modification of habitat above 
the high water mark, however, is extensive and few areas are left completely untouched. This 
development has severely affected the biodiversity estate of the coast and has resulted in loss of 
productivity, loss of ecosystem services and reduced potential for nature based tourism. 
 
Stream flow in virtually every river system around the country has been modified to some extent. In 
most cases this modification manifests itself as a reduction in freshwater runoff, but also includes 
alterations to baseflow and the changes in the flow and flood regimes. Most of the estuaries (>70 %) 
are only open for part of the year, even under normal conditions. The times at which the estuary 
mouths open and close is often predictable, and the biota have developed mechanisms to cope with 
these changes. A small modification in the flow regime, however, can alter mouth dynamics 
drastically resulting in a huge impact on the biota and hence on productivity.  
 
Phase 3: Causal Chain Analysis 
 
The objective of this causal chain exercise was to develop a series of causal statements linking the 
causes of a problem with its effects. By appreciating such causal relationships, it is possible to 
anticipate environmental and socio-economic problems when they are evidenced as threats (sensitive 
areas) and/or intervene effectively at the most appropriate ‘bottleneck(s)’ to mitigate further 
degradation to the environment (hotspots). For the sake of convenience, causes were grouped into 
clusters or levels and the most significant linkages amongst them identified. With all three issues, the 
current manifestation of the impacts is due to both existing and historical factors. Hence, a brief 
description of historical management measures and interventions was provided together with the 
causal chain of forces driving each issue. 
 
Over-exploitation of living resources 
In the case of over-exploitation of living marine resources, historical mismanagement of most of the 
economically important fisheries resulted in gross over-subscription in the early years, leaving 
resources that were severely depleted. Some of these problems were rectified following the 
introduction of more rigorous scientific management procedures in later years, but we are still left with 
resources that are severely depleted, and fisheries that are oversubscribed and overcapitalised.  
 
Currently, the immediate and primary cause of over-exploitation in South Africa is thus excessive 
applied effort. The commercial sector is considered to provide the greatest contribution to overall 
effort, while recreational and subsistence sectors make lesser contributions. Underlying pressures 
preventing a reduction in effort include factors such as overcapitalisation within various sectors of the 
industry, a lack of detailed information on stock size and life histories, the current open access nature 
of the subsistence and recreational sectors, cross subsidisation between sectors and continual 
improvements in harvesting efficiency. The root cause of over-exploitation in South Africa is a 
function of the excessive numbers of people who are forced to rely on fishery resources at the coast, as 
a result of population growth and movement to coastal areas, and due to a lack of alternative sources 
of income in these areas. 
 
Several initiatives have been implemented or even completed in recent years that have the potential to 
resolve some of the causes of over-exploitation in this country. It is recommended, therefore, that any 
intervention must seek to complement or support these initiatives rather than duplicate or compete 
with them. Details of these initiatives are provided in the main body of the document. 
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Loss/Modification of Habitat 
 
The immediate causes of loss and modification of habitat are divided into five aspects: 1) extensive 
habitat replacement at/ above the high water mark, 2) reduction in water quality, 3) physical habitat 
damage below the high water mark, 4) removal/ displacement of living resources, and 5) global 
warming. Habitat replacement at / above the high water mark is considered to be the principal cause of 
loss and modification of habitat in South Africa, followed by a reduction in water quality, particularly 
in estuaries. Contributions provided by physical damage below the high water mark, removal or 
displacement of living resources and global warming are considered minor by comparison. Habitat 
replacement is largely by engineering works, chiefly for the development of urban / residential and 
industrial buildings and infrastructure, port facilities and mining. Reduction in water quality on the 
other hand is closely associated with coastal urban and industrial developments, but is also 
significantly attributable to poor agricultural and forestry practices in water catchment areas inland. 
Pressures underlying coastal development in South Africa include factors such as the movement of 
people to the coast due to perceived opportunities for income generation. The root causes of these 
problems are a combination of millions of people needing employment, and a government trying to 
address this problem without adequate resources.  
Actions required to alleviate these pressures driving the loss and modification of coastal and marine 
habitat include: 
 

• effective implementation of the new coastal policy; 
• a greater emphasis on regional-level planning rather than piecemeal intervention or impact 

assessment; and 
• identification and protection of sensitive areas. 

 
Modification in Streamflow 
 
The immediate causes of stream flow reduction in South Africa are believed to be primarily increased 
abstraction, with lesser contributions from changes in stream input or yield and energy production. 
Increased abstraction is due to mainly major dam development and the cumulative effect of smaller 
dams as well as direct abstraction from rivers and estuaries. Sectoral causes and underlying pressures 
include an excessive demand for water, poor catchment management practices and subsidisation of 
water prices, particularly for irrigation farming. These pressures have been fuelled by a water policy 
that emphasised economic growth over sustainability and a poor understanding of environmental 
functioning and ecological water requirements. The root cause of stream flow reduction in South 
Africa is the fact that this is an arid country, and the demand for water exceeds supply. 
 
Two main areas are identified in which action would be effective: 
 

• improving understanding of the freshwater requirements of estuaries and the marine 
environment; and 

• implementation of the Resource Directed Measures that determine the environmental 
reserve, or freshwater flow requirements of all South African rivers, groundwater supplies, 
wetlands and estuaries. 
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SOUTH AFRICA COUNTRY PROFILE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Geography and Environment 

Surface area :                                    total:
Coastline:  
Maritime claims:           continental shelf:

exclusive economic zone (distance from
shore):

territorial sea:
Natural resources:  
 
 
Land use:                              arable land:

permanent crops: 
permanent pastures:

forests and woodland:
other: 

Irrigated land:  
Environment - international agreements:
party to:   
 
 
 
 
 

signed, but not ratified:

1,219,912 sq km  
3,000 km   
200-m depth or to the depth of exploitation  
 
200 NM  
12 NM   
gold, chromium, antimony, coal, iron ore, manganese, 
nickel, phosphates, tin, uranium, gem diamonds, 
platinum, copper, vanadium, salt, natural gas   
10%  
1%  
67%  
7%  
15% (1993 est.)   
12,700 sq km (1993 est.)   
Antarctic-Environmental Protocol, Antarctic-Marine 
Living Resources, Antarctic Seals, Antarctic Treaty, 
Biodiversity, Climate Change, Desertification, 
Endangered Species, Hazardous Wastes, Law of the Sea, 
Marine Dumping, Marine Life Conservation, Nuclear 
Test Ban, Ozone Layer Protection, Ship Pollution, 
Wetlands, Whaling  
none of the selected agreements 

Population 
Population:  
Population growth rate :              
Life expectancy :           total population:  
Urban population (% of total 1995): 
Urban population annual growth rate: 
Population living within 100 km from the 

43,586,097 (July 2001 est.) 
0.26% (2001 est.) 
48.09 years  
49.3% 
2.7% 
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coast: 
Population living in the coastal zone: 
(definition:  age 15 and over can read 
and write)   

38.9% 
33.2% 
total population:  81.8%  
male:  81.9%  
female:  81.7% (1995 est.) 

Economy 
GDP: purchasing power parity 
GDP - real growth rate:  
GDP per capita: purchasing power parity 
GDP composition by sector:   

agriculture, forestry and fisheries:
industry:   

 services:
Population below poverty line:  
Labour force:  
Labour force - by occupation:  
Unemployment rate:  
Industries:  
 
 
 
Industrial production growth rate:  
Electricity - production:  
Electricity - production by source:  
 
 
Electricity - consumption:  
Electricity - exports:  
Electricity - imports:  
Agriculture - products:  
 
Exports:  
Exports - commodities:  
 
Imports:  
Imports - commodities:  
 
Currency code:  
Exchange rates:  

$369 billion (2000 est.)   
3% (2000 est.)   
$8,500 (2000 est.)   
 
5%  
30%  
65% (1999 est.)   
50% (2000 est.)   
17 million economically active (2000)   
agriculture 30%, industry 25%, services 45% (1999 est.)  
30% (2000 est.)   
mining (world's largest producer of platinum, gold, 
chromium), automobile assembly, metalworking, 
machinery, textile, iron and steel, chemicals, fertilizer, 
foodstuffs   
2.4% (2000 est.)   
186.903 billion kWh (1999)   
fossil fuel:  92.74%  
hydro:  0.39%  
nuclear:  6.87% (1999) 
172.393 billion kWh (1999)   
3.884 billion kWh (1999)   
2.457 billion kWh (1999)   
Agriculture - products: corn, wheat, sugarcane, fruits, 
vegetables; beef, poultry, mutton, wool, dairy products   
$30.8 billion (f.o.b., 2000 est.)   
gold, diamonds, other metals and minerals, machinery 
and equipment   
$27.6 billion (f.o.b., 2000 est.)   
machinery, foodstuffs and equipment, chemicals, 
petroleum products, scientific instruments   
Rand (ZAR)   
Rand per US dollar - 11.3550 (January 2002), 7.60 
(2001), 6.93983 (2000), 6.10948 (1999), 5.52828 (1998), 
4.60796 (1997), 4.29935 (1996)   

Water Resources and Uses 
Internal flows  
Flows from other countries  
Total resources per capita cu. m3: 
Annual freshwater withdrawals: 

% of total renewable resources:
% for agriculture:

% for industry:
% for domestic:

45 billion cu. m. 1999 
5.2 billion cu. m. 1999 
1,187  
13.3 billion cu. m.  
26.6  
72  
11  
17 
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South Africa National Report 040302 

CHAPTER 1  
 
1. Introduction 
 
A growing political awareness exists amongst African governments for the need to develop an 
integrated approach towards the development and preservation of coastal and marine resources. With a 
view to addressing these concerns, two events were recently held in Africa - the Pan African 
Conference on Sustainable Integrated Coastal Management (PACSICOM) organised in July 1998 by 
UNESCO, UNEP and the Government of Finland, and the Cape Town Conference on Cooperation for 
the Development and Protection of the Coastal and Marine Environment in Sub-Saharan Africa 
organised in December 1998 by the Government of South Africa, UNEP and the Advisory Committee 
on Protection of the Sea (ACOPS). One of the main outputs of the Cape Town Conference was the 
recommendation to organise a Partnership Conference in December 2001, which would bring African 
States and the donor community together with a view to seek and increase support for the development 
of project proposals for Sub-Saharan Africa. A Preparatory Committee for the organisation of the 
Partnership Conference was subsequently established, composed of Côte d’Ivoire, Ghana, Nigeria, 
Kenya, Mozambique, Seychelles, and South Africa as well as international organisations such as 
UNEP, UNESCO, IUCN, the Organisation of African Unity (OAU) and African Ministerial 
Conference on Environment (AMCEN). A proposal was submitted to the GEF to fund a Medium Size 
Project (MSP) on the Development and Protection of the Coastal and Marine Environment in Sub-
Saharan Africa. 
 
The objectives of this GEF MSP are to: 
 

i) identify areas, sites or living resources of regional and global significance that are suffering 
measurable degradation; 

ii) identify areas, sites and resources of regional significance that, although not currently 
degraded, are threatened with future degradation either because of the sensitivity of the 
receptor or the magnitude of the activity posing the threat; 

iii) determine the sources/causes of this degradation and the associated scales of impact 
(national, regional and global) to provide a basis for calculating incrementality at regional 
and extra-regional scales; 

iv) determine, through root-cause analysis, the fundamental causes of the damage or threat 
posed; and 

v) design a programme of interventions addressing problems of regional priority that may be 
presented to the Partnership Conference. 

 
A detailed methodology encompassing three phases and modelled closely on the Global International 
Waters Assessment methodology was designed to address these objectives. This methodology was 
implemented simultaneously in eleven sub-Saharan African countries under the guidance of the United 
Nations Environment Programme (UNEP), the United Nations Educational, Scientific, and Cultural 
Organisation (UNESCO), the Intergovernmental Oceanographic Commission (IOC) and the Advisory 
Committee on Protection of the Seas (ACOPS). This report describes the implementation of this 
process in South Africa and outlines results achieved. 
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CHAPTER 2  
 
2. Phase 1: Scoping and Prioritisation 
 
2.1 Introduction 
 
The objective of this, the first phase of the project, was to identify key environmental issues as they 
pertained to identified selected geographical areas (termed “hot spots” and “sensitive areas”) and/or to 
overriding known problems affecting the whole country (termed “overriding issues”). In the context of 
this study, “hot spots”, “sensitive areas” and “overriding issues” were defined as follows (after 
WGIPA-I 2000): 
 
“Hot spots are geographically defined coastal areas and other areas of the sea, of national, regional 
and/or global significance, where conditions are such as to affect human health, threaten ecosystem 
functioning, reduce biodiversity and/or compromise resources and amenities of economic importance 
in a manner that would appear to warrant priority management attention. A degraded area is said to 
display significant and measurable environmental degradation” 
 
“Sensitive areas are geographically defined areas of national, regional and/or global significance 
which, although not degraded at present, are threatened with future degradation, either because of 
sensitivity of the receptor or the magnitude of the anthropogenic activity posing the threat.” 
 
“Overriding issues” are environmental issues of national significance and relevance, not necessarily 
exposed at the hot spots or sensitive area level, but prevailing at the broader national level” 
 
Environmental conditions affecting each of the selected sites was assessed in the context of five main 
issues as identified in the Global International Waters Assessment project (GIWA): freshwater 
shortage, water pollution, habitat and biological community modification, fisheries, and global 
change; and the main sources and causes of degradation identified. 
 
This section of the report describes the process used to select the hot spots, sensitive areas and priority 
issues considered to be of greatest national significance. A brief description of the South African 
coastal zone and the selected hotspots and sensitive areas is also included under this section. 
 
2.2 Identification and Prioritisation of Hot Spots, Sensitive Areas and Overriding Issues 
 
At the start of this exercise a set of six hot spots, eight sensitive areas and four overriding issues were 
identified right across the country. Coastal areas considered to be most severely degraded, and hence 
identified as hot spots, included Durban Bay, Richards Bay, Algoa Bay, East London, False Bay and 
Knysna. Coastal areas identified to be the most severely threatened by future degradation, and hence 
defined as sensitive areas, included Kosi Bay, the sub-Antarctic islands of the Prince Edward Group, 
the Pondoland coast, the Saldanha-Langebaan system, West Coast estuaries, the Agulhas Banks, 
Agulhas Coast and the Cape Peninsula. Three overriding issues considered to be of greatest 
significance included reduction in the quantity and quality of available freshwater, over-exploitation of 
living marine resources, loss and modification of habitat, and pollution (land and marine based 
sources). The relative importance of the selected hotspots and sensitive areas were then scored 
according to the rating system developed for the project. Details of criteria for rating hot spots and 
sensitive areas is presented in Appendices 1 and 2 respectively.  
 
Scores allocated to each of the selected areas as result of this exercise, and key issues relevant to each, 
are listed in Tables 1 (hot spots) and 2 (sensitive areas). On the basis of the magnitude of scores 
allocated to each area, the set of hot spots and sensitive areas was narrowed down to three each. In the 
case of hot spots the areas with the highest scores were Durban Bay, Richards Bay and Knysna. These 
three areas are estuaries and are spread over a relatively limited area, covering only the east and south 
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coasts of the country. It was decided therefore to adopt the next lowest scoring site (False Bay) in 
favour of one of the others (Durban Bay) as this increased the geographic spread and also is a fully 
marine site. The sensitive areas with the highest ratings are Maputaland, Pondoland and Saldanha-
Langebaan. These are considered representative of the country as a whole, and therefore selected as is. 
Locations of the hot spots and sensitive areas are shown in Figure 1. 
 
Issues affecting the prioritised hot spots and sensitive areas and the overriding issues were then scored 
on the basis of the severity of their biophysical and socio-economic impacts, on a scale of 0 to 3. 
Severity in terms of biophysical impact was defined as the potential to damage the integrity of the 
ecosystem while severity in terms of socio-economic impacts was defined in terms of its ability to 
impair human use of the environment. The likelihood that a particular issue would change with time 
was also evaluated over a time horizon of 10 years from present by adding a score between –3 to +3 to 
the score allocated to each issue. Negative scores in this case implied that the impact was expected to 
decrease while positive scores implied that the score was expected to increase in the future. The 
following points were used to assess the prediction of change (from WGIPA-II 2000): 
 

1. current trends in environmental and socio-economic impacts; 
2. measures that are in place or approved and financed for correcting the current problems; 
3. development pressures that are likely to worsen the impacts of the issues or to create impacts 

where they currently do not occur; and 
4. failures in current regulations due to poor enforcement, market distortions, corruption, etc. 

 
Total scores for each issue were calculated for each of the hot spots, sensitive areas and overriding 
issues by adding current and future predicted scores as presented in Tables 3, 4 and 5 respectively. A 
final prioritisation of issues was then undertaken by adding scores allocated to the various issues 
affecting the identified hot spots, sensitive areas and overriding issues (Table 6).  
 
Highest scores were allocated to over-exploitation and modification of stream flow (41 and 30 
respectively), followed by loss and modification of habitats (13 and 12 respectively). It was decided, 
therefore, that all further analyses would be restricted to these three issues. The issue of modification 
of habitat was combined with loss of habitat as it was considered that these two issues were very 
similar, the latter simply being an extreme version of the former. Habitats and communities considered 
to be suffering the most significant loss in terms of this issue are listed in Annex 14. These included 
estuaries, reef fish communities, rocky intertidal and subtidal shores, dune systems, sheltered bays and 
sea birds. 
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Saldanha -Langebaan* 

False Bay + 

Richards Bay + 

Maputaland * 

Pondoland *

Knysna +

Figure 1.  Location of Selected Hot Spots and Sensitive Areas along the South African Coastline  
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Table 1.  Scores Allocated to the Six Hot Spots Identified Around the Country (normalised 
scores, i.e. including the weighting factors as presented in Appendix I, appear in parentheses) 

 

 Criterion 

W
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t 

D
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n 

B
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R
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ha
rd

s B
ay

 

A
lg

oa
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ay
 

E
as

t L
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do
n 
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ls

e 
B

ay
 

K
ny
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a 

1. Size of affected area. 1 2 
(2) 

2 
(2) 

3  
(3) 

1  
(1) 

3  
(3) 

2 
(2) 

2. Affected population. 3 5 
(15)

5 
(15)

5 
(15) 

5 
(15) 

5 
(15) 

4  
(12)

3. 
Extent to which the natural coastal and marine 
resources of the site support the livelihood of 
local communities (for instance, in the case of 
fisheries, tourism). 

4 1  
(4) 

2 
(8) 

1  
(4) 

1  
(4) 

2  
(8) 

5  
(20)

4. 
Extent to which the natural coastal and marine 
resources of the site support the national 
development (for instance, in the case of 
fisheries, tourism). 

2 5 
(10)

5 
(10)

4  
(8) 

3  
(6) 

2 
(4) 

1 
(2) 

5. 
Extent to which the site is a government 
priority (refer to NEAP or other strategic 
environmental action programme). 

3 1  
(3) 

4  
(12)

1  
(3) 

1  
(3) 

3  
(9) 

3  
(9) 

6. 
Extent to which the site is of regional and/or 
global significance and priority (see WWF 
ecoregions, IUCN categories, etc.). 

2 1  
(2) 

4  
(8) 

2  
(4) 

1  
(2) 

4 
(8) 

3  
(6) 

7. Degree of degradation of the site (e.g. type of 
degradation). 3 5 

(15)
4 

(12)
3 

(9) 
4 

(12) 
2  

(6) 
3  

(9) 

8. Extent of degradation on coastal and marine 
resources and systems. 2 5 

(10)
3  

(6) 
3  

(6) 
4  

(8) 
3 

(6) 
4 

(8) 

 TOTAL SCORE  25 29 22 20 24 25 

 NORMALISED SCORE  61 73 52 51 59 68 

 GIWA key issues relevant to the hot spots1.  12 12 12 12 13 13 

  11 6 6 6 14 14  
  6 1 2 11 6 1 

 
GIWA issues are: 1. Modification in stream flow of freshwater; 2. Pollution of existing supplied of 
freshwater; 3. Lowering water tables of freshwater; 4. Microbiological pollution; 5. Eutrophication 
(harmful algal blooms); 6. Chemical pollution; 7. Suspended solids pollution; 8. Solid wastes; 9. 
Thermal pollution; 10. Radionuclide pollution; 11. Spills pollution; 12. Loss of ecosystems of 
ecotones; 13. Modification of ecosystems or ecotones, including community structure and/or species 
composition; 14. Over-exploitation of fisheries resources; 15. Excessive bycatch and discards of fish 
stocks; 16. Destructive fishing practices; 17. Decreased viability of stock through pollution and 
disease; 18. Impact on biological and genetic diversity; 19. Changes in hydrological cycle; 20. Sea 
level change; 21. Increased radiation as a result of ozone depletion; 22. Changes in ocean CO2 
source/sink function.  
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Table 2.  Scores Allocated to the Six Sensitive Areas Identified Around the Country (normalised 
scores, i.e. including the weighting factors as presented in Appendix I, appear in parentheses) 

 

 Criterion 
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 C
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C
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1. Biodiversity value of the site. 3 5 
(15)

5 
(15) 

4 
(12) 

5 
(15) 

3 
(12) 

4 
(12) 

4 
(12) 

4 
(12)

2. Cultural value of the site. 2 5 
(10)

1  
(2) 

4  
(8) 

4 
 (8) 

3 
(6) 

1  
(2) 

4 
(8) 

5 
(10)

3. Size of area at risk. 2 5 
(10)

5 
(10) 

4  
(8) 

4  
(8) 

3 
(6) 

5 
(10) 

4  
(8) 

3  
(6) 

4. Population at risk (please define the 
population). 3 5 

(15)
1  

(3) 
4 

(12) 
3  

(9) 
2  

(6) 
2  

(6) 
4 

(12) 
5 

(15)

5. 

Extent to which the natural coastal and 
marine resources of the site support the 
livelihood of local communities (for instance, 
in the case of fisheries, tourism). 

4 5 
(20)

1  
(4) 

4 
(16) 

4 
(16) 

5 
(20) 

2  
(8) 

4 
(16) 

1  
(4) 

6. 

Extent to which the natural coastal and 
marine resources of the site support the 
national development (for instance, in the 
case of fisheries, tourism). 

4 4 
(16)

1  
(4) 

2  
(8) 

5 
(20) 

1 
(4) 

4 
(16) 

2  
(8) 

5 
(20)

7. Extent of involvement of communities in 
local management. 2 5 

(10)
1  

(2) 
5 

(10) 
2  

(4) 
2 

(4) 
1  
2) 

3  
(6) 

1 
 (2) 

8. 
Extent to which the site is a government 
priority (refer to NEAP or other strategic 
environmental action programme). 

3 5 
(15)

5 
(15) 

2  
(6) 

5 
(15) 

2  
(6) 

4 
(12) 

3  
(9) 

5 
(15)

9. 
Extent to which the site is of regional and/or 
global significance and priority (see WWF 
ecoregions, IUCN categories, etc.). 

2 5 
(10)

5 
(10) 

3  
(6) 

4  
(8) 

4  
(8) 

3  
(6) 

3  
(6) 

3  
(6) 

 TOTAL SCORE  44 25 32 36 25 26 31 32 

 NORMALISED SCORE  121 65 86 103 69 74 85 90 

 Key issues relevant to sensitive areas.  14 14 7 13 1 14 13 13 

   1 15 14 6 12 15 14 14 

   3 13 1 11 14 16 1 6 
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Table 3.  Scoring of Issues Affecting the Prioritised Hot Spots in Terms of the Severity of their Current and Future Predicted Biophysical and Socio-
Economic Impacts 

 
  Richards Bay False Bay Knysna 

Major concern GIWA Issue Environ-
mental 

Socio-
economic

Future 
change

Total 
for 

issue 

Environ-
mental 

Socio-
economic

Future 
change

Total 
for 

issue 

Environ-
mental 

Socio-
economic

Future 
change 

Total 
for 

issue 

I. Freshwater 
shortage. 

1. Modification 
in stream 
flow. 

3 2 +3 8     1 1 +3 5 

II. Pollution. 6. Chemical 
pollution. 1 0 +1 2 1 1 +1 3     

12. Loss of 
habitat. 3 2 +2 7         III. Habitat and 

community 
modification. 13. Modification 

of habitat.     2 2 +1 5 2 2 +1 5 

IV. Unsustainable 
exploitation of 
fisheries and 
other living 
resources. 

14. Over-
exploitation.     3 3 +2 8 3 2 +3 8 
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Table 4.  Scoring of Issues Affecting the Prioritised Sensitive Areas in Terms of the Severity of their Current and Future Predicted Biophysical and 
Socio-Economic Impacts 

 
Maputaland Pondoland Saldanha/Langebaan

Major concern GIWA Issue Environ-
mental 

Socio-
economic

Future 
change 

Total 
for 

issue 

Environ-
mental 

Socio-
economic

Future 
change 

Total 
for 

issue 

Environ-
mental 

Socio-
economic

Future 
change 

Total 
for 

issue 

1. Modification 
in stream 
flow. 

2 2 +2 6 0 0 +2 2     
I. Freshwater 

shortage. 
3.  Lowering of 

water table. 1 0 +1 2         

7. Suspended 
solids.     2 2 +1 5     

6. Chemical 
pollution.         1 0 +1 2 

II. Pollution. 

11. Spills (oil)         1 2 +2 5 

III. Habitat and 
community 
modification. 

13. Modification 
of habitat.         2 1 +1 4 

IV. Unsustainable 
exploitation of 
fisheries and other 
living resources. 

14. Over-
exploitation. 3 2 +3 8 3 2 +3 8     
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Table 5.  Scoring of Overriding Issues in Terms of the Severity of their Current and Future 
Predicted Biophysical and Socio-Economic Impacts 

 

Major concern GIWA Issue Environ-
mental 

Socio-
economic 

Future 
change 

Total 
for 

issue 

I. Freshwater shortage. 1. Modification in 
stream flow. 3 3 +3 9 

II. Pollution. 7. Suspended 
solids. 2 2 +2 6 

III. Habitat and community 
modification. 

13. Loss of 
habitats. 2 2 +2 6 

IV. Unsustainable 
exploitation of fisheries 
and other living 
resources. 

14. Over-
exploitation. 3 3 +3 9 

 
 

Table 6.  Summary Table of Scores for Issues Affecting Hot Spots, Sensitive Areas and 
Overriding Issues 

 

Major Concern Issues 
Total Score Per Issue 

(Current + Future 
Perceived Change) 

Affected Sites 

1. Modification in 
stream flow. 30 False Bay, Knysna, 

Maputaland, Pondoland 
I. Freshwater shortage. 

3. Lowering of 
water table. 2 Maputaland 

6. Chemical 
pollution. 7 False Bay, Richards Bay, 

Saldanha/Langebaan 

7. Suspended 
solids. 11  

II. Pollution. 

11. Spills. 5 Saldanha/Langebaan 

12. Loss of 
habitats. 13 False Bay, Richards Bay 

III. Habitat and community 
modification. 13. Modification 

of habitats. 12 Knysna, 
Saldanha/Langebaan 

IV. Unsustainable 
exploitation of fisheries 
and other living 
resources. 

14. Over-
exploitation. 41 Richards Bay, Knysna, 

Maputaland, Pondoland 
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Table 7.  Habitat and Communities Considered to be Suffering the Most Significant Loss 

 Habitat/Community type Reason for selection of priority 

1. Estuaries. 
 

Sensitivity to freshwater reduction and siltation. 
Important tourism and recreational areas. 
Important as nursery and feeding grounds (birds, fish, 
invertebrates). 

2. Reef Fish communities. 
 

Vulnerability to over-exploitation(life history traits). 
Economic and recreational importance. 

3. Rocky inter- and sub-tidal 
shores. 

Communities vulnerable to over-exploitation(subsistence 
poaching). 

4. Dune systems. Sensitivity to disturbance. 
Aesthetically important. 

5. Sheltered bays. Limited numbers on highly exposed coast. 

6. Seabirds. Sensitivity to disturbance and oil spills. 
 
2.3 The South African coastal and marine environment 
 
The 3 000 km-long South African coastline is very rugged, with few sheltered embayments and 
dominated by high wave conditions and strong winds for most of the year. Estuaries represent much of 
the only sheltered marine habitat along this coastline, with the result that they are important both for 
biodiversity and the focus of coastal development.  
 
As a result, almost all of South Africa's estuaries have been altered from their original state. The 
number and relative condition of estuaries of different sizes is described in the tables below (Table 8-
9). Reduced freshwater inflow due to water extraction for human usage is a major factor that has 
caused this change. Most of the larger estuaries have some degree of built environment along the 
shoreline. Marina developments have also contributed to the alteration of some estuaries, e.g. Great 
Berg, Kowie and Kromme estuaries (CSIR 1999).  
 
Table 8.  Estuaries of the Western and Eastern Cape Province and KwaZulu-Natal: Percentage 

Distribution of Estuaries in the Condition Categories (source: Heydorn 1986) 

Western and Eastern Cape Province 

Present Condition (%) 
Size 

No. of 
Estuaries Good Fair Poor Unscored 

Large 35 6 83 11 0 

Small 118 30 41 22 7 

Combined 153 24 50 20 6 

KwaZulu-Natal 

Present Condition (%) 
Size 

No. of 
Estuaries Good Fair Poor Unscored 

Large 6 67 16.5 16.5 0 

Small 66 24 49 27 0 

Combined 72 28 46 26 0 
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Table 9.  Condition of South African Estuaries (source: Whitfield,1995) 

 
Excellent Good Fair Poor 

Region 

Estuary in a 
Near Pristine 

State 
(Negligible 

Human 
Impact) 

No Major Negative 
Anthropogenic 

Influences on either 
the Estuary or the 
Catchment (Low 

Impact) 

Noticeable Degree 
of Ecological 

Degradation in 
the Catchment 
and/or Estuary 

(Moderate 
Impact) 

Major 
Ecological 

Degradation 
Arising from 

Anthropogenic 
Influences (High 

Impact) 

Cool temperate 1 (10%) 2 (20%) 2 (20%) 5 (50%) 

Warm 
temperate 

34 (28%) 52 (43%) 21 (17%) 13 (11%) 

Subtropical 39 (33%) 22 (19%) 36 (31%) 20 (17%) 

Total 74 (30%) 76 (31%) 59 (24%) 38 (15%) 

 
Since the assessment of the state of estuaries of the Cape and Natal undertaken in 1985/86 (Heydorn, 
1986) the general perception of estuarine scientists is that the condition of many estuaries has 
deteriorated significantly in the past 15 years. The three most important factors contributing to the 
deterioration are: reduction in freshwater inflow; urban encroachment and uncontrolled exploitation of 
living resources, particularly bait organisms (CSIR 1999). 
 
A reduction in fresh water supply to estuaries and urban encroachment on marine and coastal systems 
results in an increased rate of sedimentation within estuarine systems and reduced periods in which 
estuary mouths are open, especially in KwaZulu-Natal. Increased sedimentation in estuaries is often 
the result of reduction in river floods and therefore a reduction in scouring potential.  
 
Estuaries provide a highly productive and sheltered environment along a coastline, which offers little 
protection against rough seas and predators. They rate with tropical forests and coral reefs as one of 
the most biodiverse habitats on the globe and are crucial for the survival of many marine species in 
South Africa. 
  
2.4 Descriptions of the Selected Hot Spots and Sensitive Areas 
 
2.4.1 Maputaland Coast 
 
Stretching from St Lucia on the northern KwaZulu-Natal coast to the Mozambique border (Fig. 2), the 
Maputaland coast includes four Ramsar sites (St Lucia, Lake Sibiya, the Kosi Bay System, and the 
Turtle Beaches and Coral Reefs of Tongaland) and several protected areas (the Greater St Lucia 
Wetland Park, St Lucia Marine Reserve and the Maputaland Marine Reserve). The St Lucia System is 
considered to be the largest estuarine system on the African continent, and forms a critical habitat for a 
large number of species and several communities. It contains for example, the largest hippopotamus, 
crocodile, white and pink-backed pelican populations in South Africa as well as extensive swamp and 
swamp forest areas. Over 340 species of bird have been recorded from the area, including at least 20 
species of ducks and geese, two flamingo species and some 15 species of herons and egrets. Numerous 
species of fish and invertebrates use the area as a nursery ground and many adult fish enter the area to 
feed.  
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Lake Sibiya is the largest natural freshwater lake in South Africa, with an area of 60-70 km2 (Kyle and 
Ward 1995). Surface water in the surrounding plain often disappears completely during the dry years, 
making it the only permanent source of water for birds and mammals. The wetland also supports rural 
people of the region, who are in many cases totally dependent on the water resource and its associated 
flora and fauna. It is an important link between St Lucia and the Kosi Lakes to the north, and contains 
the second largest population of hippopotamus and crocodile in KwaZulu-Natal. Eighteen species of 
fish occur in the lake, one of which (the freshwater goby Silhouetta sibayi) is endemic to the system.  
 
The Kosi Bay System consists of a complex of six large lakes, two lesser lakes and an estuary. It is 
reputed to be the best-preserved large estuary along South Africa’s Indian Ocean coastline, supporting 
a great diversity of fish and other aquatic fauna (Kyle and Ward 1995). The area around the lakes 
includes marshes, sedge and aquatic communities, swamp forests (the largest in the country), 
mangroves, coastal dune forests, open woodland and palm communities.  
 
The beaches and coral reefs of Tongaland, represent the only true subtropical part of South Africa’s 
coastal waters, with its associated coral reefs, intertidal zone and sea turtle breeding areas. The area 
hosts the only nesting populations of leatherback turtles in the Indian Ocean south of Sri Lanka and 
Sumatra and one of the few known breeding grounds for the loggerhead turtle (Porter and Grobler 
1984). Human use of the Maputaland coast includes mostly tourism, subsistence agriculture, forestry 
and fishing. 
 

Kosi Lakes

Lake St Lucia

Lake Sibya

Greater St. Lucia
 Wetland Park

Cape St. Lucia

St Lucia Marine Reserve

Cape Vidal

Maputaland Marine 
Reserve

Kosi estuary

Mozambique

South Africa Indian
 Ocean

 

Figure 2.  Maputaland 
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2.4.2 Richards Bay 
 
Prior to development as a major port, Richards Bay consisted of a bay of approximately 30km2 in size, 
connected to the sea by a dynamic mouth almost 100m wide. Very little of the bay was deeper than 
1.25 m. Several rivers entered the bay, namely the Mhlatuze, the Mtentweni and the Mzingazi. Annual 
runoff from the entire catchment was estimated at 616 x 106 m3.  
 
The shores were low lying and water-logged, overgrown with swamp vegetation along the northern 
and western margin and mangroves along southern and eastern edges. Extensive Zostera beds were 
present in the entrance channel. Richards Bay represented a classical nursery and feeding ground for 
an array of marine and estuarine dependent species. 
 
When the South African government announced in 1969 plans to build new harbour in the bay, a 
compromise was necessary between the conflicting needs of conservation and economic growth. It 
was decided, therefore, to divide the bay in two by means of a berm resulting in a northern harbour 
area and a southern Sanctuary area. This necessitated the creation of a new mouth and canalisation of 
the Mhlatuze River. 
 
The new mouth and canalisation of the Mhlatuze River has had the advantage of minimising silting of 
the harbour channels, protecting the estuary against pollution from the harbour and establishing a 
normal salinity gradient in the estuary. 
 
Since the initial development, which saw the port open in 1976, the Port of Richards Bay has shown 
remarkable growth as is evident from the following developments: 
 

• 1979/80 - a dry bulk terminal with storage and handling facilities; 
• 1980 - a dolphin berth for bulk liquids; 
• 1985 - Phase 2 of Richards Bay Coal Terminal (includes 700m of quays);and 
• 1990 - a further 900 m of quays for general cargo. 

 
The primary purpose of the Port of Richards Bay is as a harbour to facilitate trade. Together with 
Durban, Richards Bay handles about 75% of South Africa’s incoming and outward-bound ship-borne 
cargo. The port is of critical importance as a regional and national economic asset. At a national level 
the Reconstruction and Development Programme (RDP) is focussing on economic growth in Richards 
Bay as a means to readdress socio-economic inequities of the past. Growth in exports is seen to be 
critical to the country’s future development.  
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Figure 3.  Mhlatuze Estuary Pre and Post Richards Bay Harbour Development 

 

2.4.3 Pondoland 
 
Pondoland is a rugged and undeveloped region in the Eastern Cape Province. It lies between the 
Mtamvuna and Mtata rivers and borders KwaZulu-Natal Province in the north. Pondoland occupies a 
narrow strip about 50 km wide, extending from the coast across the thornveld (thorn trees, bushes, and 
grasses) to the interior plateaus in the west. The coastal vegetation mainly consists of subtropical 
evergreens. The interior of Pondoland is rich cattle country and has fertile farmlands; corn (maize), 
tobacco, sugarcane, tea, coffee, cotton, and tropical fruits are grown.  
 
The climate is sub-tropical receiving 1,000 - 1,200 mm of rainfall annually, predominantly in spring 
and autumn. The warm coastal waters support a diverse inter- and sub-tidal invertebrate fauna. The 
region has numerous river outlets, bays and headlands, and comprises mainly of rocky shores and 
sandy beaches.  
 
The estuaries provide a suitable habitat for mangroves and both the Mngazana and Mntafufu estuaries 
harbour fine stands of black, white and red mangroves. These provide vital nursery areas for the 
juveniles of the many marine fish and crustaceans that provide food and recreational angling for both 
locals and visitors.  
 
About half of the coastline comprises indigenous coastal forest that exhibits high levels of 
biodiversity. Some 900 grassland and forest species with commercial, traditional and homeopathic 
value have been identified. There are two marine and nature reserves along this coastline, namely the 
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Hluleka and Mkambati. Many of the forests are under the jurisdiction of the Department of Water 
Affairs and Forestry and the remaining coastal land falls under communal tribal tenure. 
 
Infrastructure is, however, poor. Port St John’s and Coffee Bay are the only towns served by tarred 
roads. The region is dominated by rural subsistence activities, and a high percentage of the men are 
absent as they are involved in migrant labour. Most economic activities are located well inland, with 
employment primarily in the Government sector. The coast nonetheless provides an important source 
of food and other resources for local people. Estuaries and mangrove areas are used to some extent by 
tourists for fishing and boating, and by the local population for food and building materials. 
 
There is a small forestry industry, and fruit and sugar cane farming are becoming more extensive. 
Pondoland, however, contributes only a small proportion of the economy of the Eastern Cape 
Province. Moreover, the virtual collapse of the local civil administration has created a climate in 
which uncontrolled, and often illegal, coastal resource use occurs. 
 
With spectacular scenery, deep and fertile soils and a low level of development, agriculture, forestry 
and tourism are the main potential growth industries, and form the basis of the proposed Wild Coast 
Spatial Development Initiative. This macroplan includes the proposed development of a new road 
between Port Edward on the KwaZulu-Natal South Coast and Port St. Johns (the only municipal town 
on the Wild Coast). The plan also includes broad-scale hotel and tourism developments within and 
around existing Nature Reserves. The building of this road and the development of the Dwesa/Cwebe 
Nature Reserve will require the construction of many bridges across unspoilt estuaries that 
characterise this coastline.  
 
 

 
Figure 4.  The Pondoland Coast 

 
2.4.4 Knysna 
 
The Knysna River rises in the Outeniqua Mountains and has a catchment of 526 km2, rainfall of 922 
mm spread fairly evenly through the year and mean annual runoff of 110 x 106 m3 (Day 1981). The 
estuary itself is s-shaped, about 19 km long and gradually broadens to form a lagoon over 3 km wide 
and up to 6 m deep (Fig. 5). The estuary has a deep rocky mouth and the estuary channel passes 

Page 15 of 103 



South Africa National Report 040302 

between two massive headlands into the sea. Water exchange with the ocean through this permanently 
open mouth is rapid, with the result that the lower part of the estuary functions like a marine 
embayment, with salinities temperatures and nutrients being comparable to those in the open ocean. 
The middle reaches of the estuary function like a partially mixed estuary, while the upper parts 
function like a stratified shallow estuary.  
 
There are two islands in the Lagoon, Leisure Island and Thesen’s Island, now connected by causeways 
to the mainland. Other obstructions to flow in the lagoon include two road bridges and a rail bridge 
crossing the estuary. All three have solid embankments that restrict tidal flow and encourage the 
deposition of sediments.  
 
Major sources of pollution in the estuary include sewage effluent, storm water and some industrial 
effluent. Poor land management in the Knysna River catchment is considered to pose the most 
significant threat to water quality in the Lagoon, due to increased sediment loads (Allanson and the 
Town Engineer’s Department 1998).  
 
Knysna is a very popular tourist resort and estuary itself is heavily utilised for recreation activities and 
fishing. Water quality in the Knysna estuary remains good, however, and Knysna estuary is considered 
to be one of the most productive in the country (Grindley 1985). Invertebrate fauna in the lagoon is 
healthy, supporting a large and diverse population of resident and migrant bird and fish species 
(Allanson et al. 1998, Martin et al. 1998). 
 

 
Figure 5.  The Knysna Estuary 
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2.4.5 False Bay 
 
False Bay is a roughly square body of water, with a coastline of about 90 km in extent (Fig. 6). The 
bay is flanked by two mountain ranges. To the west lies the Cape Peninsula Mountain Chain and to the 
east of the bay is a complex region of mountains of which the most prominent are the Hottentots-
Holland. To the north of the bay are the Cape Flats, an extensive low-lying region of deep sand 
separating False Bay from Table Bay to the north, which contain a large volume of underground 
water. 
 
The northern shoreline of the bay is characterised by long sweeping sandy beaches. To the south the 
bay opens to the continental shelf and is flanked on either side by a high rocky headland. There are a 
number of smaller bays along both the western and eastern shores of the bay, the most sheltered of 
these being Simon’s Bay and Gordon’s Bay. 
 
Eleven estuaries drain into False Bay. These are the Buffels (Wes), Elsies, Silvermine, Sand, Zoekoe, 
Eerste, Lourens, Sir Lowry’s Pass, Steenbras, Rooiels and Buffels (Oos). Not one of the eleven 
systems has escaped modification by human activity, either in the catchment or in the estuary itself. 
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Figure 6.  Important Physical Features of False Bay 

 
A marine protected area (MPA) (the Castle Rocks MPA) and four closed areas (Glencairn, St James, 
Neptune’s Corner and the Strand/Gordon’s Bay) have been proclaimed in False Bay under the Marine 
Living Resources Act (No. 18 of 1998).  
 
The biota of False Bay is remarkably diverse probably as a result of the varied water temperature 
regime of the bay. The warmer conditions at the northern end of the bay favour south coast species 
whereas the cooler conditions at the southern end allow the growth of cool-tolerant west coast species. 
The beaches of False Bay support a comparative wealth of sandy beach macrofauna. Sessile filter 
feeders make up a large but highly variable component of the biota of the intertidal rocky shores. The 
beach surf zone of False Bay is also an important nursery for juvenile fish and may even be as 
important as the estuaries in serving as a nursery habitat. The rapidly expanding African (Jackass) 
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Penguin Spheniscus demersus colony at Boulders south of Simon’s Town is one of the very few 
mainland breeding sites of this species. The only resident marine mammal in False Bay is the Cape fur 
seal Arctocephalus pusillus that breeds on Seal Island at the northern end of the bay.  
 
In their outdoor recreational activities, the people of the Cape Metropolitan Area are overwhelmingly 
sea-orientated, and False Bay is a popular destination. Non-exploitative recreational activities such as 
swimming, surfing, sunbathing, picnicking and the like, mainly occur on the sandy shores, 
predominantly along the northern coastline and in pocket beaches along the western and eastern 
sections. Snorkellers and scuba divers, on the other hand, favour the rocky shores along the western 
and eastern shores. Exploitative activities such as angling and bait collection extend around the shores 
of the entire bay. 
 
False Bay has been the receptor of ever-increasing volumes of effluent particularly in the past 
25 years. Urbanisation has resulted in the creation of extensive hardened surfaces with the resultant 
increase in runoff of storm water carrying a wide range of pollutants primarily derived from motor 
vehicles. 
 
Concern has been expressed that False Bay may not be able to assimilate an ever-increasing pollutant 
load with the result that its functionality as an ecosystem may be impaired.  
 
2.4.6 Saldanha/Langebaan  
 
Saldanha Bay, some 100 km north of Cape Town, is the largest semi-enclosed bay on the west coast of 
South Africa. Prior to 1974 it was a single bay, but major harbour works completed in 1975 modified 
the physiography of the area such that two bays with different physical and chemical characteristics 
were formed (Monteiro et al. 1990). It is now a system of two semi-enclosed bodies of water 
connected with Langebaan Lagoon to the south and the southern Benguela Upwelling system to the 
west (Fig. 7). There are no river inputs into Saldanha Bay or Langebaan Lagoon and consequently the 
system has a strong marine character with its water originating in the adjacent Benguela Upwelling 
System. The original economic development of the area was centred around its wealth of marine life, 
and included the establishment of fish factories and a whaling station in the early 1900s. Over the past 
few decades, however, there have been considerable changes in the patterns of its socio-economic use. 
Its strategic importance as a natural harbour led to the establishment of naval and air force bases in the 
area as well as the deep-water port described above. The port was initially intended as an iron ore 
export facility but was soon expanded to handle the importation of crude oil as well as the export of 
beneficiated heavy minerals and steel products. More recently the bay has become the focus of 
extensive mariculture operations. It is now the centre for mussel cultivation in South Africa and also 
produces significant quantities of oysters and seaweed.  

 
The environmental importance of this bay-lagoon complex has not been entirely forgotten, however. 
Most of the area around Langebaan Lagoon has been incorporated into the West Coast National Park 
and the wider area designated as a Ramsar site in 1988. The Ramsar site includes the whole of 
Saldanha Bay, Langebaan Lagoon and a section of the Atlantic coastline, including several offshore 
islands in and around the Bay. The islands are important nesting and roosting sites for large numbers 
of seabirds, considered to be of regional, national and international importance (Cooper 1995). One 
quarter of the world’s Cape Gannets breed on Malgas island, 15% of the world’s Crowned Cormorant 
population breed in Saldanha Bay and 12% of the world population of African Black Oystercatchers 
find haven here (Hockey 1988). The salt marshes, reed bed sand flats in Langebaan Lagoon also 
support large populations of Palaearctic migrant wading birds, making it one of the top wetland 
sanctuaries for waders both nationally and internationally (Hockey and Douie 1995). The bay-lagoon 
complex represents a significant regional area of shelter from wave action along the highly exposed 
South African west coast. As such, it represents an important nursery or calm water area for many 
marine fish and invertebrate species. For the same reasons it serves as a “port of refuge” for the 
shipping industry. 
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Figure 7.  Saldanha Bay and Langebaan Lagoon  

 
Industrial development in Saldanha Bay could pose a major threat to the biological communities in 
this area. Water quality is threatened as a result of the disruption in water circulation patterns and 
inputs of heavy metals, hydrocarbons, sewage, storm water and organic material from the fish 
factories, mariculture operations, shipping traffic and human settlements. 
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CHAPTER 3 
 
3. Analysis of Impacts 
 
3.1 Introduction 
 
In the first section of this document (Phase 1) six priority areas in South Africa were selected as either 
currently suffering measurable degradation (i.e. hot spots) or likely to be subject to some degradation 
in the future (i.e. sensitive areas). Three issues were identified as having the highest priority on the 
basis of the scaling and scoping exercise at these sites: reduction in stream flow, loss and/or 
modification of habitats or ecosystems and over-exploitation. This section of the document (Phase 2) 
provides a detailed assessment of the range of these impacts as they affect the selected hot spots and 
sensitive areas and the country as a whole. The objective here was to quantify the severity of the 
impacts resulting from the selected key issues thereby further substantiating their selection. Each of 
the three issues is dealt with below, both the biophysical and socio-economic aspects being explored. 
 
3.2 Over-Exploitation: Biophysical and Socio-economic Impacts 
 
3.2.1 Introduction 
 
Over-exploitation, as defined in terms of the GIWA methodology, refers to the capture of fish, 
shellfish or marine invertebrates at a level that exceeds the maximum sustainable yield of the stock. 
The important word here is ‘sustainable’. If one does not put too much effort into trying to catch 
something, the catch will be small; larger catches result from the application of more effort. Equally 
clearly, however, if by making too great an effort one catches too many of the organisms in question, 
the ability of its population to make good the losses will be impaired and future catches will decline. 
Somewhere between these two states is an effort that will yield the maximum sustainable catch. By 
exceeding this limit, fishers can adversely affect not only the species in question but also whole 
ecosystems. Recently several highly critical accounts of marine fisheries management have been 
published, with authors generally agreeing that successes were limited and that fisheries management 
world-wide generally has a poor record of sustainable utilisation (Roberts 1997, Rose 1997, Pauly et 
al. 1998). South Africa is certainly no exception. 
 
Over-exploitation may be viewed slightly differently in an economic sense than in an ecological sense. 
Ecological over-exploitation is considered to occur when a stock is reduced to less than half its 
maximum, such that productivity is also lower than maximum. While ecologists have traditionally 
viewed optimal exploitation in terms of harvesting the maximum sustainable yield (MSY) of a 
population, economists are more concerned with reaching the optimal sustainable yield, in terms of 
maximising net benefits over time. Because there are costs associated with harvesting a resource, the 
optimal sustainable yield often entails maintaining a stock at a larger size than would be necessary to 
maximise the sustainable yield. Thus over-exploitation of a stock may occur in an economic sense 
before ecological over-exploitation is recognised. Maintaining harvesting levels at or near to MSY 
also requires that the fishery that is well-managed, and that the species’ in question are relatively fast 
growing. It is well known that slow growing resources, such as the Patagonian toothfish, are highly 
vulnerable to ecological over-exploitation. However, for resources such as these, there may be no 
comparable situation of economic over-exploitation, as the best economic tactic, when the fishery is 
viewed in isolation, is to “mine” the resource completely. 
 
This chapter provides an analysis of the environmental and socio-economic impacts of overfishing in 
South Africa. It describes generic impacts of overfishing on target species and the ecosystems as a 
whole, and an account of the history and current status of the various commercial, recreational and 
subsistence fisheries in the country. We then consider to what extent South Africans utilise, and 
benefit from the exploitation of, marine and coastal renewable fishery resources, and the extent to 
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which over-exploitation of these resources has impacted on this flow of benefits in the past and over 
the next ten years. 
 
Studies on fish resources and the effects of overfishing in South Africa have tended to focus on whole 
species rather than on area specific problems. Hence the need to adopt a similar approach here. It 
should be noted that these issues are not restricted to fisheries, but also extend to plant resources such 
as mangroves, reeds, and seaweeds harvested from the coastal environment. 
 
3.2.2 Status of South African Marine Fisheries and their Management 
 
Demersal Fishery 
 
South Africa’s most valuable commercial fishery is the demersal fishery, a fishery dominated by deep 
sea trawling for Cape hakes. The hake trawl fishery started in 1917 and increased over the years to a 
maximum of 1.115 million tons in 1972. The fishery then went into decline, which prompted the 
implementation of a larger mesh size and the declaration of a 200 nautical mile fishing zone (the 
former in 1975 and the latter in 1977). The exclusion of the foreign vessels and a conservative 
management strategy with effect from 1983 led to the gradual recovery in catch rates (about 0.4% per 
year), to a point at which catches in the mid 1990s had returned to levels last seen in the late 1960s. By 
1996, the Total Allowable Catch (TAC) for hake had risen to about 150,000 tons, still some way short 
of the anticipated maximum yield of 180,000-200,000 tons.  
 
South African hake resources are shared with Namibia, and some of the nursery grounds for the 
shallow water Cape hake straddle the border between the two countries. An experimental longline 
fishery for hake was initiated in 1994 and commercial longline allocations were introduced in 1998. 
Handline fishermen on the Cape south coast also started targeting hake in 1994, in order to take 
advantage of the lucrative export market.  
 
The inshore trawl fishery operates along the south coast and comprises mostly small side trawlers 
working in water shallower than 110 m on the Agulhas Bank. The fishery lands only 6% of the 
national hake catch but almost all the sole catch. Though it only constitutes a small portion of the total 
demersal catch (0.5%) sole is the most valuable species of finfish per unit mass landed in South 
Africa. The sole TAC was raised from an initial 700 tons to 950 tons in 1983 but has subsequently 
been reduced gradually to 872 tons as modelling of the resource became more rigorous.  
 
The midwater trawl fishery is relatively small and targets exclusively adult horse mackerel, which are 
also caught by the inshore and deep-sea trawl fisheries. Adult horse mackerel are most abundant on 
the Cape south coast, but their unpredictable behaviour makes them difficult to catch. Bottom and 
midwater trawling are often done alternatively by the same vessel, depending on the availability of the 
species. Available data on the stock size of this species is not sufficiently rigorous to allow 
establishment of a TAC, so an annual upper catch limit of 58,000 tons is enforced.  
 
In Antarctic waters around Prince Edward and Marion Islands, an international fleet discovered 
resources of Patagonian toothfish. The fishery grew extremely quickly, and concern over the 
uncontrolled exploitation of this resource has been expressed. Recent information indicates a marked 
decline in catch rate and size of fish taken and that commercial extinction of this species potentially 
could occur within three years if current fishing trends continue.  
 
Pelagic Fishery 
 
The pelagic fishery is the largest in terms of tonnage landed. The sardine is the most important pelagic 
fish resource, caught in a directed fishery for canning and as a bycatch in the anchovy fishery. In the 
1950s and 1960s, 3.7 millions tons of sardine were harvested by the purse seine fisheries off South 
Africa. Catches peaked in 1962, when the landed mass exceeded 410,000 tons. The fishery collapsed 
in the mid 1960’s but as a result of strict conservation measures, and possibly environmental factors, 

Page 21 of 103 



South Africa National Report 040302 

has recovered somewhat in recent years. In the period 1970 to 1989, the South African sardine catch 
totalled only 1.2 million tons; the lowest catch of 16 000 tons being recorded in 1974. Catches have 
improved considerably since this time, with the total allowable catch in 1999 set at 157,800 tons. 
 
Anchovy was first exploited by the southern African purse-seine fishery in the 1960s. Abundance was 
initially very low but increased rapidly following the collapse of the sardine stocks. By 1966, anchovy 
contributed more than any other species to the South Africa purse-seine catch, and it continued to 
dominate the fishery for 30 years up to and including 1995. Anchovy biomass started to decrease in 
1993, from 751,000 tons to 143,000 tons in 1996, but some recovery has been observed in recent 
years. 
 
The only other species making up a significant part of the pelagic catch is round herring. This is a 
more offshore species that shoals at greater depths than anchovy and pilchard, and is therefore largely 
out of the range of the present purse-seine fleet. Catches are infrequent and highly variable and, 
although it is estimated that this species could support a fishery of 100,000 tons per annum, little 
progress has been made in developing methods to ensure consistent catches. Finally, juvenile horse 
mackerel and lantern fish occasionally yield a few thousand tons (sometimes as much as 25,000 tons 
annually) to the purse seine fishery. 
 
Several seabird species including Cape Gannets, Cape Cormorants and African (Jackass) Penguins eat 
the same fish as caught by the purse-seine fisheries. Populations of these birds in South Africa and 
Namibia declined severely following the crash of the sardine stock in 1960s and early 1970s (Berruti 
1989, Randall 1989). Birds were forced to switch to a diet of anchovy in South Africa and bearded 
gobies in Namibia. These fish species are less suitable as a food resource because of their lower oil 
content (bearded goby) and the fact that they are available for only part of the year over much of the 
birds habitat (anchovy). Seabird populations in South Africa and Namibia have shown few signs of 
recovery, following collapse of their main food source. 
 
Rock Lobster  
 
South Africa’s rock lobster fishery is based on three species, one on each of the south, west and east 
coasts. West coast rock lobsters are harvested by a large commercial and burgeoning recreational and 
subsistence fisheries. The commercial fishery began in the early 1900s and was based initially on ring-
nets. Fishers changed to baited traps to improve efficiency as the fishery expanded, landings 
increasing rapidly to a peak of around 10,000 tons in the 1950s. Catches declined steadily to what 
appeared to be stable levels (ca. 3700 tons) in the mid 1980s (Cockroft and Payne 1997). Since the 
early 1990s, however, a dramatic reduction in growth increment of male rock lobsters forced managers 
to reduce the total allowable catch to 2000 tons per annum. Recreational fishers take about 20-30% of 
the commercial landings (ca. 400-500 tons per annum), but the number of entrants has increased from 
just under 40 000 in 1989 to 75,000 in 1997 (Cockroft and McKenzie 1997). Data on the number of 
subsistence users is sketchy, but estimates of harvest are in the region of 500-2,000 tons per annum 
(Patterson-Jones 1993). Overall, the rock lobster resource is considered to be severely depleted (less 
than 10% of historical levels) and recruitment (i.e. the rate at which new individuals enter the 
population) is down to 35% of pristine levels. Unsustainable commercial catches in the 1960s are 
principally responsible for the current state of the fishery, but low oxygen and “black-tide” events as 
well as a recent coast-wide reduction in lobster growth rates has taken a major toll in recent years. 
 
South coast rock lobsters are harvested by a commercial fishery that has been in existence since 1974. 
It is a deepwater fishery operating with longlines of traps set by large freezer vessels. No minimum 
size limited is enforced, and animals are caught from a size of about 60 mm carapace length upwards. 
Since this means there is little protection afforded to breeding females, a conservative TAC of 450 
tons tail mass was set each year from 1984, in order to retain enough adults in the stock to ensure 
adequate egg production and recruitment. This was later increased to 475 tons but subsequently has 
been reduced to 412 tons.  
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East coast rock lobsters occur in shallow water off the KwaZulu-Natal and East Cape coasts. This 
species is harvested by recreational and subsistence fishers only. The east coast rock lobster grows 
faster than the west or south coast species and reaches its legal size of 65 mm after only 3 years of age. 
Recreational catches have increased from about 56 tons in 1974 to about 100-150 tons currently. 
Permitted capture methods include hand, breath-hold diving, baited hooks and circular or tubular trap 
only. Rough and turbid waters off the Eastern Cape and KwaZulu-Natal, s well stocks in deeper water 
that are largely inaccessible to shore based fishers, provide effective protection from over exploitation. 
 
Abalone 
 
Abalone are harvested by commercial, recreational and informal fishers as well as poachers. Intensive 
commercial harvesting began in western Cape in the 1970s and has since expanded to the eastern parts 
of the country as well. Recreational harvesting started shortly after the commercial fishery while 
poachers have only recently started fishing the resource intensively. Commercial catches peaked in 
1965 at 2 800 tons, but from 1972-1996 the total allowable catch for commercial fishers in the south 
western Cape remained stable between 600 and 660 tons (Hauck 1998). This was reduced to 530 tons 
for the 1997/98 season and to 372 tons for the 2000/01 season, however, to compensate for the effects 
of poaching. In the preceding 5-6 years large crime syndicates started poaching operations and began 
to impact heavily on the resource. Levels of poaching are now estimated to be approximately equal to, 
if not greater than, the commercial catches. Poaching has necessitated the closure of all sectors of the 
area between Hawston and Hermanus (once a very productive area).  
 
Recent ecological changes that have taken place in the marine environment further threaten remaining 
abalone stocks. Juvenile abalone shelter exclusively beneath the spines of sea urchins to escape 
predation. Mass movement of rock lobsters has taken place around Cape Point into southern False 
Bay, onto the main abalone fishing grounds east of Cape Hangklip. Urchins form a major component 
of the diet of rock lobsters, and what were once health populations of urchins in these areas have now 
been severely depleted, resulting in a precipitous decline in the abundance of juvenile abalone. Once 
the urchins have been removed, any juvenile abalone not eaten by the lobsters themselves are quickly 
taken by other predators. Fortunately, adult abalone are safe from the lobsters, but if nothing is done to 
protect these large animals from the poachers, it is believed that abalone will not survive the first 
decade of the 21st century. 
 
Linefishery 
 
The South African linefishery is a multisector, multispecies fishery targeting approximately 200 
different species of fish, of which 95 contribute significantly to the catches (van der Elst 1989, 
Griffiths 1997). The origins of the linefishery can be traced back to fishing activities of the indigenous 
Khoi and European seafarers in the 1500s (Griffiths 1999). The Dutch colonised the Cape in 1652 but 
due to various restrictions the fishery was slow to develop, in spite of an abundance of fish. All 
restrictions were removed when the British captured the colony in 1795, and by the mid-1800s the 
boat based linefishery had become a thriving industry.  
 
In spite of its long history, control of the fishery has left a lot to be desired, with the result that most of 
the target species are considered to be overexploited and many of the stocks are listed as collapsed. 
The first comprehensive management framework for the linefishery was introduced in 1985, but 
owing to the lack of biological information and fishery data, the level of protection afforded to each 
species was largely dependent on subjective perceptions of its vulnerability to over-exploitation. 
Strong lobbying by fishers and the absence of clear management guidelines also resulted in 
considerable compromise in the implementation of management measures. Subsequent assessments of 
the stock status of the principal target species indicate that the combination of minimum size and bag 
limits introduced, were largely ineffective. Silver kob (Argyrosomus inodorus), for example, was 
perceived as a resilient species; minimum size limit was set at the age at 50% maturity, commercial 
catches were not limited and recreational and subsistence anglers restricted to a generous bag limit of 
10 fish/person. A recent assessment of the South African silver kob stocks indicate that spawner 
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biomass has been depleted to between 3 and 12% of the pristine condition. Assessments of other 
principal species indicate that many of them are in a similar condition (Table 10). In most cases catch 
per unit effort (CPUE) is only a fraction of what it was in the past and stocks are in a critical condition. 
In many cases stocks have been depleted, as a result of effort subsidisation, far below the level at 
which commercial fishing remains viable. Improved technology (e.g. bigger and faster vessels, 
freezers, echo sounders) allowed access to new fishing grounds, while participation in other fisheries 
and progressively switching to less and less desirable species allowed fishers to continue targeting 
prime species with a minimal reduction in effort. Linefish are important predators of both pelagic and 
benthic organisms, so in additional to loss of productivity (i.e. reduced annual catch) associated with 
the highly diminished population levels, considerable impact on the ecosystem is anticipated (Griffiths 
1999).  
 

Table 10.  Spawner Biomass Per Recruit (SB/R) Estimates, Stock Status and Change in Catch 
Per Unit Effort (CPUE) for the Ten Most Important Commercial Linefish and a Variety of 

other Historically or Currently Important Recreational and Commercial Species 
(data from Griffiths, 1997,1999 and Mann, 2000) 

 

Species SB/R 
(%) 

Stock 
Status 

CPUE: 
Current vs 

Historic 
(%) 

Cape snoek Thyrsites atun - Unknown 56 

Silver kob Argyrosomus inodorus 3-12 Collapsed 4-9 

Carpenter Argyrozona argyrozona - - 3-26 

Yellowtail Seriola lalandi - - 50-75 

Hottentot Pachymetopon blochii - - 22-38 

Geelbek Atractoscion aequidens 5 Collapsed 1-4 

Slinger Chrysoblephus puniceps 14-16 Collapsed - 

Panga Pterogymnus laniarius 67 Under-exploited 165 

White stumpnose Rhabdosargus globiceps - - 0.2-48 

Red Roman Chrysoblephus laticeps 31-54 - 5-17 

Dageraad Chrysoblephus cristiceps 5 Collapsed - 

White steenbras Lithognathus lithognathus 6 Collapsed 10 

Garrick Lichia amia >50 Under-exploited - 

Dusky kob Argyrosomus japonicus 1.4-6.9 Collapsed - 

Squaretail kob Argyrosomus thorpei 17 Collapsed 11 

Elf Pomatomus saltatrix 34 Over-exploited 40 

King mackerel Scomberomorus commerson 33 Maximally exploited - 

Queen mackerel Scomberomorus 
plurilineatus 50 Under-exploited - 

Strepie Sarpa salpa 60 Under-exploited 150-230 

Galjoen Dichistius capensis 20-45 Over-exploited 5 

Seventy-four Polysteganus undulosus <5 Collapsed 0.01-0.2 

Red steenbras Petrus rupestris - Collapsed - 
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Yellowbelly rockcod Ephinephelus 
marginatus 19 Collapsed 70 

Catface rockcod Ephinephelus andersoni 13 Collapsed 3 

Red stumpnose Chrysoblephus gibbiceps - Collapsed 1-5 

Longfin tuna Thunnus alalunga 20 Collapsed - 

Yellowfin tuna Thunnus albacares 30.5 Over-exploited - 
 
Crustacean Trawlfishery 
 
The multispecies crustacean trawl fishery is based on several co-occurring shallow-water prawn 
species, some deeper-water prawn species, langoustine Metapenephrops mozambicus and Nephropsis 
stewarti, rock lobster Palinurus delagoae and deep-sea red crab Chaceon macphersoni. Principal 
trawling grounds extend between 25 and 31°S, spanning South African and Mozambique waters. 
Stocks of most of these species in South African waters simply represent the southernmost breeding 
populations of a much larger stock off Mozambique. South African vessels fish in both local and 
Mozambique waters, but when fishing off Mozambique vessels are required to offload in Maputo. 
Annual catches of shallow water prawns declined sharply between 1991 and 1993, but this was 
attributed to abnormally dry conditions in the eastern part of the country during this time which had a 
negative effect on recruitment, rather than overfishing (Groeneveld and Melville-Smith 1995). Catches 
of pink prawns also declined somewhat in 1992 resulting in a shift of effort towards shallower waters 
and a resultant increase in the catches of langoustines and rock lobsters during this period. Catches of 
red crabs have also been increasing steadily since 1990. 
 
Cephalopods 
 
Squid is caught as a directed jig fishery and as a bycatch by trawlers. The jig fishery targets primarily 
the inshore spawning concentrations of Loligo vulgaris reynaudii, in waters up to 50 m depth (Roel et 
al. 1998). The area where spawning is most intense is situated between Plettenberg Bay and Port 
Elizabeth off the south coast. After several years of catches averaging more than 6 000 tons there was 
a decline to about 3 800 tons in 1997, followed by a recovery to 6 217 tons in 1998. Effort has 
increased considerably in the last few years mainly through replacement of small skiboats by more 
powerful catamarans. There is now concern about the levels of effort being deployed in the fishery. A 
targeted overall reduction of 10% for the 1998/99 season was not achieved because of the lack of 
enforcement. The fishery is regulated by means of a closed season of variable length, and effort 
restrictions in the form of limits on the number of vessels and numbers of fishers on board.  
 
Beach Seine and Gill Net Fisheries 
 
The beach seine and gill net fisheries are South Africa’s oldest commercial fisheries. Seining dates to 
the arrival of the first European settlers in 1652, whereas the introduction of gill nets is attributed to 
Portuguese fishermen during the 1860s (Thompson 1913). Lamberth et al. (1997) estimate that there 
are at least 7 000 active gill and beach seine fishermen in South Africa, together reporting an average 
catch of 1 600 tons per year. Many fishermen do not report their catches and this is thought to be a 
gross underestimate; actual annual catches are thought to lie anywhere between 2 000 and 20 000 tons 
(Hutchings et al. 2000). Most of the catch is made up of two target species, harders Liza richardsonii 
(60%) and St Josef shark Callorhynchus capensis (10%), but it includes a substantial portion of 
bycatch (30%) mostly comprising linefish species. Hutchings et al. (2000) studied the gill and beach 
seine fisheries on the west and south-western coasts of South Africa and concluded that the principal 
target species, harders, appear to be maximally exploited and even overexploited in the most heavily 
fished areas.  
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Seaweeds 
 
There is no significant subsistence or recreational seaweed use in South Africa, but several species are 
exploited commercially. The kelps, Ecklonia maxima and Laminaria schinzii, make up the largest 
sector of the seaweed industry in terms of tonnage. Most of the harvest is taken on the west coast 
where beach cast plants have been collected and dried for export since 1953 (Anderson et al. 1989). 
Small quantities are used locally in animal feed and fertiliser, but the bulk is exported for the 
extraction of alginic acid. The first industry to develop was one for beach-cast Gracilaria verucosa, 
which was initiated in Saldanha Bay in 1942 (Griffiths and Branch 1997). Production peaked at 
around 2000 tons dry mass in 1967, but declined to almost zero after the construction of the ore-
loading jetty in Saldanha Bay in 1974. There has been a moderate recovery since then to 413 tons 
exported in 1993.  
 
Apart from removing a potential source of food for beach invertebrates, the impacts of harvesting 
beach cast kelp are minimal. A small number of permits are also issued for the harvesting of live kelp. 
A diver, armed with a sharp knife, cuts the kelp plants at the base of the stipe and plants float to the 
surface and are either collected by boat or are allowed to drift ashore. Where pressure from benthic 
grazers is low, young kelp plants are able to recruit rapidly into the cut lanes and re-establish a surface 
canopy within 2-3 years after harvesting (Anderson et al. 1989, 1997). 
 
Other Intertidal Resources 
 
Subsistence fishers have exploited intertidal shellfish resources off the South African coastline for at 
least the past 100 000 years. Human population densities in the coastal zone remained low until 
relatively recently, and the impacts of this exploitation were probably minimal. Recently, however, 
rapid population growth, combined with a concentration of marginalized communities and the 
expansion of recreational activities on the coast has led to unprecedented increases in the intensity of 
shellfish collection for personal consumption, subsistence use and as bait for other species. Mussels 
probably constitute the most heavily exploited non-commercial invertebrate resource in South Africa. 
Most of the harvest comes from the eastern side of the country where annual take is estimated at 700 
tons per year and paradoxically, mussels are least abundant (Griffiths and Branch 1997). The next 
most heavily exploited intertidal resource is the wild oyster Striostrea margaritacea. Oysters are 
collected for personal consumption and as a small commercial fishery. Commercial permit holders in 
the Western Cape took 387 228 oysters in 1993 while those in KwaZulu-Natal account for around 500 
000 oysters per annum. Other invertebrates species harvested for personal consumption or as bait 
include octopus, limpets, sand and mud prawns, sand mussels, crabs, various polychaete worms, red 
bait, pencil bait, winkles, chitons, venus ear and pencil bait (Lamberth 1998, Griffiths and Branch 
1997). Recorded impacts of exploitation include reductions in abundance of target species (e.g. Branch 
1975, Hockey and Bosman 1986, Lasiak and Dye 1989), reduced mean sizes (e.g. McLachlan and 
Lombard 1981, Dye et al. 1994) and resultant reductions in reproductive output (Branch 1975, Branch 
and Moreno 1994). Impacts of exploitation have also been reported for non-target organisms such as 
incidental mortality (e.g. van Herwerden 1989, Wynberg and Branch 1991), changes in community 
structure (e.g. Dye 1988, Lasiak and Field 1995) and modification of habitat (Wynberg and Branch 
1994). 
 
3.2.3 The Relative Importance of Commercial, Subsistence and Recreational Fisheries in 

South Africa 
 
South African fisheries are unevenly distributed around the coast, reflecting the change from species-
poor, but highly productive, upwelling systems on the west coast, to increasingly species rich, but 
progressively less productive, fisheries from Cape Point to Kosi Bay. Thus fishery resources change 
from being of extremely high commercial value on the west coast to being of increasing recreational 
value on the east coast, even with increasing degrees of non-consumptive use towards Kosi Bay (e.g. 
scuba diving).  
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Commercial Fisheries 
 
The most productive commercial fisheries are located off the west coast of the country, where 
significant proportions of town and village populations may be involved in the fishing industry. These 
are dominated by large-scale demersal and pelagic commercial fisheries where most people are 
employed as labourers, but also include small-scale enterprises involved in inshore commercial line 
and net fisheries and shellfishing. Commercial fisheries, and the numbers of participants in them, 
decrease in scale and importance towards the east of the country. Both the trawl fisheries and the 
smaller scale but important shellfish fisheries decrease in importance towards the east, especially 
beyond the Agulhas bank. Commercial boat-based linefishing, however, maintains its importance 
further eastward. In the east of the country, particularly in the former Transkei and Natal, there is some 
reliance on exploitation of coastal resources for subsistence by rural communities.  
 
Subsistence Fisheries 
 
Recent estimates suggest that about 20 000 households in South Africa are involved in subsistence 
fishing, with the greatest number of fishers being present on the east coast. Subsistence fishers are 
mainly users of marine resources, with most harvesting taking place on or from the shore. However, 
there is some degree of subsistence utilisation of estuarine fish resources. The most prominent 
estuarine subsistence fisheries are at the country’s two largest estuaries, St Lucia and Kosi, in 
KwaZulu-Natal, where about 120 households are involved in traditional trap, spear and basket fishing. 
 
Recreational Fisheries 
 
In addition to commercial and subsistence use of fishery resources, there is a substantial recreational 
fishery in South Africa, with over 400 000 participants. This is spread throughout the coastline, except 
for the west coast, where there is relatively little recreational effort. Effort increases towards the east. 
Angling is considered to be one of the fastest growing recreational activities in the country. 
 
The estimated total number of participants in different types of fisheries are summarised in Table 11. 
 

Table 11.  Types of Participants in the Different Fisheries, Giving Estimated Total Numbers of 
Participants Where Possible (X indicates no data available) 

Type of 'fishery' Subsistence Commercial 
(incl. illegal) Recreational 

Estuarine bait fishery (inverts) 30 000 (?) >5000 (?) ?50 000 

Estuarine recreational angling (boat and shore)   72 347 

Estuarine net fisheries (gill and seine)  1 350  

Estuarine traditional fisheries (spear, trap, basket) 120+   

Inshore linefishing (shore, boat)  18 533 424 054 

Inshore spear fishing  7 000 7 000 

Inshore net fisheries (gill, seine)  3 118  

Seaweeds  X  

Intertidal invertebrates 30 000  X 

Rock lobster and abalone  X X 

Cephalopods  X  

Demersal fisheries  X  

Pelagic fisheries  X  
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3.2.4 Economic Value of South African Fisheries 
 
Commercial Fisheries 
 
Commercial fisheries in South Africa are estimated to be worth a total of R2 070 million annually 
(Table 12), amounting to some 0.5% of Gross Domestic Product. Just over half of this value is made 
up by the demersal fishery, while the pelagic fishery provides another 20%. Inshore coastal fisheries 
make up the remaining 25% of the value of commercial fisheries. Of this, commercial linefishing 
constitutes just 6%, with crustacean and mollusc fisheries (including the mariculture industry) making 
up the remainder. The latter include the valuable lobster, squid and abalone fisheries. 
 
The official estimates, however, do not include unreported effort, including poaching. For example, 
the commercial net fishery, officially estimated to land about 1 258 tons, probably lands closer to 6481 
tons per year (Lamberth and Turpie 2001).  
 
Subsistence Fisheries 
 
A wide variety of resources are taken by subsistence fishers, many used on a seasonal basis. Among 
subsistence households, finfish are the most commonly harvested resource, being harvested by 81% of 
households (Russell et al. 1999). At least 20 types of invertebrates are also harvested, with mussels, 
octopus and rock lobster being the most important of these. Whereas subsistence harvests on the west 
coast are dominated by one fish species, those on the east coast are multispecies fisheries.  
 
There have been very few detailed studies of subsistence fisheries in South Africa. Preliminary 
estimates suggest that the subsistence catch, all species combined, is in the order of 2662 tons per year, 
of which 630 is fish and 100 tons is high-value abalone (Russell et al. 1999). Assuming that the entire 
catch is for household consumption, with an average local trade value of R3 per kg, the fishery could 
be valued at about R8 million.  
 
Even if higher prices were applicable, the total value of this fishery is very small in comparison with 
South Africa’s commercial fisheries. However, the contribution that this activity makes to the 
livelihoods of these fishers is probably substantial especially if we consider the costs of substituting 
alternatives types of protein. Subsistence fishers usually come from communities which have had a 
long-term involvement with fishing, and are considered to be highly dependent on the resources 
harvested (Clark 1999). Moreover, poorer households tend to be more strongly dependent on 
harvesting basic fishery resources than richer households (Russell et al. 1999). The above estimate 
suggests that subsistence households gain about R400 worth of protein per household per year. This is 
a small amount, but significant in terms of the annual income of these rural households. More detailed 
studies that have been conducted at St Lucia and Kosi Bay suggest that the contribution to household 
income can be substantially higher than this. The trap and spear fisheries in these systems yield about 
73 and 16 tons, respectively, worth approximately R224 840 and R49 280 (Lamberth and Turpie 
2001). With about 120 participants, these catches represent an income of at least R2300 per household 
per year. 
 

Page 28 of 103 



South Africa National Report 040302 

Table 12.  Official Estimates of Catches, Landings and Values of all Commercial Fisheries 
(Including Seaweed) in South Africa in 1997 (Fishing Industry Handbook 2000) 

 

 Landed mass 
(tons) 

Landed value 
(R'000) 

FOB wholesale 
(processed) value 

(R'000) 
% FOB value

TOTAL 446 767 872 437 2 070 283 100.00% 

Demersal 146 636 473 481 1 104 853 53.37 

Deep-sea and midwater trawl 132 129 411 437 989 744 47.81 

Inshore trawl 10 492 37 218 68 736 3.32 

Longlining 4 015 24 826 46 373 2.24 

Pelagic 272 111 112 721 439 224 21.22 

Canned fish 73 878 31 768 307 037 14.83 

Fish meal and oil 195 568 79 874 117 413 5.67 

Bait 2 665 1 079 9 000 0.43 

Rock lobster 2 093 103 330 167 021 8.07 

West coast 1 678 58 730 111 409 5.38 

South coast 415 44 600 55 612 2.69 

Crustacea, molluscs 7 715 88 980 225 975 10.92 

Trawling (excl Moz) 393 10 790 12 484 0.60 

Squid jigging 3 811 64 787 91 464 4.42 

Abalone 537 12 888 79 433 3.84 

Oyster wild 112 515 1 202 0.06 

Oyster cult 596  8 940 0.43 

Mussels cult 2 145  27 885 1.35 

Prawns cult 120  4 560 22 

Red bait (by-product of mussel 
farming) 1  7 0.00 

Line, small nets 17 221 92 470 128 239 6.19 

Snoek fishing 6 481 25 924 51 848 2.5 

Tuna fishing 3 325 21 493 26 471 1.28 

Handline other 6 257 42 480 45 135 2.18 

Small net 1 158 2 573 4 785 0.23 

Seaweed (dry weight) 991 1 455 4 971 0.24 
 
 
Recreational Fisheries 
 
Recreational fishers land an estimated total of 5 731 tons annually (Table 13), a total mass which is 
comparable to some of the smaller commercial fisheries, and thus not insignificant.  
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Table 13.  Estimated Estuarine and Coastal Catches by Recreational Fishers  along Different 

Parts of the South African Coast  (based on Lamberth and Turpie 2001) 
 

 West South East Transkei KwaZul
u-Natal Total 

Estuarine shore and boat 
angling 14.0 409.6 223.5 141.1 245.4 1033.6 

Cast net 2.2 31.1 19.9 12.5 52.4 118.1 

Coastal shore angling 115 1 021 1 039 336 662 3 173 

Coastal boat angling 407 171 236 No data 470 1 283 

Coastal Spear fishing 19 79 (S and E coast) No data 25 123 

TOTAL 557.2 1632.7 1518.4 489.6 1454.8 5730.7 
 
However, in contrast to commercial, and even subsistence fisheries, the value of this catch is not 
simply related to the value of the fish caught. If this were the case, the recreational fishery would be 
rather insignificant. The fact that recreational fishers in South Africa, most of who belong to the upper 
income-earning sectors of society, spend substantial amounts on their hobby needs to be taken into 
account. Recent estimates, based on comprehensive survey data, suggest that the fishery is worth some 
R2.4 billion annually (Table 14). This is slightly higher than the total value of the entire South African 
commercial fishery!  To put this recreational value in perspective, the amount of money spent by 
recreational anglers on catching a fish is more than 100 times the value of the fish. The recreational 
sector also generates a substantial amount of employment through the creation of subsidiary industries 
(Table 14). 
 
Table 14.  Estimated Contribution of the Coastal Recreational Fisheries to National Income, in 

1997 Rand (based on Mcgrath Et Al. 1997 and Lamberth and Turpie 2001) 
 

 R (millions) No. employed 

Estuarine angling and cast net 429 25 740 

Coastal shore angling 1 852 111 120 

Coastal ski-boat angling 128 7 680 

TOTAL 2 409 144 540 
 
3.2.5 Impacts of Over-Exploitation on Target Species 
 
Over-exploitation is generally accepted as being synonymous with overfishing, which can be broadly 
categorised into four types (Plan Development Team 1990). Two are specific to the target species, 
while the other two describe impacts on the ecosystem as a whole, and will be described in the next 
section. Growth overfishing occurs when fishes are caught before they have had an adequate chance to 
grow. By catching fish when they are still small, the benefit of the additional weight increment from 
further growth is lost. Much more severe than growth overfishing is recruitment overfishing. Targeting 
only the largest individuals in a population reduces adult stocks, causing lower egg production, thus 
increasing the chances of recruitment failure. Empirical and theoretical studies suggest that stock 
collapse becomes highly probable when equilibrium spawning stock biomass (the weight of spawning 
fishes) falls below a critical minimum level of 20% of the unharvested level (Goodyear 1988, 1989). 
 
Classic symptoms of over-exploitation exhibited by target species include reduction in local or global 
population sizes, reduction in the geographical range occupied, reduction in the average size of 
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individuals in a population, reduced growth rates, reduction in size at maturity, reduction in genetic 
diversity, recruitment failure and occasionally extinction. Many of the impacts have been observed in 
countless instances both locally and abroad and require no further explanation or discussion. Some are 
less obvious and are more difficult to detect.  
 
Because fishing is size selective it tends to remove the larger, and thus the older members of a 
population. Dominant age modes in populations of long-lived reef fish can differ by as much as 20 
years between lightly and heavily exploited populations (Boehlert 1996). Genetic regulation of 
longevity has been observed in metazoans (Larsen et al. 1995), but the extent to which selective 
harvesting of older individuals can reduce or modify genetic diversity in marine organisms is 
unknown. Selective harvesting of larger fish also intrinsically removes faster-growing fish, and 
depending on the extent to which growth rates are genetically determined, can alter growth rates in the 
population as a whole (Wohlfarth 1986). Age at maturity also varies between species, and exploitation 
will most often select for younger ages at maturity (Borisov 1979). Compensatory changes in growth 
and reproduction are considered to be an important mechanism that allows fish stocks to rebound from 
over-exploitation or other effects that lead to low stock size (McFadden 1977). The scope for 
compensation, however, may be dependent on a range of genotypes in the population; through directed 
selection, fishing can change the genome, and possibly the species’ ability to respond in compensatory 
ways (Boehlert 1996). 
 
3.2.6 Ecosystem Impacts of Overfishing 
 
Effects of overfishing on ecosystems can be broadly classified into two types. Ecosystem overfishing 
refers to community instability characterised by shifts or flips in dominance and relative abundance 
caused by reduced populations of certain species, usually predators. Serial overfishing is a sequential 
loss of species over time. It usually starts with apex predators and occurs because fishing effort 
continues in a multispecies fishery even though a particular species may have become scarce.  
 
Classic symptoms of ecosystem overfishing include changes to species composition, changes in 
relative dominance, trophic functioning and alteration of predatory-prey interactions. Assemblages of 
fishes and other organisms are typically structured by a combination of morphological specialisation, 
predation and some competition. By changing the relative abundance of certain species, fisheries can 
disrupt these processes and thereby alter assemblage structure (Gulland 1987, Britz and Moyle 1993). 
Fisheries are often developed targeting higher trophic level species, thus reducing predation on lower 
trophic level species allowing them to increase in abundance and in turn to affect species further down 
the food chain (Marten 1979). Birds, sharks and marine mammals are apex predators in the marine 
ecosystem and compete with man in utilising living marine resources. In earlier years many apex 
predators were considered as marine resources and were exploited along with fish and invertebrates. 
Most have now been given protection through various national and international laws, but they 
continue to suffer the effects of overfishing due to the reduction in abundance and in some cases the 
complete collapse of their prey species. 
 
3.2.7 The Socio-Economic Impacts of Over-Exploitation  
 
Over-exploitation of resources may affect peoples economic well-being in a number of ways. Firstly, 
over-exploitation of stocks leads to diminishing productivity, and hence diminishing benefits to the 
users over time. Secondly, the impact of over-exploitation of one stock, may impact on the 
productivity of other stocks, thus potentially adversely affecting benefits derived by other parties. In 
addition, the impacts of over-exploitation on biodiversity may negatively affect values, which are not 
derived from consumptive use, but from enjoyment of natural amenities and biodiversity itself.  
 
Commercial Fisheries 
 
The large-scale commercial demersal and pelagic fisheries were probably the first to encounter the 
impacts of over-exploitation in South Africa. These fisheries have experienced dramatic drops in 
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stocks and catch per unit effort, and have experienced years of total allowable catch well below the 
maximum or optimal sustainable yields that could have been maintained in a well managed fishery. 
With greatly improved means of stock assessment and quota setting, as well as stricter enforcement, 
the fisheries are now considered to be well managed, though some are still in a state of recovery and 
have not returned to their full potential. The catches in these fisheries have been relatively stable over 
the past ten years (White paper), and these fisheries can be considered to have adapted to or recovered 
from the impacts of past over-exploitation. Furthermore, it is unlikely that these stocks will be as badly 
overexploited in future as some of them have been in the past.  
 
It is the small-scale commercial fisheries that are exposed to the greatest risk of the effects of over-
exploitation. An alarming proportion of inshore species are overexploited, several having collapsed to 
below 10% of their pristine spawner biomass. Interestingly, however, overall catches of linefish have 
remained relatively stable over the past ten years. Catch figures, however, do not reflect changes in 
catch per unit effort, which generally declines with a decline in stock size. A decrease in CPUE 
translates into increased costs, or decreased profits, for commercial fishers. Indeed, although the 
catches of certain linefish, such as yellowtail and snoek have increased over the past decade, current 
catch rates are less than 60% of historical rates (Griffiths 1999). These are both pelagic nomads, which 
are thus not as vulnerable to overfishing as other species. For other linefish species, catch rates have 
declined far more dramatically, with catch rates of under 5% of historical catch rates for over half the 
25 stocks investigated (Griffiths 1999), and nearly all under 25%. 
 
Despite such heavily depleted stocks and declining catch per unit effort, the number of participants in 
the linefisheries remains high, and applicants by potential new entrants continue unabated. This does 
not mean that there has been no significant economic impact of over-exploitation on these fisheries, 
however. The reason for this phenomenon can largely be explained by the concept of ‘effort 
subsidisation’, which can happen in three ways, as follows (Griffiths 1999): 
 

1. part-time commercials - fishers who have commercial access to the fishery but generate 
income elsewhere. These are effective recreationals who cover the costs of their sport by 
selling part of their catch. In fact, less than 20% of boats catch more than 80% of the 
reported catch;. 

2. multiple access - participants who have access to more lucrative resources (e.g. tuna, rock 
lobster), and only focus on linefish when they are abundant or when other target species are 
unavailable; and 

3. new entrants - permit holders that are unable to make a profit sell within a couple of years to 
optimistic new entrants, who follow a similar cycle. It is estimated that as many as one third 
of commercial linefish permits change hands each year.  

 
Thus the economic impacts of over-exploitation in the linefish sector are subtle, but would probably be 
measurable in terms of decreased incomes to individual participants. This is also supported by the 
continuing reduction in the number of active commercial vessels since 1989 (Griffiths 1999). 
 
Net fisheries, while concentrating on harders (mullet), generally have relied on a small permissible by-
catch of linefish species to turn a good profit. With the over-exploitation of these species’, it is 
becoming evident that this fishery is also in economic decline. As is the cases with the line fisheries, 
the small-scale net fisheries appear to support a considerable number of participants despite declining 
catches. Again, the explanation lies largely in the three types of “effort subsidisation” outlined above. 
An economic analysis of the fishery reveals that very few participants generate their main income 
from the fishery, and very few make any significant profit (Hutchings, Lamberth and Turpie in press). 
In effect, as stocks in the line and net fisheries have declined, and effort has continued at a high rate, 
the profits, or rents of the fisheries have been dissipated by an increasingly high proportion of 
revenues being spent on fishing effort. Thus, even in the case of linefish where overall catches and 
landed values may not have changed dramatically, the profitability of these fisheries has been 
significantly undermined by the escalating costs of the effort per unit of fish caught.  
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In some of the commercial invertebrate fisheries, on the other hand, over-exploitation has reached the 
level that total landed catches have begun to decline. Stocks of several invertebrate species, especially 
rock lobster and abalone, have been subject to dramatic local over-exploitation, and overall catches 
have declined markedly in the past ten years. In the case of the rock lobster, stocks have been “mined” 
down to a level where they are now sensitive to growth rate changes. When stocks are overexploited to 
the extent that catches decline, or quotas are reduced, this means that the gross income of the fishery is 
affected. Prices may increase in response to greater scarcity, ameliorating this effect to some degree. 
Thus it is principally the changes in effort that have an economic impact, and secondarily, a reduction 
in catches.  
 
Unless small-scale commercial fishing effort is drastically curtailed, these fisheries may be expected to 
have virtually no value within the next ten years. Indeed, it is estimated that an effort reduction of 60% 
is required to achieve maximum economic yield from the net fishery (Hutchings et al. in press). 
 
Subsistence Fisheries  
 
Over-exploitation has quite different types of impacts on subsistence users. Instead of translating to 
profits and income generated, the costs to subsistence users can be considered in terms of time and 
nutrition. Subsistence fishers in South Africa generally live close to where they harvest, and harvest 
over relatively short sections of coast (<20km) (Clark 1999). Many areas along the former Transkei 
(Eastern Cape) and KwaZulu-Natal coasts have undergone increasing exploitation over the past few 
decades, such that local shores have been denuded. Stocks of mussels, oysters and other species often 
have been cleared completely from intertidal areas such that they can only be found below the low tide 
mark. It is thanks to their persistence in subtidal refuges that these shores eventually become 
recolonised. Meanwhile, harvesters have to search for food further a field, a factor that may have 
serious time costs for women who also have to devote time to cultivation, fuel and water collection 
and other household chores. Subsistence fisheries also provide an important source of protein to rural 
households, and their depletion may adversely affect the diet and consequently the health of household 
members. All of these factors contribute to the productivity, and thus the well being, of rural 
households, but are difficult to measure in conventional economic terms.  
 
Recreational Fisheries 
 
Recreational fisheries generate more income in South Africa than all the other fisheries combined. 
While the recreational catch is substantial, it is far lower than the commercial catch, although more 
comparable to the small-scale commercial catches. Recreational anglers target many species in 
common with the commercial linefisheries, and the recreational CPUE has also undergone a marked 
decline over the past two decades (van der Elst 1989, Bennett 1991, Griffiths 1999). In spite of this, 
however, recreational angling has been one of the fastest growing sports in the last decade. Although 
recreational anglers may redistribute themselves to some degree in response to local changes in catch 
rate due to depletion, the demand for fishing is not greatly affected by overall average stock condition. 
Recreational anglers quickly adapt to the level of effort required to catch fish, and the value of this 
fishery is probably the least sensitive to over-exploitation of any fishery. The effort, mostly 
comprising leisure time, carries very little cost to recreational anglers, and thus expenditures cannot be 
expected to change significantly, until catch rates virtually fall to zero.  
 
3.2.8 Conclusions 
 
Most of South Africa’s large commercial fisheries are reasonably well managed. Many went through a 
period of over-exploitation and in some cases even collapse, but are now strictly controlled through 
various catch and effort restrictions. Efforts are also being made to rebuild depleted stocks wherever 
possible. Many of the smaller, lower value fisheries are not well managed, however, and continue to 
operate outside of sustainable limits. This is particularly evident in fisheries with a large number of 
participants and/or where entry into the fishery does not require a large capital investment. These 
fisheries require urgent management intervention in order to reduce effort and allow stocks to recover 
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such that maximum benefit can be realised. South Africa has adopted the “user pays “ principle but 
management and enforcement requirements for most of these small fisheries far exceeds the tax 
revenue that can be extracted from the participants. 
 
3.3 Loss and Modification of Habitat:  Biophysical and Socio-Economic Impacts  
 
3.3.1 Richards Bay 
 
Introduction 
 
The Mhlathuze Estuary as it exists today was largely created as a result of the construction of the Port 
of Richards Bay between 1972 and 1976. Before the harbour developments, the estuary was a large 
shallow bay, approximately three times the size of the present estuary, and had a relatively narrow 
connection with the sea.  
 
Approximately one-third of the original bay was separated from the harbour by an artificial sand berm 
and a new entrance to the smaller estuary was excavated. One of the reasons for this was to avoid the 
influx of fluvial sediments into the harbour and prevent pollutants in the harbour from entering the 
estuary.  
 
The tidal range in the original bay was only between 0.1 and 0.4 metres and the depth was up to 1.0 
metre at low tide (CSIR, 1974). The mouth of the “new” estuary was opened artificially in 1975. A 
wide, open, mouth developed after the breaching, providing a much shorter connection with the sea 
than was the case with the old bay, and the tidal range in the new estuary increased to 1.4 metres at 
spring tides. This wide-open mouth is mainly maintained by strong tidal flows related to the 
considerable size of the estuary. It is highly unlikely that the mouth will ever close under the 
prevailing conditions.  
 
The Mhlathuze River was canalised and diverted into this new estuary. Before the harbour 
development, the river water filtered through a vegetated delta before entering the estuary. 
 
Impacts of the Richards Bay Harbour Construction  
 
Construction of Richards Bay harbour between 1972 and 1976 resulted in a 30% reduction in the 
botanical importance of the estuary. The loss of plant communities as a consequence of the Richards 
Bay Harbour development is summarised in Table 15. However, the “new” smaller estuary favoured 
the growth of mangroves so that the total area covered by mangroves in the present harbour (the Port 
of Richards Bay) and the “new” estuary is four times greater than the area covered prior to 
development. Planned expansion of the Port of Richards Bay will result in the reduction of mangrove 
habitat from 247 ha to 100 ha, a 60% reduction (Table 17) in the port. 
 
An overall assessment of the present state of the Mhlatuze Estuary judged it to be largely modified. 
There have been large changes in the natural habitat, biota and basic ecosystem functions and an 
extensive decrease in the resource base. These details are summarised in Table 16. 
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Table 15.  Change in Plant Communities in Richards Bay Following Harbour Construction 
(after Adams, Bate and Riddin 1998) 

 

Area (Ha) Percentage 
Change Plant Communities 

Pre-harbour Present  

Phytoplankton 2000 679 - 66% 

Intertidal benthic 
microalgae 

16 (mudflats)+94 
(sandflats) 90 - 18% 

Submerge macrophytes 63 5 - 92% 

Salt marsh 50 60 +20% 

Reeds and sedges 590 205 - 62% 

Hygrophilous grass and 
sedges 609 103 - 83% 

Papyrus 154 0 -100% 

Mangroves 150 652 +335% 

Swamp forest 29 0 0% 
 
At least 133 different species of fishes from 52 families have been recorded from the Mhlathuze 
Estuary. The highest number of species was recorded from the system in recent years. Habitat 
modification has resulted in some changes in the species composition of the estuary (Weerts, Wepner 
and Cyrus 1998). Cyrus and Forbes (1996) emphasise the role that the deep water harbours of Durban 
and Richards Bay play as nursery areas for juveniles of marine fish and penaeid prawns normally 
found in estuaries. The Mhalatuze Estuary is one of only two permanently open estuaries on the 
KwaZulu-Natal coast and, therefore, is very important as a nursery for the juveniles of marine fish. 
 
Major Risk Sources in the Port of Richards Bay 
 
The following activities and locations in the Port of Richards Bay have been identified as major risk 
sources: 
 

• the Combi Terminal, which handles the most diverse range of cargoes: containers, steel, 
granite, forest products, aluminium, ferro metals and other general cargo;  

• the Bulk Metal Terminal handles approximately 2.5 million tonnes of cargo per annum in 
the form of ferro alloys, pig iron, steel and granite. The ferro alloys and pig iron storage 
areas cover about 15 000 m² and the steel terminal storage area about 43 000 m²;  

• liquid bulk cargo handled by the port includes: fuel oil, butene, butadiene, ammonia, 
propylene, hexane, octane and acetone;  

• dry bulk cargoes include: andalusite, chrome sand, clay, copper concentrates, manganese 
ore, rutile, titanium slag, vanadium slag , vermiculite, woodchips, zircon, rock phosphate, 
alumina, sulphur, coking coal, potash, fertiliser and petcoke; and  

• the Richards Bay Coal Terminal operates at a capacity of more than 80 million tonnes per 
year and is scheduled to increase ultimately to 100 million tonnes per year.  
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Table 16.  Habitat Modification in the Mhlathuze Estuary (after IWR Environmental 1999) 
 

Component Importance Extent Modified 

Physical 
embayment 

Nationally High - unique type of 
estuary with important aesthetic 
considerations, mouth will always 
be open. 

Largely modified - Morphology of the 
estuary considerably changed from its 
natural configuration, new mouth stable. 

Water Quality High - Unique water quality 
characteristics. 

Moderately modified - Some chemical 
(PAHs) and biological contaminates 
otherwise typical of nutrient poor 
systems along this coast. 

Vegetation 

Nationally high (1st) for it is 
botanically the most important in 
the country. It has a high 
biodiversity, the largest areas of 
mangroves in country and the 
most southern occurrence of a 
Zostera community in KZN. 

Moderately modified - Approximately 
30% reduction in the Biological 
Importance from pre-harbour 
development. 

Zooplankton 
Locally/regionally high for it has 
an important microplankton 
component. 

Largely modified - Tidal exchange to 
high to permit the development of large 
communities. 

Zoobenthos 
Locally/regionally high due to its 
high species numbers and high 
diversity. 

Largely modified – The system is now 
changed to a marine dominated estuary. 

Macrocrustacea 
Nationally high for it would be of 
increasingly importance if the 
harbour area deteriorates. 

Moderately modified - Some rare and 
economically important species still 
present. 

Fish 

Nationally high due to the 
occurrence of 5 Red Data species, 
a high number of endemics, 
provides a good habitat and is the 
only open estuary in the region. 

Moderately modified - High significant 
as a permanently open estuary and with a 
high number of endemics and Red Data 
species. 

Birds 
Highly ranked in national 
comparison, possibly at least 10 
red data species. 

Seriously modified - Too little 
information for a proper assessment. 

 
Tidal gates were constructed in the berm to allow flushing of the harbour, but have never been 
operational. At spring tides water can overflow from the harbour into the estuary. Pollutants, such as 
oil can, therefore, enter the estuary over these gates. 
 
Dredging has a number of adverse effects on the aquatic environment. Since the initial excavation of 
Richards Bay harbour, dredge spoil has been dumped at regular intervals on the adjacent beaches. The 
beach meiofauna is negatively affected by the smothering effect of this fine sediment. Dredging can 
remobilise heavy metals accumulated in harbour sediments and affect the surrounding marine biota 
negatively. There is also some risk that the fine sediment in suspension may enter the estuary and 
smother some of the submerged vegetation (D. Cyrus, University of Zululand pers. comm.). 
 
Recent surveys conducted by the CSIR confirmed that there is some metal contamination in the 
sediments of the harbour area, but that it has a very patchy distribution. The worst condition existed 
along the Dry Goods Terminal where high levels of chromium, zinc, copper, nickel and arsenic were 
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measured in 1998. Activities in the vicinity of the coal terminal operations also resulted in excess 
action levels for copper, chromium, nickel and arsenic. Most sites exceed levels for chromium 
(Archibald and Parsons 1998). Vermuelen and Wepner (1999) indicate that aluminium, chromium and 
iron concentrations in water, sediments and biota showed spatial and temporal variations and an 
increase in the concentrations of iron in sediment samples. 
 
Major Risk Sources in the Richards Bay Area 
 
Atmospheric emission of fluoride from the ALUSAF Hillside Smelter has been identified as a 
potential major environmental risk source. This is because fluoride at high concentrations is toxic to 
plant and animal life. Apart from fluoride fallout, increased fluoride contamination of storm water and 
groundwater is being experienced. Groundwater quality is still below the South African Bureau of 
Standards (SABS) specifications for domestic consumption (Hounsome 1998). Investigations are 
currently underway to expand ALUSAF’s Hillside smelter capacity by 33%. 
 
Richards Bay has two major ocean outfalls, namely the Indian Ocean Fertilisers and Mondi (paper 
mill effluent and sewage) pipelines. Since their construction in 1984, the two outfalls have been 
monitored twice yearly in terms of bacteriology, water and sediment chemistry and the health of the 
surrounding marine animals. The absence or low counts of sewage related bacteria (E. coli.) in 
offshore and bathing water demonstrates the efficiency of disposal via the pipeline. There has been 
some concern in the past over the levels of nickel and mercury in the water column, but sediment 
samples do not indicate any accumulation. Recent surveys indicate that the communities of small 
animals in sediment samples were normal for the area and toxicity tests on the gametes of sea-urchins 
show a steady improvement in the quality of the effluent (Archibald et al. 1998).  
 
Future Development 
 
A master plan for the development of the Richards Bay Port has been implemented to facilitate and 
guide the long term (20 – 30 years) physical development of the Port of Richards Bay. The plan was 
implemented in 1990, but has subsequently been modified a number of times. The master plan also 
identifies issues such as loss of natural habitat, dredging and spoil disposal, estuarine water quality, 
economic and social considerations. The master plan is extremely flexible and numerous factors, such 
as economic growth in South Africa or the effect of the Port of Maputo, affect the long-term growth of 
the port. It is therefore difficult to predict the extent of the impacts over the next ten years (Portview 
1996). Probable changes to habitats in the estuary and surrounding areas are summarised in Table 17. 
 
3.3.2 Knysna 
 
The Knysna Estuary is the largest permanently open estuary on the southern Cape coast, and has been 
utilised since the mid-1700s (Grindley 1985). The estuary was initially used primarily as a harbour, 
but now is important for recreation (boating and fishing) and mariculture (Russel 1996). Residential 
and industrial development has occurred around much of the periphery and on the islands within the 
estuary, and large portions of the catchment have been cleared of natural vegetation for agriculture and 
forestry. With respect to loss and modification of habitat within the estuary, the most significant 
threats include reduced freshwater inflow, physical encroachment into the estuary, reduction in water 
quality due to increased sediment loads and discharges of effluent from residential and industrial 
areas, and accumulation of sediment in the estuary basin. Impacts of reduced freshwater inflow are 
dealt with elsewhere, while the other threats are considered below. 
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Table 17.  Probable Changes to Existing Habitats in the Port of Richards Bay and Immediate 
Surrounds should the Port Master Plan be Implemented (Portview 1996) 
 

Extent (Ha) Aquatic 
Habitat Present Future 

Nett 
Effect % Change Conservation Value 

Beaches 
(intertidal) 70 70 0 0 

Low – The value varies 
according to when dredge spoils 
smothered the beach. The present 
densities of beach meiofauna and 
macrofauna are low. 

Mudflats 163 75 88 54 

High – Marine species such as 
prawns and fish are dependent or 
partially dependent on estuaries 
for part of their life cycle. The 
area is one of few large, 
sheltered, intertidal mudflats 
along KwaZulu-Natal coast. 

Sand 
flats/banks 121 24 97 80 

High – The Sand flats/banks are 
important feeding grounds for 
fish and very valuable in terms of 
the bird life (e.g. species 
belonging to the wader/tern/gull 
group) utilising the flats for 
feeding and roosting. 

Open tidal 
water 910 1763 853 94 

Important as a nursery ground for 
marine and estuarine fauna due to 
the harbour’s significant depth 
and its protection against wave 
action. 

Non-tidal open 
water 78 27 51 65 

High – The Thulazihleka Pan is 
exceptionally important because 
of its bird life (water bird/wader 
group). A total of 202 bird 
species has been recorded of 
which 15 species are Red Data 
Species. 

Artificial 
Channels 35 49 14 40 

High - Extremely important in 
terms of fauna, for they have high 
fish densities and provides a 
migration link to the Mzingazi 
Lake. Up to 60% of the breeding 
population of the Tugela Banks 
prawns are from the juvenile 
stocks utilising Richards Bay 
Harbour and in particular the 
Bhizolo/Manzanyama Canal 
Complex. 

River 33 0 33 100 
Medium - The lower reaches of 
the Mhlatuze River acts as 
conduit for the movement of 
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Extent (Ha) Aquatic 
Habitat Present Future 

Nett 
Effect % Change Conservation Value 

freshwater and estuarine species 
(e.g. Breeding migration of 
Varuna littorata, an estuarine 
crab). 

Salt marsh 31 6 25 81 

Low - The salt marshes are not 
regarded as habitats of critical 
importance, because of their low 
species richness and insignificant 
extent. 

Reeds 224 33 191 85 

Medium - The reeds are an 
important habitat for wildlife as 
they offer protection from wind 
and waves. Reeds also stabilise 
the banks, act as buffers against 
pollutants and can be harvested 
by local communities for 
thatching material. 

Hygrophilous 
grass 157 13 144 92 

High - Species-rich hygrophilous 
grasslands are been severely 
reduced in recent times. They 
used to be widespread in 
Richards Bay area. 

Mangroves  
Pre-harbour 
development 

14 11 3 21 

Mangroves 
Post-harbour 
development 

247 100 147 60 

Very high - Three species (white, 
black and red mangrove) occur in 
the Richards Bay Harbour area 
and together with those in the 
Mhlatuze Estuary represent the 
most extensive stands in South 
Africa. 

Papyrus swamp 67 0 67 100 

Medium - The Richards Bay 
papyrus swamps are notable 
because they are at the southern 
most limit of their distribution in 
KwaZulu-Natal. The swamps are 
greatly impacted on by sugar 
cane farming, disposal of gypsum 
and harbour development. 

Hygrophilous 
trees 7 10 3 43 

Medium - Hygrophilous trees are 
the second rarest forest type in 
KwaZulu-Natal and should be 
preserved for that reason. 
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Extent (Ha) Terrestrial 

Habitats Present Future 

Nett 
Effect % Change Conservation Value 

Mobile dunes 41 41 0 0 

Low - Generally, mobile dunes 
provide a specialised habitat for 
invertebrates (e.g. ghost crab) and 
beach-associated birds (e.g. 
White-fronted Plover), however 
the habitat in the harbour area is 
considered of low value. 

Pioneer 
communities 49 49 0 0 

High Functional value due to 
the stabilisation of beach sand 
and associated succession of 
beach scrub. However, as a 
habitat it supports relative few 
species. 

Dune scrub 71 62 9 12 

Low - In general dune scrub is 
important for protective cover 
and feeding areas, but it is 
considered of low value in the 
harbour area. 

Mesic grassland 398 30 368 92 
Functionally High in terms of 
dune stabilisation, but low in 
terms of habitat value. 

Mesic 
woodland 217 108 109 52 

The Mesic woodland has a high 
functional value for it paves the 
way for the establishment of 
forest, but low habitat value for 
it is dominated by casuarinas.  

Dune forest 17 10 7 41 

High - Dune forest is very 
species rich in terms of the 
assemblages of native plants. The 
forest is relatively pristine for it 
has been isolated from debarking 
and medicinal plant removal and 
the invasion of alien weeds for 
the last 25 years. 

Riparian 
woodland 21 0 21 100 

 Functionally high in terms of 
river channel stabilisation, but 
low in terms of habitat value. 

Riparian scrub 30 0 30 100 

Functionally high in terms of 
bank stabilisation and soil 
conservation, but low in terms of 
habitat value. 

Riparian 
floodplain 442 0 442 100 Low - Floodplain under 

cultivation. 
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Physical Encroachment into the Estuary 
 
A considerable amount of habitat within the Knysna estuary has been lost as a result of urban 
development activities in the area. The most heavily affected areas include the islands and the area to 
the north and east of the lagoon. Large areas that were once pristine salt marsh, tidal flats or open 
water are now covered with sediment, gravel and concrete. No quantitative estimates are available for 
the total amount of each habitat type lost in the estuary, but the following provides a description of the 
most severely affected sites.  
 
Much of the habitat loss in the estuary is associated with the construction of bridges over and roads 
around the edge of the system. Starting from the top of the estuary these include Old Drift, Red 
Bridge, the National Road and bridge, the railway bridge, Thesen’s causeway, Leisure Island 
causeway and Woodbourne causeway (Fig. 5, Grindley 1985). Old Drift, immediately below 
Charlesford at the head of the estuary, includes the rubble remains of what was once a stony ford or 
drift crossing the channel at this point. Red Bridge, is an abandoned steel girder bridge that crosses the 
estuary at Westford. A causeway 400 m long crosses the marshes on the west bank at this point. The 
N2 national road crosses the estuary just above Eastford and skirts along the northern border of the 
lagoon, through the town of Knysna. The bridge has a 750 m long causeway on the east bank and a 
100 m long causeway on the west bank, while the road has been constructed over what was once 
estuarine habitat for a distance of about 2 km along the northern border of the lagoon. The railway 
bridge is a steel bridge crossing the estuary in the centre of the lagoon. It has a 1 700 m long causeway 
crossing the marshes on the west bank and a 700 m long causeway along the east bank. All three 
bridges described above have solid embankments that restrict tidal flow and encourage the deposition 
of sediments (Day 1981). Thesen’s causeway is a rubble causeway about 420 m long that links 
Thesen’s island with the mainland. The causeway was constructed in 1910. Up until 1980 this 
causeway had no culverts and caused drastic changes in the water circulation pattern around the island 
and in water quality in the Ashmead channel. Two box culverts, installed in 1980 to enhance flow 
around the island, allow for an exchange of water equivalent to 15% of the natural flow. This is 
believed to be sufficient to maintain an acceptable standard of estuarine water quality in the channel 
(Huizinga and Boroto 1995). Leisure Island causeway is a narrow 500 m long causeway joining 
Leisure Island with the mainland. This causeway was constructed with nine culvert pipes under it, but 
they were unable to prevent sand from accumulating upstream of it. These were replaced with larger 
culverts in 1980, but were not sufficient to shift the accumulated sand. The main road to the eastern 
side of the estuary mouth traverses a causeway (the Woodbourne causeway), which cuts off a 
permanently flooded area to the east of the road. This was once part of the estuary but is now linked to 
the system via a culvert and is fed by the Hornlee Stream. 
 
Historical accounts indicate that prior to the development of the timber processing works and other 
structures on Thesen’s Island, most of the island supported salt marsh and that only a small part was 
elevated above tidal influence (CSIR 1991). With industrial development of the island, low-lying areas 
on the eastern portion of the island were infilled and a dyke system installed to prevent tidal 
penetration onto the island.  
 
Mare (1998) lists several other activities thought to have adversely affected the intertidal salt marshes 
and sand flats in the Knysna estuary, including trampling and digging by bait collectors, high velocity 
outflows from storm water drains directly onto marsh areas, vehicle tracks and pedestrian pathways, 
removal of fringing terrestrial vegetation, siltation and alien invasives. 
 
Reduction in Water Quality 
 
Russel (1996) studied various aspects of physical (temperature, clarity, suspended solid 
concentrations) and chemical (salinity, pH, dissolved oxygen) water quality in Knysna Lagoon over 
the period 1991-1994. He compared these with published data on historical conditions (Day et al. 
1952, Day 1967, Grindley and Eagle 1978, Haw 1984) to ascertain whether notable changes had 
occurred in the water quality of the estuary. He concluded that no clear long-term trends in water 
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temperature, salinity, pH and dissolved oxygen were evident in the estuary as a whole. He did express 
concern, however, over the high suspended solid concentrations in the permanently open Knysna 
Estuary, relative to adjacent temporarily open estuaries. He attributed this to an increase in the input of 
suspended sediments from minor catchments, which drain primarily residential, and industrial areas 
around Knysna. More recently, Milne (1998) found that silt levels above the legal limit of 500 mg/l 
were entering at various points. He noted that these high silt levels appeared to be causing “unnatural 
stress on aquatic vegetation and invertebrates in certain areas”.  
 
Allanson and the Town Engineers Department (1998) concur with the above, saying that aside from 
the increased sediment loads, the present level of industrial and urban development in and around the 
Knysna Estuary does not pose an immediate threat to the chemical quality of the lagoon’s water. The 
authors site several potential sources of pollution such as the sewage treatment works, the Thesen and 
Co factory and various storm water discharge points, but dismiss them as being unimportant. The 
sewage works releases an average of approximately 4 000 litres of effluent per day into the channel 
east of Thesen Island, rising to just under 6 000 litres during the holiday periods (Reid and Little 
1998). Apart from isolated occasions, the effluent complies with generally accepted water quality 
guidelines and has not been found to alter water quality in the Ashmead Channel in any obvious way 
(Allanson and the Town Engineers Department 1998, Reid and Little 1998).  
 
Accumulation of Sediment in the Estuary Basin 
 
The comparatively low energy of the hydraulic regime prevailing in estuaries relative to the influent 
rivers and the sea causes sediment to accumulate in these systems. Depending on the availability of 
sediment in the catchment, an estuary can rapidly fill with sediment. Occasional floods flush the 
excess sediment out to sea, thereby maintaining a connection between river, estuary and sea 
(Reddering and Esterhuysen (1987). In most estuaries, a fairly sensitive balance exists between the 
accumulation and flushing of sediment from the estuary basin. An increase in the amount of sediment 
entering an estuary from the catchment can easily upset this balance. Siltation has been increasing in 
certain areas in Knysna Lagoon not so much as a result of increased sediment input but more as a 
result of obstructions in the lagoon. As far back as 1952, Day et al. pointed out that siltation has been 
accelerated in the upper reaches of the estuary since the completion of the rail bridge. The Thesen’s 
Island causeway has resulted in the Ashmead channel having been filled in completely in the vicinity 
of the causeway and to have become narrower and shallower along much of the reach north of the 
island. Similarly, the Leisure Island causeway has resulted in some accumulation of sediment in the 
original channel around the island.  
 
3.3.3 False Bay 
 
The False Bay Estuaries 
 
There are 11 estuaries draining into False Bay (Fig. 8). Not one of the eleven systems has escaped 
modification by human activity, either in the catchment or in the estuary itself. Only the Buffels (Wes) 
is protected entirely from catchment to mouth. All the other systems have been, and continue to be, 
affected by urbanisation whether it be industrial, suburban or resort development.  
 
The most serious impacts include stream modification, poor influent water quality (particularly storm 
water runoff) and recreation pressure. All the systems require active management to maintain and, if 
possible, improve their condition. None of the estuaries in False Bay was considered to be in “good” 
condition, four were rated “fair” and seven “poor” (Table 18).  
 
The Greater False Bay 
 
In general, sheltered regions and the coastal embayments such as False Bay are vulnerable to pollution 
as a result of the typically closed circulation and slow flushing. The sheltered Gordon’s Bay area is 
particularly vulnerable to pollution as a consequence of the gyres that develop in the NE corner of the 
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bay (Fig. 9). Besides the accumulation of nutrients in these poorly flushed environments, the physical 
processes in these regions are conducive to nuisance algal blooms such as red tides. 
 
Reports on the transport, dispersion and ultimate fate of pollutants in False Bay indicate that the most 
important region is the surf zone along the northern shoreline of False Bay since it is where the bulk of 
pollutants enter the bay. Of specific concern is not the dispersion in the surf zone but the exchange 
between the surf zone and the bay beyond, as it seems to be the limiting factor in ensuring appropriate 
water quality in the surf zone. Discharges into the surf zone are typically trapped in the surf zone and 
move for fairly long distances close inshore resulting in low dilutions of the effluent (CSIR, 1992).  
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Table 18.  The State of the Estuaries and Sub-Catchments of False Bay 
(summarised from Taljaard Et Al. 2000b) 

 
Name Condition Major Impacts 

Buffels (Wes) Fair Alien vegetation, residential development. 

Elsies Poor Road and rail bridges, embankments, alien vegetation, 
damming in the catchment. 

Silvermine Poor Residential development, storm water runoff. 

Zand Poor Dredging, marina development, recreational use, receives 
runoff from forestry, agricultural, urbanised areas. 

Zeekoe Poor Treated sewage effluent, runoff from urbanised areas, light 
industry and agricultural areas. 

Eerste Poor Treated sewage effluent, runoff from urbanised areas, 
agriculture, industrialisation areas. 

Lourens Poor Runoff from residential development, urbanisation, forestry, 
agriculture, light industries. 

Sir Lowry’s 
Pass Poor Sewage effluent, runoff from residential and rural 

development. 

Steenbras Fair Major dam supplying Cape Town, Forestry. 

Rooiels Fair Bridge and road embankments. 

Buffels (Oos) Fair Pringle Bay township encroachment. 
 
Anthropogenic loads into False Bay that occur primarily along the northern shoreline, show a strong 
seasonality in the input of pollutants (Table 19). For example, loads of nutrients, metals and 
microbiological contamination of the surf zone increase greatly with the increased flows from the 
rivers and storm water outflows that occur during the rainy winter months. In particular, high 
concentrations of metals are associated with storm water runoff from urbanised areas during storms 
that are common during the winter (Taljaard et. al. 2000). 
 
The pollution impact studies have focussed on the effect of individual outfalls on the surrounding 
environment, particularly the meiofauna, but have not placed the impacts in a cumulative context. The 
studies indicate that the impacts are quite local being confined to a zone around the discharge point. 
However none of the studies attempted to quantify a degree of impact beyond which irreversible 
changes would take place (Taljaard et. al. 2000).  
 
The pollution of False Bay as a whole is not of major concern, but there are specific “hot spots” along 
the periphery of the bay (discharges along the northern shoreline and harbour pollution) as well as 
wider water quality issues that need to be addressed. There is no reason, however, to complacent as the 
pressures (i.e. pollutant loading) on the bay are continually on the increase (Taljaard et. al. 2000).  
 
Influence of Harbour Activities and Shipping Traffic 
 
False Bay has four harbours, two fishing harbours at Kalk Bay and Gordon’s Bay (mainly recreational 
now), a naval dockyard at Simon’s Town and the small yacht harbour at the Harbour Island 
development between Gordon’s Bay and the Strand. Activities in harbours that could affect the quality 
of the marine environment are numerous. Those that may be relevant to False Bay include: 
 

• cleaning of vessels within harbours; 
• dumping of blood water into harbours; 
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• poor waste disposal practices in the scraping and cleaning of ships; 
• storm water runoff originating from adjacent areas;  
• littering (wind, storm water drains or discarded by crews living on fishing vessels); and 
• oil from accidental spills from a vessel in the harbour. 

 
Table 19.  Risk Sources in Terms of Habitat Modification or Destruction in the Greater False 

Bay 
 

Type Source Extent 

SOMCHEM. 

Wastewater from six production plants that are collected 
in settling tanks are intermittently discharged below the 
low water mark into the surf zone via pipelines from two 
outlets. This can be detected on the adjacent beach, 
mainly in terms of the meiofauna distribution; the impact 
was limited to within 200 metres from the discharges. 

Steenbras Water 
Treatment Plant. 

The treated water contains aluminium sulphate (alum) 
that combines with humic acids to form a dark brown 
sludge and leaves a visible plume. 

Gants Food Factory. Discontinued. 

Marine Oil Refiners. Discontinued. 

Industrial 
effluent 
discharges 

AECI. Discontinued. 

Storm water 
discharges 

Numerous storm 
water outlets along 
coast, especially 
between Muizenberg 
and Gordon’s Bay. 

The major impact is bacterial contamination of 
recreational beaches. 

Waste Water 
Treatment 
Effluent 

Millers Point 
Simon’s Town 
Michell’s Plain 
Macassar and 
Zandvliet 

Nutrient enrichment and bacterial contamination could 
occur. Typically it would be localised, taking into 
account the volume of effluent. No major impacts have 
been associated with these discharges in the greater False 
Bay. 

 
Of particular concern are the harbours of Kalk Bay and Simon’s Town where high levels of 
microbiological contamination along the beaches have been reported. High levels in the Simon’s 
Town area are mainly attributed to malfunctioning sewage pump stations, which are currently 
receiving attention. Pollution problems in Kalk Bay, currently being addressed by the Kalk Bay Action 
Committee, are likely to have numerous sources in and around the harbour.  
 
Shipping traffic in False Bay is generally confined to small line-fishing and recreational vessels and 
naval craft. At present oil tankers only enter the bay in rare and exceptional circumstances. Fishing 
vessels mainly use diesel as fuel, while semi-commercial and recreational ski-boats are usually petrol 
driven. The input of hydrocarbons from spills and the exhaust/cooling water discharges from these 
vessels is considered negligible. Larger naval vessels use heavy fuel oil and the smaller craft use diesel 
as fuel. Oil spills from these sources occur rarely in False Bay and their contribution to pollution in the 
bay is therefore considered to be insignificant.  
 
Another potential risk associated with shipping traffic is ballast water discharges. The greatest risk is 
the introduction of exotic organisms, when ballast water taken from one part of the ocean is 
discharged into another. In this way, the natural ecological balance is upset, resulting in a variety of 
secondary problems. There is increasing concern both nationally and internationally that a wide 
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variety of organisms, including pathogens, have been transported in the ballast water of ships and 
introduced into foreign countries. 
 
Groundwater 
 
The importance of groundwater as a nutrient source and also as a potential pollutant source to coastal 
marine waters, increasingly is being investigated internationally. One of the aspects that is being 
investigated is the influence of groundwater-derived silicate on the growth and occurrence of diatom 
blooms in coastal marine waters.  
 
The largest ground water source in the False Bay catchment area is the Cape Flats aquifer, an 
unconfined sandy aquifer. The aquifer pinches out against ‘impermeable’ boundaries in the east, west 
and north, while the coastline extending along False Bay, between Muizenberg and Macassar, defines 
the southern boundary. The aquifer is recharged principally from local precipitation, which occurs 
mainly in winter and early spring. The aquifer is thought to discharge along the whole False Bay 
coastline and not along well-defined ‘channels’.  
 
Recent studies have indicated that although contamination currently occurs in the upper part of the 
aquifer in the immediate vicinity of the informal settlements and lower-income townships, the 
contaminated water does not appear to have penetrated below the calcrete and clay horizons as yet. 
However, should any large-scale abstraction from the aquifer take place, there is a greater possibility 
of contaminated water being drawn into the main aquifer. 
 
Biota 
 
While there are legitimate concerns about land-derived pollution and resource exploitation, the bay is 
generally in a sound condition i.e. all the ecological processes in the bay are still functional. 
 
The seaweed flora of False Bay is remarkably diverse probably as a result of the varied water 
temperature regime of the bay. Dense populations of the surf zone diatom Anaulus australis cause the 
discoloured patches in the surf zone along the north shore of False Bay. The northwest shore of False 
Bay has extremely high standing stocks of Anaulus australis, the highest number of patches per 
kilometre and the largest patches in South Africa. Red tides, actually phytoplankton blooms, are 
natural events occurring in coastal regions in many parts of the world. In South African waters these 
are not attributable to pollution but reflect a change from one type of phytoplankton to another. The 
majority of red tides in False Bay were reported between Muizenberg and Cape Hangklip. A total of 
eight causative species has been identified: Noctiluca scintillans dominated in 73% of the blooms.  
 
The beaches of False Bay support a comparative wealth of sandy beach macrofauna species of both 
warm temperate and cold temperate forms. Nematodes and harpacticoid copepods dominate the beach 
meiofauna numerically. The copepods display the greatest sensitivity to low oxygen tension and thus 
are excellent pollution indicators. 
 
Sessile filter feeders make up a large but highly variable component of the biota of the intertidal rocky 
shores of False Bay. Their biomass and relative importance within the community depends largely on 
the degree of exposure to wave action. The balanoid zone (mid- to upper-shore) is dominated by the 
barnacles Tetraclita serrata and Octomeris angulosa. Lower down the shore is another band 
dominated by the tunicate Pyura stolonifera and by mussels. False Bay, lying between the west coast 
and south coast biogeographic provinces, is one of the few sites which is home to significant 
populations of all four major South African mussel species 
 
Assuming that the ‘allowable’ concentrations in mussel tissue can be used as a measure to assess 
‘ecosystem health’, then trace metal concentrations in the mussels from False Bay generally do not 
reflect any risk in this regard. The only exception was zinc, where concentrations at Simon’s Town, 
Marine Oil Refiners and Gordon’s Bay, on occasions, have been above the ‘allowable’ level. 
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Trends show that, in terms of faecal coliform counts in seawater, only a small percentage of the sites 
sampled along the False Bay coast are suitable for shellfish collection for human consumption. This 
contrasts with the fact that most beaches along the False Bay coast are suitable for contact recreation 
(Table 20). The reason for this is that filter feeders (shellfish) accumulate bacteria from the water 
column. It is, however, it should be noted that the entire coast is not used for such activities and that 
shellfish collection probably only occurs at selected areas. 
 
The beach surf zone of False Bay is also an important nursery for juvenile fish and may even be as 
important as the estuaries in serving as a nursery habitat. Of the 20 species caught in the beach surf 
zone at Fish Hoek 18 occurred almost exclusively as juveniles. For five species the surf zone appears 
to serve almost exclusively as their nursery area.  
 
The rapidly expanding African (Jackass) Penguin Spheniscus demersus colony at Boulders south of 
Simon’s Town is one of the very few mainland breeding sites of this species. The African Penguin is 
rated as “vulnerable” in the South African Red Data Book – Birds. The Boulders penguin colony has 
become one of the most important tourist sites in the Cape Peninsula, rivalling Cape Point and Table 
Mountain in popularity. The Kelp Gull Larus dominicanus breeds at Wolfgat near Swartklip on the 
northern shore of False Bay. Zandvlei and the Cape Flats waste water treatment works are important 
feeding and refuge areas for a wide range of water birds and the mouth of the Lourens River is an 
important roosting site for Palaeartic migrant terns. The main body of False Bay is an important 
feeding ground for Cape Cormorant Phalacrocorax capensis and Cape Gannets Morus capensis 
besides other pelagic seabird species. 
 
The only resident marine mammal in False Bay is the Cape fur seal Arctocephalus pusillus that breeds 
on Seal Island at the northern end of the bay. The maximum population on Seal Island is 
approximately 14 000. Southern right whales Balaena glacialis have been making use of False Bay in 
ever-increasing numbers for breeding and calving as their population recovers from heavy 
exploitation. The Cape clawless otter Aonyx capensis uses the rivers entering False Bay as access 
corridors to exploit the rich fauna of the rocky intertidal zone for food (Taljaard et. al. 2000).  
 
Recreation 
 
Recreation is recognised as an integral part of man’s existence. It is as important to human welfare as 
nutrition and education and therefore deserves the same level of careful, unemotional and objective 
study. 
 

Table 20.  Compliance with Faecal Coliform Guidelines on False Bay Beaches 1995-1999 
(Taljaard Et Al. 2000) 

 
 

Percentage Of Beaches Along The False Bay Coast That Complied 
With Faecal Coliform Target Values 

European Union 
Year No. Of 

Sites 
South Africa 

Guideline Mandatory 
Australian 

1995 46 74% 74% 91% 89% 

1996 47 70% 70% 94% 94% 

1997 47 79% 79% 89% 89% 

1998 52 84% 85% 88% 90% 

1999 50 90% 90% 98% 100% 
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Trends show that a large percentage of the beaches along the False Bay coast complied with the both 
national and international guidelines and standards for faecal coliforms for contact recreation (Table 
20). There also appeared to be a trend of gradual improvement in the microbiological water quality 
(Taljaard et. al. 2000).  
 
3.3.4 Saldanha/Langebaan 
 
Saldanha Bay is one of very few natural harbours on the South African coast, being the only large 
semi-enclosed bay on the whole of the west coast. The bay has been used for some 500 years by 
shipping - initially seal hunting, whaling, fishing and the collection of seabird guano but more recently 
for the export of ore concentrates, the transfer and storage crude oil, import and export of general 
cargo and recreational activities. These activities have acted synergistically to result in the severe 
modification and in some cases the complete loss of certain habitat types in Saldanha Bay. Langebaan 
Lagoon is integrally connected with the bay, but thus far has fortunately escaped major damage. 
Impacts relating to the loss and/or modification of habitats or ecosystem in Saldanha Bay/Langebaan 
Lagoon system has occurred in four principal ways: through the disruption of water circulation 
patterns, by altering sediment and water chemistry, through the introduction of exotic species and 
through the physical loss of habitat as a result of construction and development. These are dealt with 
individually below. 
  
Disruption of Water Circulation Patterns 
 
Several structures introduced to Saldanha Bay have had an impact on water circulation and the 
distribution of wave energy. The construction of the iron ore loading jetty and the causeway linking 
Marcus Island with the mainland represent the most significant of these impacts. Prior to 1974 
Saldanha Bay was a single Bay (Fig. 10a), but major harbour works completed in 1975 modified the 
physiography of the bay to such an extent that two bays with different physical and chemical 
characteristics were formed (Fig 10b, Monteiro et al. 1990). The area to the north of the ore jetty is 
now commonly referred to as Small Bay and that to the south of the jetty as Big Bay. Other less 
significant impacts on water circulation and water movement in the bay include the construction of the 
fishing/naval/yacht harbour in the northwest corner of Small Bay, the yacht marina in front of Club 
Mykonos in Big Bay and the mooring or mussel and oyster rafts in parts of Small and Big Bay. 
 

 
Figure 10.  The Physical Layout of Saldanha Bay Before (A) and After the Construction of the 

Ore Jetty (After Weeks Et Al. 1991) 
 
The main impact of these developments has been a reduction in flushing rates in Small Bay (Monteiro 
et al. 1990). This manifests itself in two ways. Firstly, the sun-warmed surface layer in Small Bay is 1-
2°C warmer than that of Big Bay. Secondly, the apparent oxygen utilisation (AOU) levels in Small 
Bay show a long-term increasing oxygen deficit, in contrast to Big Bay where AOU has remained 
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stable at <0. The AOU is defined as the difference between saturated oxygen concentration and the 
observed value. Small Bay has, in contrast to Big Bay, a persistent oxygen deficit in winter. Monteiro 
et al. (1990) attribute the divergence between AOUs in Small Bay and Big Bay to the superposition of 
reduced flushing rates and continued discharges of organic-rich effluents from the fish factories into 
Small Bay. Large temporal or spatial AOU gradients are indicative of rapid net oxygen fluxes 
characteristic of short food chains, in which photoautotrophs and microheterotrophs rapidly exchange 
metabolites. Larger, slower growing organisms that are unable to adapt to such rapid water quality 
changes, become excluded, with the long-term outcome being a primitive food chain typical of 
eutrophic environments (Monteiro et al. 1990). These conditions are often characterised by large-scale 
‘kills’ of larger organisms as well as the appearance of opportunistic, fast-growing species such as 
microflagellates and pathogens, some of which cause red tide outbreaks or pose serious health risks. 
 
Impacts on Sediment and Water Chemistry 
 
Economic development and growth in Saldanha has had a range of impacts on water and sediment 
quality in the bay. These human activities include, amongst others, harbours and related structures, 
shipping operations, dredging, effluent discharges, recreational activities and mariculture. Of 
particular significance is the fact that the harbour activity centres on the export of iron, lead and 
copper concentrates and the import of crude oil. Impacts that these activities have had on water and 
sediment quality in the Bay include eutrophication, associated sediment organic enrichment and 
anoxia (oxygen depletion), sulphide formation, accumulation of trace metals and toxic compounds 
originating from industrial, shipping and petroleum discharges. 
 
Harbour structures and mariculture operations, particularly the ore jetty and causeway, have reduced 
wave and flow-generated bed shear stresses resulting in a general increase in sedimentation of 
cohesive sediments and biogenic organic matter. The greatest levels of accumulation have occurred 
along the western margin of Small Bay, along the eastern margin of Small Bay (against the ore jetty), 
along the northern margin of Big Bay (against the ore jetty), against the inside margin of the Marcus 
Island causeway and in the region of Salamander Bay (Monteiro et al. 1999). Changes in sediment 
structure appear to have effected a change in the composition of the benthic communities in some 
parts of Saldanha Bay, from one dominated by suspension feeders to one dominated by deposit feeders 
(Jackson and McGibbon 1991). Other impacts on the benthic communities resulting from organic 
enrichment such as reduced biomass, reduced species diversity and an increase in the number of 
smaller opportunistic species have also been reported (Christie and Moldan 1977, Jackson and 
McGibbon 1991,  
 
Ore loading operations have, over the past 20 years, resulted in an airborne flux of trace metals 
(mainly lead, cadmium and nickel) that has modified the biogeochemical characteristics of the Bay 
sediments. Conditions are now at a stage that is both ecologically and economically problematic as 
metal contaminants in the sediments in certain areas of the Bay (particularly Small Bay) have reached 
toxic levels and concentrations in the water column exceed minimum acceptable levels for shellfish 
growing waters and contact recreation (Monteiro et al. 1999). The areas in the bay with the highest 
concentration of metals in the sediments correspond closely with sites showing increased 
concentrations of cohesive and biogenic organic matter in addition to the area around the ore jetty. 
Dredging, undertaken to establish or maintain the required water depth in the main shipping channels, 
has also had an important impact on the distribution of particles and contaminants in the sediments of 
the bay. Massive amounts of sand were dredged from the bottom of Saldanha Bay for the construction 
of the Marcus Island causeway and shipping channel. Large numbers of infaunal organisms were 
obliterated during this process. Suspended silt all but eliminated the once extensive Gracilaria beds in 
Saldanha Bay and found its way into Langebaan Lagoon causing further mortalities. 
 
Introduction of Exotic Species 
 
Introduction of exotic species onto the islands and into the waters of Saldanha Bay has resulted in the 
modification of many habitats and ecosystems. Domestic rabbits were introduced onto several islands 
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in the bay where they now compete with seabirds and other indigenous fauna for food and nesting 
sites. Feral cats and other predators were introduced to Marcus Island when it was linked to the 
mainland by the construction of the causeway (Branch 1983). Although the danger of linking this 
important seabird breeding habitat to the mainland was pointed out several years before the causeway 
was built, it took the wall, which the authorities six years before a predator proof fence was built to 
protect nesting birds and their eggs from terrestrial predators, which, hitherto, had never occurred on 
the island. By the time the fence was built, grey mongoose, water mongoose, genets, porcupine, bat-
eared foxes, Cape foxes, meerkat, a domestic cat, a rat and numerous field mice had found their way 
across the 1.3 km causeway onto the island.  
 
Several alien marine species have become established in South African waters, displacing indigenous 
species and disrupting or modifying natural ecosystems and habitats. Some of these were introduced 
deliberately and other accidentally. Only two, the Mediterranean mussel Mytilus galloprovincialis and 
the European shore crab Carcinus maenas, have become invasive and have established widespread 
populations (Griffiths et al. 1992). Both species have established populations in Saldanha Bay. Mytilus 
gallopovincialis, probably introduced in the late 1970s, is the dominant mussel species throughout the 
Cape west coast. As a result, indigenous intertidal mussel species have been largely displaced, mussel 
standing-stock has increased and the upshore limit of mussel beds has become considerably elevated. 
Implications for rocky shores include competitive exclusion of large limpets but enhanced recruitment 
of juvenile limpets, increased habitat availability for mussel infauna, reduction of habitat for algal 
infauna and enhanced food availability for predators, particularly terrestrial species. This species has 
also recently begun colonising intertidal sand flats in Langebaan lagoon at an alarming rate, the 
implications of which are cause for concern but not yet fully understood. Carcinus maenus was first 
recorded from Cape Town Harbour in 1983 and currently extends over a range of about 100 km, up to 
and including Saldanha Bay. Although it is a voracious predator, it appears unable to colonise wave-
swept shores, consequently it is unlikely to displace indigenous crabs, or to adversely affect on prey 
species on the open coast (Griffiths et al. 1992). The sheltered environment in Saldanha Bay and 
Langebaan Lagoon represents an ideal habitat for colonisation by this species, however.  
The translocation of red-tide forming dinoflagellate species around the world is also of grave concern. 
Toxic species have been known to cause mass mortalities of fish, shellfish, sea birds and mammals, 
while both toxic and non-toxic species can cause the development of anoxia and disrupt the trophic 
structure of marine ecosystems (Pitcher 1998). One of the principal ways in which these dinoflagellate 
(and other marine species) are translocated around the world is through the exchange of ballast water. 
Ballast water in ships is used for trim and stability especially in partially loaded or unloaded ships. The 
largest volumes are transported by bulk cargo carriers that are usually engaged, in the one-way 
transport of commodities such as iron ore, oil, coal, grains, etc. These ships load ballast water in their 
cargo discharge ports and travel under ballast to their loading ports where the ballast is discharged 
prior to loading. The majority of ships visiting Saldanha Bay enter for the purpose of loading mineral 
ores. These ships enter fully loaded with ballast water and proceed to discharge this water into the bay 
as the ore is loaded. Approximately 8 million tonnes of ballast water are discharged into Saldanha Bay 
each year from an average of 260 ships that visit the port annually (Marangoni 1998). Surprisingly, 
blooms of exotic dinoflagellate species as yet have not been linked with ballast water discharge into 
Saldanha Bay, but they have been reported from False Bay (100 km to the south) and other areas 
further to the east (Carter 1996). 
 
Pacific oysters Crassostrea gigas and Manila clams Tapes philippinarum have been introduced to 
Saldanha Bay for the purposes of mariculture but neither seem to have established naturalised 
populations outside of the culture areas. The lagoon snail Littorina saxatilus was accidentally 
introduced to Langebaan Lagoon in the 1980s but remains restricted to the lagoon and does not seem 
to be causing much harm (Griffiths et al. 1992).  
 
Physical Loss of Habitat Through Construction and Development 
 
A considerable amount of coastal and marine habitat in and around Saldanha Bay has been loss 
directly through the development of the human settlements at Saldanha and Langebaan. Habitat lost 
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below the high water mark includes that lost through the development of the causeway between 
Marcus Island and the mainland, the ore jetty and associated ore handling facilities, the construction of 
the oil pipeline from the ore jetty to the on-land storage facility, the Saldanha fishing harbour and the 
Mykonos and Langebaan yacht harbours. Habitat lost above the high-water mark includes that lost to 
agriculture, and to the construction of various roads, railways, residential, industrial and retail centres. 
Some problems with beach erosion have also been reported from Langebaan Village, attributed to the 
construction of the causeway and iron ore jetty. 
 
3.3.5 Socio-Economic Impact Assessment of Habitat Modification  
 
In this assessment ecosystem modification and loss is combined into “habitat modification”. 
 
Numerous impact assessments and management plans including monitoring components have been 
prepared for individual enterprises in the South African coastal and marine environment. There is also 
a government policy on “Sustainable Coastal Development in South Africa” (DEA&T 2000) which 
includes calculations that the coastal share of the national population is 33.2%; that direct benefits 
from coastal ecosystems contribute ~35% of GDP worth ~R 168bn, and indirect benefits ~R134bn per 
year. Despite this information, there are no hard data available on the overall impact of habitat 
modification on the ecological services generated by our coastal and ocean systems. 
 
Accordingly, for this assessment the national team has made informed but speculative estimates of the 
degree to which human activities have already changed ecological services from an assumed ‘pristine’ 
baseline state. 
 
These assessments, shown in Tables 21 and 22 below, quantify the impacts caused by different 
activities according to the change in Gross Geographic Product (GGP) derived directly and indirectly 
from the ecological services.  
 
The significance rating scales used deem a less that 5% change from the baseline to be of Low (or 
slight) significance. A 5-10% change is considered to be of Medium (or moderate) significance, and 
over 10% change in GGP of High (or severe) significance. This scale has been used because on a 
national scale a 1% change in GDP is deemed severe. 
 
The impact of human activities on marine and coastal eco-services for the entire coastline outside of 
estuaries is presented in Table 21, while the impacts of the same activities on all South African 
estuaries are presented in Table 22. 
 
3.3.6 Conclusions 
 
It is evident that significantly detrimental habitat modification (ecosystem modification or loss) in 
South Africa is taking place. This is due to varying intensities of industrial, subsistence, residential, 
recreational, tourism and criminal/ poaching activities. On the whole the open coastline is not as 
severely stressed as are estuaries, and in fact the remaining geo-bio-physical resource base in South 
Africa still holds enormous socio-economic potential, particularly if over exploitation of fisheries is 
controlled. 
 
Counter to this negative trend in habitat loss, efforts are being made to address the shortcomings in 
coastal zone management generally, and specifically to increase the area and management of marine 
and coastal reserves. The positive impacts of upgrading and extending reserve areas would be highly 
socio-economically significant. Well-managed multiple-use protected areas, particularly, will 
contribute to higher and more stable levels of economic growth and employment. They should 
increase the GGP through contributing to the survival of habitats, the restocking of over-exploited 
species, and the reclamation and further protection of the amenity value of the landscape and 
biodiversity.  
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Projections for ten years hence for the various sites studied are summarised as follows: 
 
Maputaland  -  Currently in fair condition, should remain so for ten years unless land 

use planning and recreation controls break down. 
Richards Bay -  Harbour ecosystem could be eliminated in ten years, but Mhlatuzi 

Estuary is in a moderately good condition. Sound catchment 
management is critical to maintain the status quo. 

Pondoland  -  Threatened by the greatest population pressures, but currently in good 
condition. Changes over the next ten years will depend on land use 
planning.  

Knysna  -  Currently viable, but needs improved management to prevent further 
decline in eco-services.  

False Bay  -  Currently viable, and will continue to do so provided if City of Cape 
Town and the Department of Water Affairs and Tourism maintain 
current standards.  

West Coast estuaries  -  probably doomed in the long term as a result of desiccation resulting 
from climate change. 

Saldanha Bay  -  Currently viable, but increasing risks from oil spills and heavy metal 
dust. National Parks and islands are critical factors in ensuring 
ecosystem viability in the long term. 
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Table 21.  Environmental Impact Assessment of Habitat Modifying Human Activities on Marine 
and Coastal Eco-Services for the Entire Coastline Outside of Estuaries 

 
"Ecological Services" Generated by Ecosystems 

For Consumptive Use For NON Consumptive Use Economic Significance or Scale of Impacts 
on Eco-Services Owing to Habitat 

Modification/ Loss 
IMPACT RATING SCALE 

(+ Positive Impact, - Negative Impact) 
< 5% = Low Significance. 

5-10% = Medium Significance. 
> 10% = High Significance 

Provision of 
Services (Waste 
Dilution, CO2 
Sink, Water 
Purification, 

Nutrient 
Recycling) 

Provision of 
Goods 

(Fishing and 
Mariculture)

Provision of 
Amenity and 
Biodiversity 

Value (Nature 
Based 

Tourism) 

Provision of 
Option Value 
(Biodiversity/ 
Gene Pool for

Future Use 
and Existence 

in its Own 
Right)

Actions below HWM - benthic     
1. Excavation or infill = 

modification of landscape 
and removal of habitat (can 
cause instability above high 
water mark)  

Mining, 
marinas, 
ports, 
seawalls. 

L- L- L-M- L- 

2. Invasive spp. introductions 
by ballast, mariculture = 
changes in community 
structure. 

Mariculture, 
alien spp. - L+ L-M- L- 

3. Sediment erosion and 
deposition = modification of 
habitat and landscape by: 
current diversions, tailings 
disposal, dredge dumps 

Piers, 
dumping, 
mining-
tailings. 

L- L- L-M- L- 

Actions above HWM     
4. Reduction of instream flow 

by abstraction = ecosystem 
modification 

Dams, 
pumps, 
<rainfall 

L- L- L- L- 

5. Effluent disposal, run-off, 
airborne pollution (an 
estimated 80% of coastal 
pollution is land derived) 

Outfalls, 
stacks. L- L- M- L- 

6. Modification of landscape 
and removal of habitat on 
coastline by building 
developments including 
infrastructure (effectively 
irreversible). 

Houses, 
factories, 
roads etc. 

- - H- H- 

7. Physical damage to plant and 
animal spp. incl. grazing, 
trampling (greater 
mobilisation of dunes etc). 
Can be reversed. 

Off-road 
vehicles 
bait-taking, 
mining. 

L- L- H- H- 

Actions above and below HWM     

8. Non-contact disturbance of 
species by noise, light, 
silhouettes. 

Aircraft, 
humans, 
lighting, 
seismics. 

- L- L-M- L- 
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Table 22.  Environmental Impact Assessment of Habitat Modifying Human Activities on Marine 
and Coastal Eco-Services for all Estuaries 

 
"Ecological Services" Generated by Ecosystems 

For Consumptive Use For NON Consumptive Use Economic Significance or Scale of Impacts 
on Eco-Services Owing to Habitat 

Modification/ Loss 
IMPACT RATING SCALE 

(+ Positive Impact, - Negative Impact) 
< 5% = Low Significance. 

5-10% = Medium Significance. 
> 10% = High Significance 

Provision of 
Services 
(Waste 

Dilution, 
CO2 Sink, 

Water 
Purification, 

Nutrient 
Recycling) 

Provision of 
Goods 

(Fishing and 
Mariculture)

Provision of 
Amenity and 
Biodiversity 

Value (Nature- 
Based Tourism) 

Provision of 
Option Value 
(Biodiversity/ 
Gene Pool for

Future Use 
and Existence 

in its Own 
Right)

Activities     
1. Excavation or infill = 

modification of landscape 
and removal of habitat (can 
cause instability above high 
water mark) . 

Mining, 
marinas, 
ports, 
seawalls 

M- L- L-M- M- 

2. Invasive spp. introductions 
by ballast water, mariculture 
= changes in community 
structure1.  

Mariculture, 
alien spp. - - L- L- 

3. Silt erosion and deposition = 
modification of habitat and 
landscape by: current 
diversions, tailings disposal, 
dredge dumps. 

Piers, 
dumping, 
mining-
tailings 

L- L- L- M- 

4. Reduction of instream flow 
by abstraction = ecosystem 
modification 1. 

Dams, 
pumps, 
<rainfall 

H- H- L- H- 

5. Effluent disposal and run-
off3, airborne pollution (an 
estimated 80% of coastal 
pollution is land based). 

Outfalls, 
stacks L- L- L- L- 

6. Modification of landscape 
and removal of habitat on 
coastline by building 
developments including 
infrastructure (effectively 
irreversible). 

Houses, 
factories, 
roads etc H- M- M- H- 4

7. Physical damage to plant and 
animal spp. incl. grazing, 
trampling (> mobilisation of 
dunes etc). Can be reversed. 

Off-road 
vehicles bait-
taking, 
mining 

M-H- M-H- L- M- 

8. Non-contact disturbance of 
species by noise, light, 
silhouettes. 

Aircraft, 
humans, 
lighting, 
seismics 

- - H- H- 5

 

                                                 
1 Mainly water catchment activities. 
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1 In-water invasive species are not an issue, but marginal vegetation is because it affects biological diversity. 
2 Mainly water catchment activities. 
3 Most estuaries are not significantly impacted, but some hot spots have urban rivers (sewers) that are highly polluted. 
4  Significantly, animal migration routes between land and water are blocked. 
5  Birds are particularly affected. 
  
3.4 Modification of Stream Flow: Biophysical and Socio-Economic Impacts   
 
3.4.1 Biophysical Impacts 
 
South Africa’s climate ranges from semi-arid to hyper-arid with only a few relatively humid parts 
where rainfall greatly exceeds 500 mm annually (Davies and Day 1998). This, together with the water 
demand of a rapidly increasing population (2.3% annual growth rate) and the related demand for 
freshwater caused by industrialisation, agriculture and urbanisation has led to radical modifications of 
South Africa’s available surface and groundwater in the form of impoundments, abstraction and inter-
basin transfers. This has caused drastic changes to the flow and flood regimes of many of South 
Africa’s rivers and their related estuaries. The coast is also strongly influenced by the rivers that bring 
water, sediments, nutrients and pollutants to the coast. One of the most important threats to estuaries is 
the reduction of freshwater inflow as the result of the construction of dams and direct abstraction. 
 
The total area of estuaries in South Africa is about 600 km

2
, of which about 400 km

2
 are along the 570 

km KwaZulu-Natal coast. Variations in climate, topography and catchment geology give rise to a wide 
variety of estuarine types in South Africa.  
 
Mouth Dynamics 
 
Only about 30% of South Africa’s estuaries are permanently open to the sea (Whitfield 1995). These 
permanently open estuaries normally have large catchments and relatively high runoff through out the 
year, which makes them a target for extensive stream flow reduction activities in the form of major 
dam developments and large abstraction schemes. The extent of stream flow reduction varies from 
nearly 100% (e.g. Kromme) to about 5% (e.g. Keurbooms) in permanently open systems.  
 
The remaining 70% of South Africa’s estuaries are temporarily open/closed systems (Whitfield 1995). 
This means that they are isolated from the sea by the formation of a sand berm across the mouth 
during periods of low or no river inflow. Such estuaries stay closed until their basins fill up and their 
berms are breached by increased river flow. A major consequence of stream flow reduction is, 
therefore, the change in the frequency and duration of estuary mouth closure in temporarily 
open/closed systems. Temporarily open/closed systems are very sensitive to stream flow reduction, i.e. 
a small change in the runoff can extend the period of mouth closure from two months to five months 
in the low flow period, e.g. Klein Estuary in Western Cape. In extreme cases, fresh water reduction 
can cause permanent mouth closure. 
 
Salinity 
 
Reduction of stream flow into estuaries can have a range of effects on the salinity regime. In large 
systems initially it may result in a reduction of the extent of the estuarine mixed zone i.e. that section 
of an estuary between 20ppt and 10ppt. Further reduction in stream flow can result in the complete 
elimination of this mixed zone so that, effectively, the system functionally becomes an arm of the sea 
e.g. Kromme Estuary (Scharler and Baird 2000; Snow, Bate and Adams 2000; Wooldridge and 
Callahan 2000; Strydom and Whitfield 2000; Bate and Adams 2000). If there is no inflow at all a 
reverse salinity gradient may develop where the salinity at the head of the estuary may exceed that of 
seawater, e.g. Kariega where 41ppt has been recorded at the head. 
 
Reduction in stream flow may lead, paradoxically, to a reduction in salinity in a small system. 
Reduction in inflow can lead to mouth closure and, provided the inflow exceeds evaporation and 
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seepage losses, a progressive freshening of the lagoon until such time as rising water levels lead to a 
breaching of the berm closing the mouth, e.g. Bot and Groot Brak. The impact is an almost complete 
loss of the estuarine biota and its replacement with freshwater species. 
 
Nutrients 
 
Freshwater inflowing into estuaries is an important source of nutrients both dissolved and particulate. 
Dissolved nutrients include nitrates, phosphates, silica and trace metals essential for primary 
production. Particulates such as organic detritus derived from riparian vegetation may in some systems 
be an important source of carbon for the estuarine food web. 
 
Reduction in freshwater inflow will reduce the quantity of nutrients entering the estuary with the 
resultant impoverishment of the biota. In particular primary producers such as phytoplankton and 
benthic diatoms will be adversely affected with a consequent “knock-on” effect through the entire 
food chain e.g. Kariega (Allanson and Read 1987). 
 
Pollutants 
 
In general South Africans estuaries do not receive a high pollutant load. In urban areas some small 
systems have been completely altered and in effect have become storm water drainage systems e.g. 
Black River, Bakens, Papkuils. 
 
The main sources of pollution are leached agrochemicals (fertilisers and pesticides) and faecal 
contamination from informal settlements in the catchments and environs of estuaries. The main effect 
of reduced stream flow is that there is less dilution of the pollutants, which could lead to 
eutrophication and human health problems. This situation is most likely to occur in the small 
temporarily open/closed estuaries. Persistent eutrophication could lead to loss of biodiversity. 
 
Biota 
 
The most obvious result of reduced stream inflow into estuaries is more frequent mouth closure, 
prolonged isolation from the sea and a change in the salinity regime. The consequences of these 
physical changes for the biota can be severe. For example the mudprawn Upogebia africana has an 
obligatory marine phase in its life cycle. Estuary mouth closure, particularly for extended periods (e.g. 
>1 yr), disrupts the life cycle and can result in local extinction of the mudprawn. Some demersal 
zooplankton species exhibit tidally-phased migratory behaviour. Mouth closure removes the tidal 
signal and thereby disrupts the life cycles of these organisms. 
 
Reduced stream inflow can reduce the extent of the estuarine mixed zone. The consequence of this is a 
reduction in the biomass and diversity of truly estuarine species. Complete cessation of freshwater 
inflow while the estuary mouth remains open (e.g. Kromme) results in the system becoming an arm of 
the sea i.e. estuarine species are replaced by purely marine species (Bate and Adams 2000; Scharler 
and Baird 2000; Strydom and Whitfield 2000; Snow, Bate and Adams 2000; Wooldridge and Callahan 
2000). 
 
Many species of marine fishes use estuaries as nurseries. Reduced freshwater inflow may reduce the 
(primary) productivity of an estuary thereby reducing the food available to the juvenile fishes 
(Strydom and Whitfield 2000). This will have an adverse effect on growth, survival and ultimate 
recruitment into the adult population. Extended periods of mouth closure will limit access to estuaries 
by juvenile fishes, which could have an adverse effect on the viability of their populations. Similarly, 
full-grown fishes, which need to enter the sea to spawn, will be prevented from doing so by protracted 
mouth closure. In severe cases the fishes’ numbers will be greatly reduced by predation (by other 
fishes, birds and mammals) such that, should the mouth eventually open, their numbers will be so low 
as to make an insignificant addition to the adult population. Alternatively the fishes may simply die in 
the estuary without ever having had the opportunity to breed. 
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Birds, generally being near the top of the food chain, are good indicators of the state of an estuary with 
respect to freshwater inflow. For example, mouth closure will lead to a loss of tidal action, which, in 
turn, will adversely affect the quantity, and availability of intertidal benthic organisms to waders, 
which feed, characteristically on intertidal mudflats. Many of these waders are Palaearctic migrants 
therefore mouth closure can have an international impact on the populations of such birds. Other 
effects of reduced stream flow include the loss of shallow water habitats, favoured by herons, 
flamingos and other wading birds, and the loss of islands, which provide roosts and breeding sites safe 
from terrestrial predators. 
 
Floods 
 
Major dams have the effect of attenuating floods peaks, depending on the capacity, the volume of 
water in the reservoir and the extent of the flood. Floods in estuaries scour sediment deposited during 
extensive periods of low flow. This accumulated sediment is both catchment derived and brought in 
from the sea by flood tides. Therefore, if floods are reduced in intensity and frequency, sediment 
deposition and accumulation occurs and the estuaries are reduced in water volume and surface area. 
This is a major concern in South Africa where soil erosion in catchments poses a major threat to 
estuaries, particularly those of KwaZulu-Natal and those in the former Ciskei and Transkei regions of 
the eastern Cape Province (Morant and Quinn 1999). 
 
Numerous small farm dams, as well as barrages and weirs, collectively can also have a major impact 
on the variability and duration of stream flow and, consequently, on estuaries. Instead of being 
available as stream flow water is stored and subjected to consumption and losses, including 
evaporation and seepage. It is estimated that as little as 8% of the total annual runoff reaches the 
coastal zone (Department of Water Affairs 1986). 
 
Invasive Alien Vegetation 
 
Invasive alien vegetation has reduced runoff in certain catchments in the southern and south-western 
regions of the Western Cape by as much as 30% (Le Maitre et al. 1996). The National Working for 
Water Programme was launched to combat the spread of woody alien plants and their consumption of 
water in South Africa.  
 
Urbanisation 
 
Urbanisation and the related hardening of the catchment through paving and roads increases the 
amplitude of runoff peaks and total flow volumes. This could mean larger floods and greater than 
usual flows during the low flow period keeping estuaries open where they would have closed under 
natural conditions. Urban development in the Kuils River catchment significantly increased flood 
peaks in the river (Kuils River Catchment Forum 1998). 
 
Inter-Basin Water Transfer Schemes 
 
South Africa is one of the world leaders in the field of inter-basin water transfer schemes (IBTs). 
There are several schemes already in operation of which the Orange-Sundays-Great Fish River Water 
Transfer Scheme is the largest. In this scheme water is transferred through about 100 km of tunnels 
and canals from the Orange River to the Sundays River and from there to the Great Fish River. A 
series of droughts in the past two decades has forced South Africa to start importing water from 
neighbouring countries through projects such as the Lesotho Highlands Water Project which transfers 
water from Lesotho to the Vaal River and from there to Gauteng (South Africa’s economic heartland). 
Schemes of this nature can have far-reaching environmental, political and socio-economic 
implications. South Africa is a signatory of the Helsinki Accord, which is an international binding 
agreement dealing with the fair apportionment of water in rivers that cross international boundaries. 
Shared river catchments in Southern Africa include the Zambezi, Orange, Pongolo, Limpopo, 
Crocodile, Sabie, Kunene and Letaba Rivers (Davies and Day 1998). 
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Climate Change 
 
The impact of climate change in the form of global warming as a result of the increase in greenhouse 
gases has been highlighted as a potential major threat to South Africa’s fresh water supply especially 
as it relates to stream flow reduction and its related impact on estuaries (Perks et al. 2000). General 
Circulation Models (GCMs) predict major changes in rainfall patterns over southern Africa, which 
would have a drastic effect on the amount of freshwater entering the estuaries. This in turn would alter 
the salinity gradients, nutrient loads and the timing, duration and frequency of mouth closure and 
opening.  
 
Current predictions indicate the potential of both reductions and increases in rainfall in different parts 
of the country, for example some models indicate a possible 11% to 84% reduction in the runoff to the 
West Coast estuaries (Olifants to Diep). This implies that some permanently open estuaries would 
close and that some temporarily open/closed systems would become permanently closed. Such a 
radical change in the estuarine environment would certainly doom some estuarine-dependent species 
to extinction and could cause a general decrease in biodiversity (Clark et al. 2000). This would for 
example have negative consequences for the whole of the southern Africa’s west coast since there are 
few estuaries in Namibia and southern Angola and their fish stocks use South African estuaries as 
nurseries and feeding grounds. Therefore, any changes in the mouth dynamics of the estuaries on the 
West Coast would have far-reaching transboundary effects in our neighbouring countries. 
 
Maputaland 
 
Lake St. Lucia 
 

i) Introduction 
 
 St Lucia Lake together with its associated wetland system is one of South Africa’s oldest 

conservation areas and one of the few remaining large natural wetland systems. 
 
 However, like many wetland systems throughout the world, Lake St. Lucia is under threat 

from pressures in its catchment. The salinity of the lake is one of the most important driving 
forces on the lake’s ecosystem. Salinity is in turn primarily a function of the fresh water 
supply to the lake. In wet periods when the inflow and the lake levels are high, the salinity is 
low and in the dry periods the inflow decreases and the salinity can rise to several times that 
of seawater. These salinity changes have an impact on the biota and function of the lake 
ecosystem. Naturally dry and wet periods have always resulted in salinity and biological 
fluctuations but an increase in the demand for water in the catchment has probably increased 
the frequency, severity and duration of hypersaline conditions in the St Lucia Lakes (IWQS 
1996). 

 
 Lake St. Lucia’s surface area is about 300 km² (depending on lake levels), which makes it 

Africa’s largest estuarine lake. It also constitutes some 80% of the total estuarine area of 
KwaZulu-Natal making this system essential as a nursery area for offshore marine fish 
species. The lake is shallow with a maximum depth of -1.5 m to -2.0 m. The lake’s volume is 
therefore small in relation to its surface area (IWQS 1996). 

 
 Lake St. Lucia is fed by four main river systems: The Mkuze, Mzinene, Hluhluwe and 

Nyalazi rivers. The Mpate River flows into the Narrows area near the mouth. The Mfolozi 
River discharges to the sea just south of the St. Lucia mouth and used to share a joint mouth 
with the lake. Sometimes this is still the case. In the past the river used to contribute 
substantially to the freshwater supply to the lake, but because of the high sediment load in 
the Mfolozi River the mouths are now, where possible, artificially kept separate (IWQS 
1996).  
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 Droughts and hypersalinity events in the 1970s and 1980s focused the attention on the 
reduced freshwater inflow to the lake system and some studies were done to quantify their 
impact on the biota. 

 
 Lake St. Lucia lies in the wettest part of the country with rainfall in the excess of 1000 mm 

annually. The total runoff to lake St. Lucia is about 757 x106 m3 per year. As a result of the 
large surface area of the lake it is estimated that direct rainfall contributes as much 50% at 
present (43% under natural conditions) to the MAR (mean annual runoff) of the system 
(IWQS 1996). 

 
 Developments in the catchments have reduced the runoff by about 19% in the last century. 

There are no major dams in the catchment, the reduction is mainly due to irrigation and farm 
dams (11.5%) and commercial forestry (7.5%). Some 69% of the freshwater in the system is 
lost due to evaporation. Therefore an increase in the duration of low flow conditions is likely 
to have a marked effect on the salinity regime of the (IWQS 1996).  

 
 Runoff from the Mkuze catchment (62% of total catchment) has been reduced by about 20%. 

Low flow conditions, which occurred 49% of the time under natural conditions, now occur 
some 63% of the time. Development has contributed to a 10% reduction in total runoff to the 
lake and probably has had a significant effect on the salinity regime (IWQS 1996). 

 
ii) Groundwater 

 
Groundwater is estimated to contribute about 4% of the fresh water to the lake and probably 
plays an important additional role in regulating the salinity regime of the lake. Forestry in the 
St. Lucia catchments has had some effect on the ground water and, therefore, possibly on the 
salinity regime and especially in the maintenance of refuge areas. 

 
iii) Salinity variation and mouth closure 

 
The salinity of Lake St. Lucia has always undergone natural fluctuations. In wetter periods 
freshwater input is high and the salinity is in low (1 - 5 ppt). In dryer periods fresh water 
inflow decreases, lake levels drop and evaporation from the surface of lake may exceed 
freshwater inflow. This causes the salinity in the lake to rise. Under natural conditions the 
estuary had a more brackish salinity regime (between 5 to 20 ppt) for extended periods. 
Hypersaline conditions, sometimes as high as 70 - 100 ppt, have been recorded in the recent 
past (IWQS 1996).  

 
The interchange of water between the lake and the sea is driven by level differences between 
lake and sea. At lake levels higher than 0.13 m above MSL water flows from the lake to the 
sea and at levels below this seawater flows into the lake. Obstruction of the estuary 
especially near the Narrows slows the interchange of water between lake and sea and reduces 
the tidal range. This would indirectly influence the intertidal species and the estuarine 
species (IWQS 1996). 

 
The reduction in fresh water to the lake may have resulted in mouth closure occurring more 
often than under natural conditions thereby increasing the frequency, severity and duration of 
hypersaline conditions in Lake St Lucia. In other words under natural conditions the mouth 
of the estuary would have stayed open longer, hypersaline events would have occurred over 
shorter period and the salinity would not have been as high as it is at present (IWQS 1996). 
 
Under natural conditions the joint mouth of the St Lucia and Mfolozi would have been 
closed for extended periods and the Mfolozi River would have contributed freshwater 
directly towards the lake resulting in lower salinities. 
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Dredging is currently used to keep the mouth of St Lucia open. In fact, St. Lucia might be 
artificially kept open for longer periods at present than would be the situation under natural 
conditions (Mr. P. Huizinga, CSIR pers. comm.). Extended open mouth conditions permit a 
nett inflow of seawater into the lake can give rise to an increase in the salinities in the 
northern section of the lake. 

 
iv) Biota 

 
The ecosystem responds in a varied manner to the changes in salinity in the system. During 
low salinity periods macrophytes and ducks dominate the system. While at high salinities 
phyto and zooplankton together with flamingos dominate (IWQS 1996). 
 
The various salinity gradients present throughout the lake system may support different 
ecological systems at any one time. Closure of the mouth affects the salinity gradient, 
prevents the recruitment of marine species and leads to a loss of ecological diversity in the 
lake. Low species numbers occur under hypersaline conditions. Rapid fluctuations in salinity 
do not allow time for the biota to respond and results in low biomass and populations (IWQS 
1996). 

 
v) Conclusion 

 
Currently the KwaZulu-Natal Nature Conservation Services aims at managing Lake St Lucia 
towards a system whose mouth is kept open for the majority of the time. This compensates to 
some extent for anthropogenic activities in the catchment and ensures a source of income for 
subsistence fisheries in the northern part of the lake and promotes tourism, especially 
recreational angling, in the southern parts of the estuary. 

 
Kosi Lake System 
 

i) Introduction 
 

The Kosi system is located about 470 km north east of Durban. The nearest town is Ubombo 
situated 134 km from the estuary. The system is relatively inaccessible and the level of 
development is low. 
 
The Kosi drainage system is ill defined because of the pans, swamps and marshes that 
surround it. It is estimated to be about 500 km² in extent. Two small rivers supply surface 
runoff to the system: Sihadha River (about 30 km long) which flows from the Mtombeni 
pans and enters Lake Amanzimnyama, and the Nswamanzi River (about 15 km long) which 
enters Lake Nhlange on its western shore (Begg 1978). Due to the high permeability of the 
sandy soil of the coastal plain it is estimated that surface runoff only contributes about 5% of 
the freshwater to the system. The rest is supplied by ground water. 
 
There is extensive afforestation in the catchment of the Kosi system and some concern exists 
with respect to its impact on the groundwater table in the region. Destruction of natural 
forest communities to provide land for the cultivation of sweet potatoes, maize and 
groundnuts is widespread. 

 
ii) Salinity variation 

 
Both Lake Makhawulani and Lake Mpunpwini exhibit salinity stratification. Tidal effects are 
noticeable in Nhlange particularly in winter (dry season). Water levels are lower during neap 
tides than spring tides indicating constricted tidal flows (Begg 1978).  
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iii) Biota 
 

The Kosi system supports a diversity of flora such as swamp forest with predominantly ferns 
as ground cover. Kosi has the largest concentration of Raphia palms in South Africa. The 
Kosi mangrove communities comprises five species that are threatened by unsustainable 
exploitation. The coastal dune forest is dominated by Euclea, Strelitzia and Mimusops and in 
places the cycad, Encepharatos ferox occurs (Begg 1978). 
 
The Kosi Lake system fulfils an important function as nursery for juvenile fish and many 
thousands of juvenile fish mature here before migrating to the sea. The birds present are 
mainly forest associated. Of the 247 species recorded only about 85 species are water 
associated. Among the water/estuary associated species some are rare e.g. White-backed 
Night Heron and Crab Plover (Begg 1978). 

 
iv) Conclusions 

 
In view of the importance of ground water to the life cycle function of the Kosi Estuarine 
Lake system and also to some of the terrestrial vegetation, it is of great concern that no clear 
data are available on the impact and extent of current groundwater utilisation and the impact 
of future development in the area would have on the delicate ecosystem (Mr T. Harrison, 
CSIR pers. comm.). 

 
Richards Bay/Mhlatuze Estuary 
 

i) Introduction 
 

The Mhlathuze Estuary as it exists today was largely created as a result of the construction of 
the harbour of Richards Bay between 1972 and 1976. Before the harbour development, the 
estuary was a large shallow bay, approximately three times the size of the present estuary, 
with a relatively narrow connection with the sea (CSIR, 1974). 
 
The present mouth of the estuary was opened in 1975 as part of the construction of the 
harbour. A wide open mouth developed after the breaching, providing a much more direct 
connection between the estuary and the sea than was the case with the original unmodified 
estuary. This increased the tidal range at spring tides from 0.4m in the original estuary to 
1.4m in the present system. 

 
ii) Salinity variation 

 
Most of the estuary is now normally marine-dominated with salinities close to those of 
seawater (D. Cyrus, University of Zululand pers. comm.). Lower salinities are only present 
in the main river channel. During floods the estuary is mostly fresh. Limited amounts of 
freshwater enter the estuary along the shores. A significant salinity gradient normally exits 
only in the lower part of the estuary. 
 
During harbour construction the Mhlathuze River was canalised and diverted into the new 
estuary. Previously the river water filtered through a vegetated delta, which retained much of 
the sediment load,  before entering the estuary. 
 
It is estimated that a reduction of 60% (from about 500  million m³/yr to  200 million m³/yr) 
has already occurred in the mean annual runoff of the Mhlathuze River (Huizinga and Van 
Niekerk 1998). Therefore there is some concern as to the impact of the reduction in 
freshwater on the upper part of the estuary, which is a brackish to fresh environment that 
some species need e.g. Macrobrachium. 
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iii) Biota 
 

Weerts, Wepner and Cyrus (1998) predict that under the current conditions of modified flow 
the fish fauna will continue to be negatively impacted and that species diversity will decrease 
in the long run. This has implications for the fish fauna of the region as a whole, due to the 
important role that the estuary plays as a nursery ground for juvenile fish. Any further 
reduction in the flow of fresh water into the estuary will merely exacerbate and speed up the 
impacts. 
 
The increase in mangrove vegetation along the western and northern shores of the estuary is 
mostly caused by the increase in tidal amplitude (lower low tides) due to the new mouth. 
Larger intertidal mudflats are now exposed at low tide and are being colonised by the 
mangroves (Huizinga and Van Niekerk 1998). 

 
iv) Conclusion 

 
The mouth of the Mhlatuze has never been closed, even though there may be no river flow 
for months at a time. Presently mouth closure is highly unlikely because of the strong tidal 
flows in relation to the size of the estuary. The southern part of the Mhlatuze estuary has 
deepened by more than a metre over large areas, compared with the corresponding area in 
the original estuary. (Huizinga and Van Niekerk 1998). Under the current conditions of 
modified flow the fish fauna will continue to be negatively impacted and species diversity 
will decrease with time. 

 
Pondoland 
 

i) Introduction 
 

The natural scenic beauty and relatively unspoiled natural environment of the Pondoland 
coast has enormous tourist and hence socio-economic potential for this undeveloped region. 
The coastal zone, estuaries and adjacent terrestrial areas are national assets, which are still in 
a relatively pristine condition. These ecosystems, however, are also extremely sensitive to 
disturbance and over-exploitation.  
 
The Pondoland Coast and especially the Pondoland estuaries are still in a relatively pristine 
state. But this may change in the near future because of the ever increasing need for more 
water on that stretch of coast and a recent Fresh Water Reserve study done in compliance 
with the National Water Act (No. 36 of 1998) indicated that the smaller estuaries along the 
Pondoland coast are extremely sensitive to fresh water reduction. It is, therefore, very 
important to give adequate attention to establishing the environmental water requirements of 
the river systems of the Pondoland coast to ensure the sustainable development of this 
region. 
 
The South African Reconstruction and Development Programme (RDP) water supply 
programme has identified a need for substantial augmentation of the domestic water supply 
schemes serving Lusikisiki and the rural populations in the eastern Pondoland coastal region. 
A water supply study of the Eastern Pondoland Coastal Basin, which stretches from the 
Mtafufu River in the south to the Mzamba River in the north highlighted the lack of relevant 
information on these estuarine systems. The study focused on all the significant surface 
water resources of the region in order to provide a planning tool for sustainable utilisation of 
these resources. 
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ii) Freshwater requirements 
 

The healthy state of the eastern Pondoland estuaries is shown by the fact that 14 of the 16 
estuaries in the study were judged to be in a nearly pristine state and the remaining two in a 
good condition in terms of their ecological integrity. 
 
The estimated volumes of river flow, in terms of a percentage of the MAR required to 
maintain the ecological management classes varied between 80 to 95% of the natural MAR 
for the larger systems and 90 to 99% of the natural MAR for smaller systems. The main 
consideration used to arrive at this figure was that this was the amount of river flow required 
to maintain the natural functioning of the tidal inlet to ensure that permanently open estuaries 
do not close and that for open/closed systems, the natural periods of the opening and closing 
of the tidal inlet (i.e. natural estuarine mouth dynamics) should be maintained. The natural 
dynamic state of the tidal inlets of these estuaries is maintained to a large extent by river 
base-flows, which are particularly important for ensuring that permanently open estuaries do 
not close. It is important in all these estuaries to maintain all of the base-flow in the present 
annual distribution pattern. The base-flow in these rivers is estimated to be about 40 to 50% 
of the MAR. 
 
Floods are also important for estuarine functioning as they have a major influence on 
sediment dynamics and thus mouth condition. It is postulated that 1 in 5 year floods and 
greater are particularly important regarding sediment dynamics and hence maintaining 
mouth condition.  

 
The present water usage in these 16 river systems in eastern Pondoland is very low (from <1 
to 4.3% of MAR) and all of these rivers are (theoretically) still perennial. 
 
It is estimated that, if more that 6% of the MAR is removed from these rivers, flow will 
probably cease during the low-flow period and if more than 12% of MAR is removed, the 
rivers will stop flowing for 10% of the time. (Bok, 1999)  

 
iii) Biota 

 
Fifteen estuarine plant species were identified and these represented three of the seven 
possible estuary macrophytic communities types i.e. submerged macrophytes (1 species); 
reeds and sedges (8 species); and swamp forest (2 species).  
 
The permanently open estuaries are functionally the most important (e.g. Mzamba, Mtentu, 
Mzintlava and Mntafufu estuaries). These estuaries also have the highest community 
richness (number of plant communities present). The smaller closed estuaries have less 
available habitat, this coupled with a lack of tidal influence, results in low plant community 
richness.  
 
The Pondoland estuaries are unique in terms of plant species composition. The small Mkozi 
estuary is the only estuary in the Eastern Cape Province where the mangrove fern 
Acrostichum aureum has been recorded, while the Mtentu and Msikaba estuaries have 
unique geomorphology. The latter two estuaries are also the only two South African systems 
where the rare Mkambati palm, Jubaeopsis caffra is found. However, the palms are not 
considered to be part of the estuarine flora as they grow a few metres above the high water 
mark on the steep sided banks of these estuaries. 

 
Within South Africa, the mangrove physiognomy of the Pondoland region is unique. The 
mangrove stands found in these estuaries usually consist  of a double row or in some cases a 
single row of mangrove trees as a consequence of the  steep surrounding geomorphology. 
Mangroves found elsewhere along the South African coast have developed into large 
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communities. These larger communities are found to be more resilient to disturbance, 
whereas fringe mangrove forest exhibits lower juvenile recruitment rates and are more 
susceptible to disturbance. 

 
Although the area covered by the estuarine plant communities is small, the Pondoland 
estuaries are nationally important as they have been the least impacted over time. These 
estuaries also support species such as the mangrove fern and fringe mangrove communities.  
 
The larger estuaries along this stretch of coastline provide a nursery function for juvenile fish 
and invertebrates and birds of note include Mangrove Kingfisher and White-backed Night 
Heron. 

 
iv) Conclusion 

 
KwaZulu Natal Nature Conservation Services and the Oceanographic Research Institute, 
Durban  have proposed that the Pondoland area becomes part of a larger marine protected 
area stretching from the Mpenjati Estuary in southern KwaZulu-Natal to Mntafufu Estuary 
just north of Port St. Johns. This study highlighted the conservation importance of the 
Pondoland estuaries and the need for further studies to address the general lack of 
information on the region.  

 
Knysna 
 

i) Introduction 
 

The Knysna River catchment is some 526 km² in extent and has an average annual rainfall of 
approximately 950 mm. Current uses of the water resources is primarily forestry (12% 
MAR), urban usage (3% MAR), and irrigation (2% MAR). It is estimated that the urban 
usage could increase to 9% MAR and irrigation by about 5% MAR by the year 2020 
(Neilson 1998). 
 
The rivers of the catchment are largely undeveloped, with only a few small dams in the 
upper reaches of various tributaries. The flow is largely unregulated and close to its natural 
variability (Neilson 1998). 
 
While data indicate that the Knysna River runoff is relatively pristine, there is concern for 
the condition of the river during low-flow and drought periods. A further problem is that low 
flow conditions in December to March coincide with the high water demand periods by 
urban and irrigation developments (Neilson 1998). 

 
ii) Salinity distribution 

 
River flow maintains a salinity gradient of varying structure and magnitude. During 
interflood periods density stratification is restricted to the reach upstream of the White 
Bridge. During major floods the entire estuary can be flooded such that a change in salinity 
can be detected at the Heads (the entrance to Knysna Lagoon). 
 
Three different hydrographical regimes can be identified in the Knysna Estuary. The lower 
estuary (basin area) functions as a marine embayment, with salinities close to those of the 
ocean because of the water exchanging rapidly with the sea. The middle estuary functions 
like a partially mixed estuary and salinities are still high and the water column is mixed. The 
influence of both the river and sea is important. The upper estuary functions like a stratified 
estuary typically stratified during ebb tide and mixed during strong flood tide currents. The 
three regimes are not fixed. They stretch and shrink with changes in tide and river runoff. 
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During the dry periods the estuarine regime is confined to the uppermost part of the estuary, 
upstream of the “Red Bridge”  (Largier and Attwood 1998).  

 
iii) Water Quality 

 
The Knysna Estuary is dependent on the river for its supply of nutrients, particularly nitrogen 
and phosphorus. If the supply is reduced or cut off, the food webs would become simpler 
with a reduction in the phytoplankton– microbial– zooplankton component upon which 
larval fish depend (Allanson et al. 1998). 

 
iv) Biota 

 
Freshwater flow also defines the biological nature of the intertidal zone. Comparison of the 
vegetation downstream and upstream of the White Bridge points unequivocally to the 
importance of freshwater inflows for the diversity of habitat in the estuary. As the salinity 
changes, moving upstream in the estuary, the salt marsh community is replaced by sedges 
(Allanson et al. 1998). 
 
So far, it would appear that the reduction in stream flow to the Knysna Estuary has not 
materially altered the hydrodynamics, chemical or biological structure of the upper estuary. 
The implementation of the Akkerkloof Dam scheme, which would supply a steady flow of 
water during the frequently dry summer season when the demand is high, might even greatly 
assist in the maintenance of the estuary functions (Allanson et al. 1998). 
 
There is some concern over the impact of stream reduction activities in summer and its 
impact on the estuarine mixing zone and its functionality as habitat for prawn and fish 
species. 

 
False Bay 
 

i) Introduction 
 

In general the estuaries around False Bay have been affected more by stream flow 
modification than stream flow reduction. 
 
Eleven catchments drain into False Bay. These are the Buffels (Wes), Elsies, Silvermine, 
Zand, Zoekoe, Eerste, Lourens, Sir Lowry’s Pass, Steenbras, Rooiels and Buffels (Oos). All 
eleven catchments are small, with the result that river flow is very sensitive to rainfall, with 
peak flows occurring in winter.  
 
The only estuaries receiving perennial fluvial input are the Zeekoe and Eerste, both of which 
are heavily augmented by the discharge of treated sewage effluent. Only four of the rivers, 
namely the Sand, Eerste, Lourens and Rooiels, have estuaries sensu Day (1980). The other 
rivers discharge through mouths displaying few, if any, estuarine characteristics. 

 
Sand River Estuary 
 
The Sand River catchment covers a large area of approximately 96 km2, consisting of the Sandvlei fed 
by a number of rivers and their tributaries. Sandvlei drains into False Bay through a canalised mouth 
approximately 700 m east of Muizenberg Station.  
 
Land-use in the catchment area includes afforestation, low-density urban residential areas and the 
highly urbanised areas. The area is also used for agricultural activities, mainly vineyards. The runoff to 
the estuary has been largely unmodified by these activities. There might be some increase in the flood 
peaks due to surface hardening in some parts of the catchment. 
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Eerste River Estuary 
 
The Eerste is a small estuary about 10.2 ha in extent (Grindley 1982). It drains water from the 600 km2 

Kuils/Eerste sub-catchment and discharges into False Bay through the Eerste River mouth near 
Macassar. The drainage system mainly comprises two major rivers, the Kuils and the Eerste. The 
Kuils River joins the Eerste River about 4 kilometres from the sea. 
 
Historically the Eerste was a temporally open/closed estuary which closed during the summer and 
breached after the first winter rains (Glass 1980). However, discharges from at least five waste water 
treatment works and numerous industries in the catchment have resulted in elevated summer 
baseflows and the estuary mouth now remains permanently open (Bath 1999). The mouth position has 
changed and the estuary surface area has been drastically reduced over the past 60 years. 
 

i) Hydrodynamics 
 

Today the Kuils River is a perennial river fed by effluent from wastewater treatment works 
(Kuils River Catchment Forum, 1998, Brown, et al., 1991). As a consequence of the 
increased flows into the estuary via the Kuils River, particularly prominent during summer, 
the estuary mouth that used to close regularly during summer and open only after the first 
winter rains in about May, at present remains open all year round (Van Ballegooyen et al., 
2000). Furthermore, as a result of increased freshwater inflows, particularly during the 
summer months, seawater intrusion has been progressively reduced (Huizinga et al. 2000).  
 
As a consequence of this changed flow regime the water quality characteristics of the lower 
estuary, particularly during the summer months, have been altered from being more marine 
dominated with water quality representative of seawater, to a more fresh system with water 
quality characteristics representative of those of the polluted Eerste River. 

 
ii) Biota 

 
Historically, the Eerste was a functioning estuary that supported a healthy community of 
estuarine-associated fish. Recent surveys suggest a loss of estuarine function with a 
corresponding decline in abundance, biomass, species richness and diversity (Clark et al. 
1994, Clark 1999, Grindley 1982, Harrison 1998, Huizinga et al. 2000). Sampling during 
1999 yielded only five species, one of which (Cyprinus carpio) was an introduced freshwater 
fish. Overall catch rate during 1999 was half that of 1991-1993. Apart from low catches, the 
populations of the remaining fish species consisted entirely of juveniles. In comparison, the 
catches of most species during 1991-1993 covered a much wider age range including adult 
and juvenile fish. In all, the almost monospecific catches, reduced catch rates and size 
distributions suggest that the Eerste no longer provides a suitable habitat for estuarine fish. In 
the Fish Importance Rating (FIR) developed by Maree et al. (2000) the Eerste and Lourens 
estuaries scored low and were ranked at number 240 and 242 respectively out of 248 
estuaries. In terms of conservation priority status the estuary is regarded as of low 
importance (Turpie et al. 2000). On a local scale however, the Eerste and Lourens are two of 
only four estuaries in False Bay that have any potential to support viable populations of 
estuarine fish. In terms of size, the Eerste (10.2 ha) and Lourens (7.1 ha) comprise 
approximately 12 % of available estuarine habitat for fish in False Bay (Huizinga et al. 
2000). The current situation in the Eerste River Estuary can be attributed to a decline in 
habitat availability and quality of that remaining.  

 
The Eerste Estuary supports a relative high diversity of water birds in a local context (Turpie 
2000), and the changes in flow and mouth closure have probably not made a significant 
difference to the estuary in terms of its importance for birds. The more permanently open 
mouth conditions may have increased the availability of suitable habitat for tern roosts, 
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especially for summer migrants. In addition, the nutrient-enriched water entering the 
adjacent surf zone encourages phytoplankton productivity, in turn attracting fish, thus 
providing improved feeding areas for marine piscivores such as terns (Huizinga et al. 2000).  

 
Lourens River Estuary 
 
The Lourens is a small estuary approximately 7.1 ha in extent opening into False Bay 5.8 km to the 
east of the Eerste River and draining a catchment of 140 km2 (Cliff and Grindley 1982, Harrison 1998, 
Lochner and Brown-Rossouw 1999). The Lourens River has been declared a Protected Natural 
Environment and is the only river in South Africa protected from source to sea (Roberts 1997, 
Lochner and Brown-Rossouw 1999). The Lourens is a temporarily open/closed system but for much 
of the time connected to the sea via a western overflow channel (Cliff and Grindley 1982). The estuary 
may close completely during the summer months and is characterised by a backshore lagoon that may 
vary from 100 m to 400 m long and 20-50 m wide. Mouth position and size of the backshore lagoon 
vary according to the size of the beach bar that dams up the lagoon and the magnitude of river flow 
that determines the position of breaching (Cliff and Grindley 1982). The wastewater treatment plant 
that once fed the estuary was decommissioned in 1974. Current sources of pollutants are urban runoff 
and agriculture in the upper catchment (Lochner and Brown-Rossouw 1999). 
 

i) Biota 
 

A total of 15 fish species representing 10 families has been recorded from the Lourens 
Estuary. In all, 87 % of the fish species recorded from the Lourens can be regarded as either 
partially or completely dependent on estuaries for their survival. The species and size 
composition of the fish caught suggest that the estuary is a viable nursery area and fulfilling 
its function for both adult and juvenile fish. A total of 29 waterbird species has been 
recorded at the Lourens Estuary in six counts between 1976 and 2000. Small numbers of 
predominantly-freshwater species are found in the narrow, tree-lined estuary immediately 
above the extreme high-tide level. The vegetated margins also support several more 
passerine species, including non-water associated species. Where the estuary enters the 
backshore area, large numbers of birds have been recorded in roosts in this area. This area is 
particularly noteworthy for its large tern roosts, with up to 43 000 terns (mostly migratory) 
having been recorded here. Cormorants and gulls also roost in significant numbers. 
Relatively few waders frequent the estuary, and the fairly high numbers of different species 
recorded from time to time are more likely to have been roosting flocks than foraging birds. 

 
Rooiels River Estuary 
 
Except for a few coastal residential developments at Rooiels the catchment of the Rooiels River is still 
undeveloped and the estuary in a good condition. 
 

i) Conclusions 
 

Estuaries comprises a key component of the South African coastline. They provide numerous 
benefits to all sectors of the community and much can be achieved through sound 
management and planning. Unfortunately, there is also ample scope for over-exploitation 
and short-sighted, unsustainable development, which would have very negative effects in the 
long term. 
 
In the past estuaries were not well protected in terms of integrated legislation and 
institutional arrangements. At present, while ample support is provided by existing and 
proposed legislation (National Water Act, National Environmental Management Act and the 
White Paper for Sustainable Coastal Development) political commitment is required to 
achieve sustainable development.  
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Estuarine management, indeed all environmental management, should operate within a 
framework that emphasises the principles of sustainable development, biodiversity 
conservation, the precautionary principle, integrated management, self regulation and 
sensitivity to local circumstances. Particular emphasis should be placed on the need for the 
various actors, agencies and levels of government to work together and seek consensus. 
(Morant and Quinn 1999)  
 
The future for estuaries looks bleak if this cannot be achieved, and future generations may 
not enjoy the same benefits such as safe and healthy recreation areas, highly productive 
ecological systems and scenic, tranquil environments that please the spirit.  

 
3.4.2 Socio-Economic Impacts of Modification in Stream Flow 
 
The modification of stream flow has a complex influence on the functioning and biodiversity of 
estuaries. Its impact may differ depending on the type and size of an estuary, whether it is marine or 
freshwater-dominated, and the manner and extent to which the estuary is utilised. 
 
Loss of Fish and Invertebrate Production Within Estuaries 
 
Estuarine fisheries in South Africa are estimated to be worth approximately R433 million (1997 Rand) 
annually (Lamberth and Turpie 2001). The modification of stream flow to estuaries may have an 
important impact on this value, both through reduction of nutrients entering the system and affecting 
productivity, and through mouth closure, which affects recruitment of fish as well as major prey 
species such as Upogebia africana.  
 
Existing data on fish catches from estuaries suggest that the transformation from a permanently open 
estuary to a temporarily closed estuary, which can occur with only minor reductions in stream flow in 
some estuaries (e.g. Pondoland), leads to a dramatic loss of fishery production. A closed estuary 
produces less than half the catch of an equivalent-sized open estuary (Lamberth and Turpie 2001). 
Thus reduction in stream flow can have potentially huge impacts on recreational, commercial and 
subsistence fishing values.  
 
Invertebrate populations are often more dramatically affected by freshwater inputs, salinity changes 
and mouth closure than vertebrate populations. Apart from their value as prey species, invertebrates 
are harvested in many South African estuaries, mainly for bait. These harvests mainly contribute to the 
recreational fishing value, but also have some degree of subsistence value. The loss of prawns from an 
estuary as a result of mouth closure would have some impacts on fishers, and in some cases on illegal 
bait-sellers in estuaries. However, these impacts are unlikely to be as large as the impacts of a resultant 
decline in their vertebrate predators. 
 
Loss of Nursery Area Function for Marine Fisheries 
 
In addition to catches within estuaries, estuaries make an important contribution to the catch and value 
of marine fisheries. The total value of the inshore marine fisheries in South Africa (excluding 
estuaries) is about R2.44 billion (1997 Rand). Numerous estuary-associated species have been 
recorded in all types of inshore marine fisheries. Recreational shore angler catches and commercial 
gill and seine net catches are dominated by estuary - associated species (83% of catches). These 
species make up about 7% of boat and spear fishing catches. Roughly half the value of the total 
inshore marine fishery is provided by estuary-associated species. However, not all of these fish are 
equally dependent on estuaries. Certain species are entirely dependent on estuaries to complete their 
life cycles, while others are simply species that do equally well in either estuarine or marine 
environments, and thus estuaries simply add to their overall biomass. On the basis of the varying level 
of dependence of different species on estuaries, it has been estimated that estuaries contribute a total of 
R952 million in 1997 Rand, or R1.16 billion in 2,000 Rand to the total inshore fishery value. 
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The result of reduction in water flow on estuaries is often a change in the mouth conditions, such that 
there is reduced exchange between estuaries and the marine environment. Depending on the timing 
and duration of these interruptions, the impact on the degree of exchange may be quite variable. If all 
estuaries were to close for most of the time, virtually all of the estuary-contributed value to marine 
fisheries would be lost (i.e. 39% of the total value). Any reduction in flow to estuaries will have some 
level of impact on the fishery output of estuaries to the marine environment, even if mouth conditions 
remain unchanged, as the input of nutrients will be reduced, reducing productivity of the estuary. 
These impacts are still poorly understood, and thus it is difficult to predict exactly how much of 
fishery value may be expected to be lost over the next ten years, or indeed, how much has been lost 
already. 
 
Loss of Estuarine Biodiversity 
 
No comprehensive quantitative studies have been carried out in South Africa on the effects of altered 
freshwater impacts on the biodiversity of estuaries. However, existing knowledge suggests that these 
impacts can be significant, particularly if a system is changed from a permanently open to a 
temporarily closed system. With prolonged mouth closure, species diversity is reduced since fewer 
species are able to breed. A change from variable to more constant salinity along an estuary also leads 
to a decrease in biodiversity. The main impact of these changes is probably the loss in recreational and 
tourism value. Estuaries are favoured habitats for bird watching as well as for enjoying other aspects 
of biodiversity (e.g. plants, invertebrates). Since birdwatchers spend significant amounts in the South 
African economy (Turpie and Ryan 1998), the loss of biodiversity from estuaries is likely to have an 
economic impact in terms of reduced visitor spending, and possibly a reduction in property values.  
 
Loss of Recreational Amenity 
 
In addition to the impacts associated with biodiversity loss, reduced water inputs into an estuary and 
associated increase in mouth closure and decreases in water quality can decrease its amenity value. For 
example, closed mouth conditions prevent boat launching for sea-going ski-boats, and hypersaline 
conditions are unpleasant to holiday makers. The persistence of conditions such as these can adversely 
affect the tourism value of estuaries, hence affecting local economies. Since coastal tourism in South 
Africa is largely concentrated around estuaries, this might have significant local impacts as visitors 
move to alternative destinations. 
 
3.4.3 Conclusions 
 
No estuary in South Africa has escaped modification to some extent by anthropogenic activities in 
either its catchment or its environs. To what extent and how significant these changes are is difficult to 
quantify since very few of South Africa’s estuaries are monitored on a continuous basis. Where 
monitoring data are being collected, it is not done within a strategic framework and does not provide a 
clear and comprehensive synthesis of the extent of environmental degradation. The two factors that in 
the long-term are likely to have the greatest impact on South African estuaries are the consequences of 
its very high population growth rate and global warming.  
 
South Africa’s ever increasing population is placing a serious demand on its natural resources, both on 
land and in the sea. Coupled with little control over the expansion of coastal developments, this often 
leads to conflict between human needs and the environment’s requirements for sustainability. Even if 
the population growth rate should slow down in the near future, this would not resolve the conflict, 
because as living standards rise there is a related need for more goods and services and this would still 
place high demands on the natural environment. 
 
The major impact of global warming in South Africa will be a reduction in freshwater inflow to 
estuaries. This, in turn, would lead to protracted mouth closure and a major reduction in the 
availability of estuaries to serve as nurseries. The consequences of this will be a reduction in 
biodiversity and a loss of some of the estuarine dependent coastal fisheries. The loss of coastal and 
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marine species would have some serious implications for the southern African region (e.g. depletion of 
shared fish stocks) and the global environment as a whole (e.g. loss of habitat for migratory birds). 
The predicted rises in sea level would also reduce the available habitat since most estuaries are to 
some extend ring-fenced by development and strategic retreat is therefore not an option. In other 
words the natural habitats, such as salt marshes, would be squeezed between structural developments 
and the rising sea level. 
 
Although at present estuarine modification and degradation might not be seen as a hotspot in terms of 
the extent of the problem, this in part due to the fact that is very diffused and hard to quantify. It must 
also be emphasised that even apparently moderate impacts might be of great local, regional and global 
significance. 
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CHAPTER 4 
 
4. Phase 3: Causal Chain Analysis of Threats 
 
4.1 Introduction 
  
Sections 1 and 2 of this report on Integrated Problem Analysis provided an analysis of issues in 
reference to particular sites (identified as hotspots and sensitive areas) and an analysis of the 
biophysical and socio-economic impacts of these issues at the sites and on the country as a whole. This 
section now looks at the causes of the environmental degradation or threat as these apply to the 
country as a whole. 
  
The objective of this causal chain exercise was to develop a series of causal statements linking the 
causes of a problem with its effects. By appreciating such causal relationships, it is possible to 
anticipate environmental and socio-economic problems when they are evidenced as threats (sensitive 
areas) and/or intervene effectively on the most appropriate ‘bottleneck(s)’ to mitigate further 
degradation to the environment (hotspots). For the sake of convenience, causes are grouped into 
clusters or levels and the most significant linkages amongst them are identified. The relative 
importance of the contributing causes is also identified. 
 
For the purposes of this study, each of the three issues identified (Over-exploitation, Loss and 
Modification of Habitat, and Modification in Stream Flow) are considered in turn and causes of these 
phenomena are grouped into four levels (from proximate to ultimate causes): 
 

1. immediate and technical causes; 
2. sectoral and resource use changes (direct causes); 
3. underlying pressures (socio-economic, institutional, etc.); and 
4. root causes (domestic and international pressures). 

 
The results of this analysis are described and presented graphically for each issue, in the form of a 
causal chain showing key selected causes and linkages. The economic sectors contributing most to 
each issue are identified, transboundary elements are highlighted and potential initiatives designed to 
alleviate each issue are evaluated. 
 
4.2 Over-Exploitation of Fishery Resources 
 
Current impacts of over-exploitation are due to both existing and historical factors. Thus, in order to 
understand current pressures facing the exploitation of living marine resources in South Africa, it is 
necessary to understand some of the political history surrounding the development of fisheries 
management policies and regulations. We thus provide the historical context before developing the 
causal chain analysis. 
 
4.2.1 History of Fisheries Management in South Africa 
 
Fisheries have always made a relatively small contribution to South Africa’s GDP (currently estimated 
to be about 0.5%) and have never been a major priority for the government of the day. The first 
comprehensive legislation to protect marine resources in South African waters was only introduced in 
1940. Harvesting of marine resources was controlled largely through licensing requirements and 
quotas. Initially, quotas were granted on the sole discretion of the relevant government Minister, 
acting on the advice of officials stationed mainly in Pretoria, in the interior of the country. These 
officials were not dedicated solely to fisheries matters and dealt with problems largely on an ad hoc 
basis. The situation improved somewhat in the 1980s when a government office, dedicated to the 
management of living marine resources, was established in Cape Town. A quota board was established 
in the 1990s and took over the responsibility for issuing quotas. 
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The net result of the low priority accorded to fisheries management is that most of the economically 
important fisheries became oversubscribed in the early years, resources became severely depleted and 
many fisheries collapsed altogether. Some of these problems have been rectified following the 
introduction of more rigorous scientific management procedures but we are left with resources that are 
severely depleted, and fisheries that are oversubscribed and overcapitalised. These problems have also 
been compounded by the fact that, until recently, South Africa was governed through a system of 
institutionalised racism in which the majority of people in the country were denied access to 
commercial permits. Many of these people turned to poaching, justifying this on the basis of their 
exclusion from the legal fishery. 
 
Following the first non-racial multiparty elections in 1994 the Minister of Environmental Affairs and 
Tourism set up the Fisheries Policy Development Committee (FPDC) with a view to broadening 
access to marine resources to all citizens. This process culminated in the publication of the White 
Paper on Marine Fisheries Policy and the Marine Living Resources Act of 1998 which provide broad 
policy guidelines on fisheries management, access rights, transformation and empowerment issues. 
These policies are well founded but attempts to implement them have failed in most instances. This 
can be attributed to the hasty way in which this was done and the fact that most of the larger fisheries 
sectors are already overexploited and have little room to accommodate new entrants. These attempts 
are not perceived as having addressed past inequities effectively, and have given rise to further 
controversy, litigation, appeals and negative publicity, as well as a fishing industry in crisis. 
 
Recognising that these hastily implemented attempts to redress past inequities have been largely 
unsuccessful, a new process has been initiated with a view to allocating medium and long-term rights 
for most fisheries using quantifiable and objective evaluation criteria. This process is to be guided by 
the principles and objectives embodied in the Marine Living Resources Act including optimal and 
sustainable utilisation of resources and the achievement of equity in the fishing industry by addressing 
historical imbalances. A rights allocation unit has been established within the Department of 
Environmental Affairs and Tourism and a study of the economics of all sectors of the fishing industry 
has been initiated to improve understanding and to set goals for transformation. The goal is to issue 
long-term rights for most, if not all, fisheries by the year 2002. 
 
4.2.2 Causal Chain Analysis 
 
Immediate Causes 
 
Immediate causes of over-exploitation are excessive effort and inappropriate harvesting methods (Fig. 
11, Table 23). Excessive fishing effort is considered to be the principal cause of over-exploitation in 
South Africa, responsible for an estimated 90% of the problem. Excessive effort is solely a function of 
the fact that there are too many participants in the various fishery sectors, defined here as commercial, 
recreational and subsistence. Most of the resources harvested by these different sectors are shared 
between them. The commercial sector provides the greatest contribution to overall effort (85%) while 
recreational and subsistence sectors make lesser contributions (10 and 5% respectively). 
 
Sectoral Causes 
 
The South African commercial fishery comprises quota and non-quota sub-sectors. Quotas (catch 
controls) to catch a stipulated quantity of specific species are allocated to individuals or companies. 
Permits are also granted to individuals or companies to catch unlimited quantities of non-quota species 
using defined technologies and subject to other limitations (e.g. effort controls). The quota sector of 
the industry comprises a few large companies and a number of small ones. The non-quota sector is 
made up mostly of small companies and individual permit holders. In many cases, particularly with 
the larger companies, large sums of money have been invested in plant and machinery, with the 
consequence that some sectors are overcapitalised. Subsidisation is rife between the various different 
sub-sectors, as there are no limitations on the number of permits that may be held by a single company 
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or individual. This allows fishers to continue targeting heavily depleted species beyond the point 
where, in the absence of other resource to target, they would be forced to quit due to it being no longer 
economically viable. Until recently, the establishment of quotas and the issuing of permits was at the 
sole discretion of the relevant government minister (acting on the advice of his/her staff) and 
frequently exceeded limits of sustainability. Continual improvements in harvesting efficiency driven 
by technological developments further fuels this problem. 
 
Underlying Pressures 
 
The recreational fishery in South Africa is effectively an open access fishery. Fishers are subject to a 
variety of controls designed to limit effort. Currently, there are no specific regulations governing 
subsistence fishers and they are generally accommodated within the recreational or informal sectors. 
Complex legislation and the large number and variety of commercial, recreational and subsistence 
operators places an enormous demand on law enforcement staff. The relevant government departments 
are understaffed and underfunded with the result that poaching is rife and transgressions of the law are 
frequent. This provides a further significant contribution to the oversupply of effort. Poorly defined 
and designed management practices are also a function of inadequate research and hence poor 
understanding of stock sizes, ecosystem interactions, and the effects of harvesting on these parameters. 
 
Root Causes 
 
The root cause of over-exploitation in South Africa is a function of an excessive number of people 
who are forced to be reliant on fishery resources at the coast, due to population growth and movement 
to coastal areas, and due to a lack of alternative sources of income in these areas. People see marine 
resources as common property and feel that they have the right to exploit them for short term gain. 
 
4.2.3 Recommendations for the Alleviation of Over-Exploitation 
 
Although it would be ideal to address the root causes of over-exploitation, the problem potentially can 
be addressed effectively at other levels on the causal chain. The immediate cause of over-exploitation 
of marine resources in South Africa is excessive effort, both legal and illegal, particularly in the 
commercial sector. It is most realistic to concentrate on reducing this effort, but it is also essential to 
address the lack of understanding on the optimal exploitation of fishery resources. The main ways in 
which these goals could be achieved are through: 
 

• reducing the number of permit holders or quotas to bring the applied effort to within 
sustainable limits and to allow overexploited stocks to be rebuilt; 

• facilitating access to and redirect excess effort towards unutilised or under-utilised resources; 
• reducing subsidisation between sectors within the fishing industry thereby relieving pressure 

on the most severely depressed resources; 
• increasing capacity and funding for enforcement; and 
• increasing capacity and funding for research. 

 
Several initiatives have been implemented or even completed in recent years that have the potential to 
resolve these problems. Any intervention must seek to complement or support these initiatives rather 
than duplicate or compete with them. Details of some of these initiatives are outlined below. 
 
The White Paper on Marine Fisheries Policy published in 1997 and the Marine Living Resources Act 
of 1998 set out the main policy principles and guidelines that the South African Department of 
Environmental Affairs and Tourism (DEA&T) will endeavour to implement through its fishery 
management institutions. Embodied within these policy documents are the principles of optimum 
utilisation, efficiency and ecological sustainability as well as guidelines for limiting access to sectors 
that are currently overexploited, for investigating new resources and enhancing utilisation of under-
utilised resources and for developing effective monitoring, enforcement, control and surveillance 
systems.  
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Draft discussion documents outlining the approach DEA&T intends adopting in implementing 
principals and objectives of the White Paper on Marine Fisheries Policy and Marine Living Resources 
Act, were published respectively in August 2000 and February 2001 (Anon 2000, 2001). Included in 
these documents are details of plans for granting medium and long-term rights that will ensure 
sustainable utilisation of marine living resources by commercial fishers, notification for the 
implementation of a multiyear development plan for the subsistence and artisanal fishing sectors, plans 
to increase compliance by outsourcing major implementation functions including monitoring, 
surveillance and control efforts, and the need for sectoral and economics studies on all sectors of the 
fishing industry to provide the necessary baseline data for formulating a proper fee structure and 
establishing minimum viable quotas. The sectoral and economics studies have recently been initiated 
and results are expected before the end of the year (2001).  
 
A Subsistence Fisheries Task Group was appointed in 1999 to formulate recommendations for the 
future management of subsistence fishers in South Africa. Recommendations from this group were 
delivered to DEAandT in January 2000. These recommendations were adopted and a business plan for 
their implementation has been drafted. The essential elements of these recommendations have been 
incorporated within the new fisheries management plan described above. 
 
A new framework is being developed for management and enhancement of South Africa’s protected 
area network. This document (Department of Environmental Affairs and Tourism 2001) describes 
plans to consolidate and expand the current system of marine protected areas from 5 to 20% of all 
marine and coastal environments, to develop a new legal framework for protected areas, for the 
commercialisation and financing of protected areas, and for the rationalisation of institutional 
arrangements governing protected areas. 
 
Operational Management Procedures (OMPs) are being developed for all major fisheries in South 
Africa, including their commercial, recreational and subsistence components. The OMPs incorporate 
management plans for all species harvested by the fishery including specifying the type of data 
required to assess individual stocks, the quantitative approach to be used, appropriate biological 
reference points, long term goals for each stock, and the management action that will be taken to 
achieve each of these goals. 
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Figure 11.  Causal Chain Depicting Immediate, Sectoral, Underlying and Root Causes of Over-Exploitation in South Africa 

 

Page 75 of 103 



South Africa National Report 040302 

Table 23.  Over-Exploitation of Fishery Resources: Summary of Immediate Causes and Indicators with Links to Sectoral Causes, Sector 
Characteristics, Underlying Pressures and Root Causes and Details on Existing and Proposed Interventions 

 

Issue 
Immediate 

Causes 
Indicator  

Link to 
sectors 

Sector 
characteristics 

Link to underlying 
pressures 

Link to root 
causes 

Existing interventions 
Proposed  

interventions 

Over-
exploitation 
of fishery 
resources. 

Excessive 
fishing effort 
(90%). 

Reduced catches, changes in 
catch composition, reduction 
in individual sizes, changes 
in species distribution 
patterns, reduced population 
density, reduced 
reproductive output, 
reduction in recruitment, 
alterations in ecosystem 
functioning including 
competitive and predatory 
interactions, alterations to 
ecosystem structure 
including increases in 
abundance of prey species, 
algae etc. 

Too many 
fishers 
(100%). 

Too many permits 
issued (50%), 
improvements in 
harvesting efficiency 
(15%), cross 
subsidisation 
between sectors 
(10%), breaking 
regulations (19%), 
overcapitalisation 
(10%), government 
subsidisation of 
fishing costs (5%). 

Too few jobs and poverty 
drives a government policy 
that emphasises economic 
growth over sustainability, 
environment and fisheries 
get low priority as a result. 
Further driven by 
technological 
improvements and 
unrealistic expectations of 
fishing. 

Too many 
people. 

White Paper on Marine 
Fisheries Policy (1997), 
Marine Living Resources 
Act (1998), Draft 
Fisheries Management 
Policy (2001), 
Recommendations of the 
Subsistence Fisheries 
Task Group (2000), 
Strategic Framework for 
Protected Area 
Management (2001), 
Operational Management 
Procedures for all 
fisheries. 

Assist with 
funding and 
capacity 
required to 
implement 
existing 
initiatives. 

 Inappropriate
harvesting 
methods 
(5%). 

 As above. Inappropriate 
regulations 
and penalties, 
Breaking 
regulations. 

Too few research and 
enforcement staff 
leading to poor 
enforcement and 
insufficient data and 
information required 
for management.  

Too few jobs and poverty 
driving a government 
policy that emphasises 
economic growth over 
sustainability. Hence, little 
money is available for 
fisheries management or 
environmental protection. 

As above. As above. As above. 
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Issue 
Immediate 

Causes 
Indicator  

Link to 
sectors 

Sector 
characteristics 

Link to underlying 
pressures 

Link to root 
causes 

Existing interventions 
Proposed  

interventions 

 Loss of
habitat 
(nursery, 
breeding, 
feeding 
grounds) 
(5%). 

  As above.    Climate 
change, 
environmental 
variability. 

As above and including 
ratification of 
international conventions 
on Climate Change, 
Protection of 
Biodiversity etc. 

As above 
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4.3 Loss and Modification of Habitat 
 
4.3.1 Causal Chain Analysis 
 
The causes of, and proposed remedies for, loss and modification of habitat are fairly well documented 
in South Africa. The most recent collation of information has been done under the auspices of the 
British Department for International Development (DFID) funded production of the White Paper for 
Sustainable Coastal Development in South Africa, and its test implementation projects which are 
currently underway. Accordingly, this information is not repeated here. 
 
A causal chain displaying the principal causes of loss and modification of habitat in South Africa, with 
the principal linkages between groups, is shown in Figure 12 and summarised in Table 24. Many of 
the problems leading to loss and/or modification of habitat in South Africa can be attributed to 
uncoordinated and fragmented management practices.  
 
Immediate Causes 
 
Immediate causes of loss and modification of habitat are split into five aspects: 1) extensive habitat 
replacement at/ above the high water mark; 2) reduction in water quality; 3) physical habitat damage 
below the high water mark; 4) removal/ displacement of living resources; and 5) global warming. 
Habitat replacement at/above the high water mark is considered to be the principal cause of loss and 
modification of habitat in South Africa, contributing an estimated 61% to the total damage. The 
second most critical threat is that posed by a reduction in water quality, particularly in estuaries, which 
is relatively high at 22%. Contributions provided by physical damage below the high water mark, 
removal or displacement of living resources and global warming are currently minor by comparison, 
estimated at 10, 5 and 2% respectively.  
 
Sectoral Causes 
 
Habitat replacement is largely due to engineering works, chiefly for the development of urban/ 
residential and industrial buildings and infrastructures, port facilities and mining. 
 
Reduction in water quality is closely associated with coastal urban and industrial developments, but is 
also significantly attributable to poor agricultural and forestry practices in water catchment areas 
inland. Land based sources of pollution are estimated to contribute 80%, and marine based from 
domestic and foreign shipping activity 20%, to this aspect.  
 
Physical damage below the high water mark is attributed mainly to harbours, marinas and storm 
defence mechanisms (5%), mining (4%), and off-road vehicles used mainly for recreation (1%).  
 
Purposeful and accidental introduction of alien species on land (e.g. for dune stabilisation and 
grassing) and in the sea (from ballast water, ships hulls and mariculture), recreational activities, 
poaching and “souvenir collection” are the main reasons for removal and displacement of living 
resources. In the face of inadequate data these are estimated to contribute equally. 
 
Global warming is currently of low significance, contributing an estimated 2% to habitat loss/ 
modification. But, like the rest of the world, South Africa needs to take more cognisance of the 
predicted climate change of 20 warming of the land, 10 warming of the sea, and sea level rise of 
between 20-75 cm in 50 years time (IPPC, 1996). 
 
Underlying Pressures 
 
The ever increasing coastal development in South Africa is fuelled by underlying pressures such as the 
movement of people to the coast due to perceived opportunities for income generation. This 
perception is fuelled by active marketing of the coastal zone in terms of tourism and other 
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development opportunities, a factor that has been entrenched in government development policy. 
Although there are provisions in the new policies to control development in the coastal zone, these are 
yet to be implemented properly. 
 
Root Causes 
 
The root causes of these problems are a combination of millions of people needing employment, and a 
government trying to address this problem without adequate resources. 
 
4.3.2 Further Insights into the Underlying Pressures and Root Causes  
 
Loss and modification of ecosystems has been gradual and is largely attributable to poorly managed 
population ‘growth’ at the coast. The key threats to continuing degradation are primarily due to socio-
economic circumstances within South Africa, but also inextricably linked with those of the rest of sub-
Saharan Africa, and the world economy. Some pertinent points are: 
 
Population Increase and Unemployment Levels  
 

• increasing numbers of people from all points on the economic spectrum favour living at the 
coast. Unless well planned and regulated this influx will inevitably have an adverse effect on 
coastal and marine ecology. Allowing ribbon development, and having an insufficient 
number of well-managed Marine Protected Areas, are amongst the most obvious threats to 
sustainable use of the coast; 

• South Africa, as a whole, has the most developed physical infrastructure on the African sub-
continent. Accordingly, access to, and physical development of, the coast are relatively 
‘easy’, and are taking place relatively quickly;  

• unemployment and under-employment are particularly high in inland rural areas. Also, rural 
literacy rates are lower and the provision of basic services poorer than in the cities. For these 
reasons all cities and towns, particularly those on the coast, have high in-migration rates;  

• as in other parts of Africa, AIDS related deaths are likely to alter the demography of South 
Africa markedly. Not only will this slow the overall population growth rate and reduce life 
expectancy, but also dependency ratios will deteriorate as increasing numbers of employed 
people die. The burden on health services, and the loss of skilled people, will lead to greater 
national impoverishment and exacerbate the government’s coastal zone management 
capacity problems; and 

• RSA’s growing middle class, and its growing popularity as a foreign tourist destination, will 
inevitably lead to greater use of the coastline for recreational purposes. Associated 
developments will inevitably increase impacts on the surrounding coast and seas, e.g. from 
engineering developments, direct exploitation of living marine resources, an increase in 
shipping traffic, and increased pollution.  

 
Inadequate Government Capacity 
 
The impact of past, present and future activities in river catchment areas, on the coast and at sea, will 
inevitably impact negatively on the natural environment. Although regulation of these activities is 
intended to keep negative impacts to a minimum, it is evident that some damage will always occur. To 
keep damage within acceptable limits, legal frameworks and management capacity (numbers of 
appropriately skilled people, equipment/ facilities, and necessary finance) have to be improved.  
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Availability of Financial Resources 
 

• the economic standing of countries within the sub-continent, and levels of state expenditure, 
determine the extent to which they are able to support conservation programmes and regulate 
coastal developments and marine-based industries; 

• widespread unemployment, poverty, and other social problems in RSA have increased the 
incidence of crime. Dealing with the crime problem is diverting funds from more direct 
coastal zone management in the short term. Crime is also inhibiting further economic growth 
as it is frequently cited as being a disincentive to tourism and to foreign investment. A level 
of funds available to run adequate social services is also handicapped by the inability of the 
users of these services to pay; 

• major concerns relate to a shortage of funds to recruit and train staff, and to procure 
equipment for sampling, analysis, surveillance and enforcement; 

• inadequate financial resources severely inhibit the necessary scientific research to determine 
the status of coastal and marine resources, and develop appropriate management 
programmes; and 

• inadequate monitoring, surveillance and control is currently adversely affecting longer-term 
sustainable development.  

 
Legal and Institutional Frameworks 
 

• although many countries have, to a lesser or greater extent, legal frameworks to regulate and 
control the utilisation of coastal and marine resources, these are sector specific and the 
administrative capacity and political will to ensure compliance seems to be both erratic and 
variable; 

• coastal zone management in the RSA has been targeted for systematic improvement, but 
considerable restructuring and reform, and education and training, is still required in all 
contributing sectors (see flow-chart);  

• the White Paper for Sustainable Coastal Development in South Africa provides an 
innovative policy framework, but it remains a fact that the infrastructure for the management 
and control of the coastal/ marine sector has suffered in recent years due to reductions in 
state funding and a loss of experienced staff;  

• new legislation is required to co-ordinate the activities of all sectors that affect sustainable 
development and resource use in the coastal-marine environment. The respective roles and 
responsibilities of each level of government must be clearly delineated and co-ordinated; 

• while there is adequate legislation in place to ensure regulation of the use of resources, 
enforcement of the law in RSA has often been, and still is, poor; and 

• the costs of enforcing legislation need to be estimated carefully and budgeted for. Penalties 
for the infringement of legislation, in certain contexts, are inadequate to deter offenders e.g. 
poaching of rock lobsters and abalone. 

 
Administrative Capacity 
 

• in addition to requiring appropriate laws, the administrative capacity to ensure that the laws 
are enforced is equally important;  

• in different ways, all countries in the African sub-continent suffer from shortfalls in 
administrative capacity; and 

• there is a need for the recruitment of appropriate numbers of staff, for their training, and for 
the equipment necessary to support their activities. 
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Politicians’ Cognisance of Benefits of Sustainable Coastal Development 
 

Popular perceptions:  
 

• as a legacy of colonialism, and because of poverty and limited education, popular 
understanding of the need for coastal-marine conservation is limited and conservation 
policies are often seen as favouring the elite of society. For these reasons and because the 
majority of voters live inland, coastal management has not been a high priority; and 

• governments in the region need to promote greater equity in access to resources (and thereby 
underscore the popular legitimacy of their policies). Simultaneously they need to conduct 
public education campaigns to emphasise the essential reasons for sustainable resource use, 
or the enforcement of conservation policies to prevent habitat modification and loss of 
ecosystems will not be successful. 

 
Political Status of Countries 
 

• political instability, high crime levels and war, as occur in many parts of the sub-continent, 
diminish the capacity of governments to maintain the rule of law and enforce legislation;  

• in turn the legitimacy of governments influences the extent to which communities respect the 
laws established to protect the coastal and marine environment;  

• civil unrest also diverts attention and finances away from conservation towards security and 
survival; and  

• the promotion of greater equity of access to marine resources, is socially and politically 
necessary, but unless well managed could lead to practices that are not always ecologically 
sound.  

 
Need for Regional Relations 
 

• that the marine environment comprises ecological systems that need to be managed on 
regional rather than national bases has yet to be widely understood or appreciated by policy 
makers;  

• tourism, people migrating ‘to areas of better opportunity’, fish stocks and other marine 
resources, are all shared between neighbouring countries. This means that management 
policy as well as the monitoring and control of developments and exploitation needs to be 
co-ordinated;  

• inter-state tensions and differential capacity and resources can inhibit efforts to set up and 
maintain joint management programmes. In this context, current regional research and 
management initiatives need to be broadened and dialogue between the political leadership 
extended. (Tapscott (1999), report for the current GEF funded BCLME project). 

 
4.3.3 Recommendations for Alleviating Habitat Loss and Modification  
 
For a variety of reasons, including that there is a well-developed physical infrastructure, a developed 
industrial sector, a skilled work force and a democratically elected government, South Africa holds 
considerable development potential. The realisation of this potential will be dependent on a variety of 
factors including investor confidence in the country, the stability of international markets (and their 
scepticism of emerging economies), improved competitiveness in the RSA economy, reduced crime 
and corruption and the maintenance of political stability. 
 
Following from the impact identification and causal chain analysis for habitat loss and modification, it 
is recommended that in essence RSA needs to improve measures to facilitate sustainable coastal 
development primarily to create jobs and derive taxes to alleviate poverty (not to purchase 4X4s or 
weapons of mass destruction).  
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To achieve this, increased effort is required to ensure that human activities do not exceed the carrying 
capacity of the coast. It is recommended that particular attention be paid to:  
 

• identifying and conserving attractive and ecologically healthy areas of the coast; 
• limiting the spread of areas of “permanent” hard engineering along the coast (above and 

below HWM); 
• limiting areas of “temporary” physical damage from trampling, mining and off-road 

vehicles; and 
• reducing deterioration in water quality at the coast (fresh water inputs, polluted runoff, 

pollution from shipping). 
 
It is understood that Government is tackling these issues within it’s broader coastal management 
programme - but it is not yet clear what progress has been made in meeting specific sustainability 
criteria. These issues should become clearer as State of the Environment Reports are produced in 
preparation for the World Summit on Sustainable Development in September 2001. In the interim, to 
illustrate Government’s commitment to achieving sustainable use of coastal and marine resources, the 
following text is extracted from the Department Of Environmental Affairs and Tourism web sites: 
 
The Government’s stated aim is to enhance the capacity of current and future generations to realise 
their human potential, within the context of maintaining diverse, healthy and productive coastal 
ecosystems. The White Paper for Sustainable Coastal Development in South Africa presents a national 
policy for managing the country's coastal resources. The key messages of the white paper are: 
 

• recognising the value of the Coast, estimated to contribute 35% of the country's Gross 
Domestic Product (GDP); 

• facilitating sustainable coastal development (people-centred approach versus resource-
centred); 

• promoting co-ordinated and integrated coastal management; and 
• introducing a co-operative style of management. 

 
South Africa's coastal environment is subject to a variety of legislation administered by local, 
provincial and national government authorities. Much of this legislation is not specific to the coast, but 
applies to the environment in general. The most important measures regulating land use, 
environmental protection, and the use of coastal and marine resources are found in: 
 

• the Constitution of the Republic of South Africa, 1996; 
• Land-use Planning Legislation; 
• Environmental Management Legislation; 
• Environmental Protection Statutes; 
• the Sea-shore Act; 
• Pollution Legislation; 
• Water Resource Management Legislation; 
• Management of Marine Living Resources; 
• Mining and Forestry Legislation; and 
• Conventions on Biological Diversity and Climate Change. 

 
Responsibility for co-ordinating policy specific to the coast and its resources (excluding consumptive 
utilisation such as fisheries and mining) has been delegated to the Coastal Management Office of the 
Department of Environmental Affairs and Tourism (DEAandT).  
 

Page 82 of 103 



South Africa National Report 040302 

Page 83 of 103 

The DEAandT’s Coastal Management Office is specifically responsible for:  
 

• formulating and implementing a new national policy for coastal management 
• drafting legislation required for effective coastal management; 
• monitoring and evaluating the effectiveness of management functions undertaken by coastal 

authorities; 
• developing environmentally based decision-support systems and management guidelines to 

inform and support coastal decision makers; 
• through its CoastCARE programme, enabling effective information exchange throughout the 

country, to ensure the sustainable use of the coast; 
• maintaining its existing advisory and coordinating service to decision makers, communities 

and the broader public, to promote sound coastal management; 
• facilitating joint responsibility between users and relevant authorities in the management of 

coastal resources; and 
• fulfilling its international obligations and conventions concerning coastal management. 

 
Two new pieces of legislation to, inter alia, address habitat loss and modification are the SCA 
regulations concerning activities in Sensitive Coastal Areas and the ORV Policy controlling the use of 
Off-Road Vehicles in coastal environments. 
 
Regulations for Sensitive Coastal Areas (SCAs) were promulgated on 31 May 1996:  In order to 
protect South Africa's beautiful and diverse coast from increasing development pressure, the Minister 
of Environmental Affairs and Tourism has published a series of regulations in terms of the 
Environment Conservation Act (Act 73 of 1989). These regulations prohibit earthworks, disturbance 
of vegetation, dredging and dune stabilisation within demarcated Sensitive Coastal Areas (SCAs) 
without a permit. Administration of the SCA regulations is usually delegated to local authorities, some 
of which may have difficulty in evaluating permit applications due to shortages in manpower, 
expertise and finances. The Coastal Management Office of DEA&T has therefore published 
Guidelines for the Control and Management of Activities in Sensitive Coastal Areas and developed a 
computer-based Decision Support System (DSS) to assist authorities and applicants in implementing 
the SCA regulations. The SCA regulations avoid duplicating existing legislation, so they do not apply 
to mining, commercial forestry, or agriculture providing these activities are not expanded beyond their 
present limits. The SCA regulations complement the regulations promulgated on 5 September 1997 
requiring developments in general to be subject to environmental impact assessments. The SCA 
regulations apply to government and to private landowners, but owing to inadequate capacity on 
government’s behalf the success of the regulations will largely depend on the ability of the public to 
monitor their implementation.  
 
An Off-Road Vehicle Policy, promulgated in terms of the Environment Conservation Act (no. 73 of 
1989) in the Government Gazette on 29 April 1994, stipulates that recreational use of off-road vehicles 
(ORVs) must in principle be excluded from the coastal zone. The purpose of the promulgation was to 
establish a uniform national policy in the interest of the natural environment, human safety and the 
enjoyment derived from coastal recreation. All three factors are important in promoting coastal 
tourism, which contributes significantly to the economies of villages and towns on the South African 
coast. 
 
The Working For The Coast Programme that forms part of the suite of projects being implemented 
as part of the implementation phase of the White Paper on Sustainable Coastal Development. This has 
just had an independent assessment done of the functioning of the programme within its first nine 
months of operation, as well as the preferred management structure, objectives, and deliverables for 
such a programme. The objective of the assessment was to develop a business plan for the programme 
for the 2-year period from April 2002 to March 2004 and to formulate criteria for monitoring and 
benchmarking of deliverables and progress in the programme. 
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Figure 12.  Causal Chain Depicting Immediate, Sectoral, Underlying and Root Causes of Habitat Modification/Ecosystem Loss in South Africa 
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Table 24.  Loss/Modification of Habitat: Summary of Immediate Causes and Indicators with Links to Sectoral Causes, Sector Characteristics, Underlying 
Pressures and Root Causes and Details on Existing and Proposed Interventions 

Issue Immediate 
Causes Indicator Link to 

Sectors 
100% Sector 

Characteristics 
Link to Underlying 

Pressures 
Link to Root 

Causes 
Existing 

Interventions Proposed Interventions 

Habitat 
modification 
/loss of 
ecosystems. 

Habitat 
replacement 
above high 
water mark 
(61%). 

Reduced areas of natural habitats 
for resident and migrant species, 
changes in species composition, 
reduction in species diversity, 
changes in species distribution 
patterns, reduced population 
densities, reduced reproductive 
outputs, alterations in ecosystem 
functioning including food 
production, flood attenuation etc, 
alterations to ecosystem structure 
including increases in abundance of 
alien species. 

Nearly every 
sector in the 
nation has a 
role. Lack of 
co-ordinated 
planning and 
policing 
power. 

Urban and residential 
land use (56%). Ports 
and harbours (16%). 
Mining (16%). 
Industry (11%). 
Tourism 
developments (1%). 
Under-controlled 
engineering activities 
/development. 

Too few skilled 
people, and poverty, 
drives government 
policies that 
emphasise economic 
growth which cannot 
be adequately 
controlled for 
sustainability. 

Outdated and 
fragmented 
legislation (no 
Coastal Zone 
Act). 
Delegation of 
development 
powers to 
under-capacity 
local 
government. 

White Paper for 
Coastal 
Development in 
South Africa 
(April 2000) - 
covers all sectors. 
White Paper on  
Minerals and 
Mining. National 
Environmental 
Management Act 
107 of 98 (applies 
throughout) 

Assist with funding and 
capacity required to 
implement existing 
initiatives (contact 
DEAandT) 

 Reduction in
water quality: 
Reduced fresh 
water input 
and polluted 
run-off. 
(22%).  

  Health problems (direct and via 
bioaccumulation in the food chain), 
aesthetic deterioration, and as 
above. 

As above. Urban and industrial 
'waste water' (60%). 
Shipping sector - 
domestic and foreign 
(20%). Forestry and 
dams (15%). 
Agricultural run-off 
(5%). 

Too few jobs and 
poverty driving 
government policies 
that emphasises 
economic growth 
over sustainability. 
Hence, little money 
is available for 
activities resulting in 
pollution of the sea. 

Inadequate 
monitoring, 
surveillance, 
policing 
capacity. Low 
priority for 
attention. Poor 
people cannot 
afford to pay 
for services. 

As above, 
including 
Development 
Facilitation Act, 
National Water 
Act 36 of 98, 
Conservation of 
Agricultural 
Resources Act, 
National Forest 
Act 84 of 98, 
MARPOL 73/78, 
London 
Convention. etc. 

As above, including 
marine disposal policy 
research, implementation 
of local Agenda-21, and 
the 1999-2000 protocols 
on land based sources of 
pollution proposed by 
contracting parties to the 
Abidjan and Nairobi 
Conventions, both of 
which RSA is considering 
joining (UN Global 
Programme of Action for 
the Protection of the 
Marine Environment from 
Land Based Activities 
(GPA)). 
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Issue Immediate 
Causes Indicator Link to 

Sectors 
100% Sector 

Characteristics 
Link to Underlying 

Pressures 
Link to Root 

Causes 
Existing 

Interventions Proposed Interventions 

Habitat 
modification
/loss of 
ecosystems. 

Physical 
habitat 
damage below 
the high water 
mark (10%). 

As for 'Habitat Replacement' above. As above. Ports and marinas 
(50%). Mining: oil 
and gas, diamonds, 
heavy mineral sands 
(40%). Recreation / 
leisure (10%). 

Poor enforcement, 
and insufficient data 
and information 
required for 
management. 

Lack of funds 
and policing 
mechanisms. 

Sea Shore Act 21 
of 35 - delegated 
to Local 
Authorities.  

Assist with funding and 
capacity required to 
implement existing 
initiatives 

 Removal/ As above. 
displacement 
of living 
resources 
(5%). 

As above. Alien species used 
for dune stabilisation, 
and invasions from 
ballast water 
discharge (40%). 
Poaching and 
souvenir collection 
(60%). 

Poor enforcement, 
and insufficient data 
and information 
required for 
management. 

Lack of funds 
and policing 
mechanisms. 

Provincial nature 
conservation 
laws, and the 
Water Act, 
require removal 
of invasive and 
water demanding 
species, 
respectively. RSA 
is part of an IMO 
programme to 
control ballast 
water invasions. 
Disturbance and 
collection of 
protected species 
is prohibited: 
Marine living 
Resources Act 18 
of 98. 

As above. 
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Issue Immediate 
Causes Indicator Link to 

Sectors 
100% Sector 

Characteristics 
Link to Underlying 

Pressures 
Link to Root 

Causes 
Existing 

Interventions Proposed Interventions 

 Climate
warming, and 
rising sea level 
(2%). 

 Sandy beach erosion and 
displacement of resident and 
migrant visitors. 

Inadequate 
emissions 
controls - or 
policy 
requiring 
clean 
technology. 

Industrial sector 
(50%), Energy sector 
(50%). 

Too few jobs and 
poverty driving 
government policies 
that emphasises 
economic growth 
over sustainability. 
Hence, little money 
is available for 
activities resulting 
emission of 
'greenhouse gases'. 

Climate 
change, 
environmental 
variability. 

As above and 
including 
ratification of 
international 
conventions on 
Climate Change, 
Protection of 
Biodiversity etc. 

As above. 
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4.4 Modification in Stream Flow 
 
Similar to over-exploitation of fishery resources, the threat to estuarine systems by modification in 
stream flow is best understood if put in the context of the history of water management in South 
Africa. We thus provide a brief overview of water issues in the country before describing the results of 
the causal chain analysis. 
 
4.4.1 History of Water Management in South Africa 
 
Despite the fact that South Africa is an arid country, where water demand could overtake supply 
within 25-30 years, water has only been recently recognised officially as a scarce resource in South 
Africa. The recognition of its scarcity and of its environmental importance is embodied in the new 
National Water Act of 1998, following the general change in government policies that resulted from 
the change to majority rule in 1994. Prior to the new legislation, very little attention was given to the 
environment with the result that nearly all of South Africa’s rivers are dammed, with some estuaries 
having lost up to 96% of the mean freshwater inflow. The new Water Act, in addition to addressing 
the need for a more equitable access to water resources, abolished the private rights to water and made 
provision for the ecological requirements of aquatic systems. Thus, while the new legislation is too 
recent to have had a major impact on the use of water resources, the water requirements of aquatic 
systems such as rivers and estuaries will be taken into account in future water allocation decision-
making.  
 
Development of the Water Legislation 
 
By the end of 1998 the Department of Water Affairs and Forestry had set in place four new policies 
and four new laws which jointly heralded fundamental changes in the ways in which South Africa’s 
water and forest resources, and the provision of water-related services, are to be managed and 
regulated. 
 

• Community Water Supply and Sanitation Policy, White Paper, November 1994; 
• Policy on Sustainable Forest Development in South Africa, White Paper, March 1996; 
• Sanitation Policy, Draft White Paper, 1996; 
• National Water Policy for South Africa, White Paper, April 1997; 
• Water Services Act (No 108 of 1997); 
• National Water Act (No 36 of 1998); 
• National Forests Act (No 84 of 1998); and 
• National Veldt and Forest Fire Act (No 101 of 1998). 

 
Of these, it is the National Water Act (1998) that has direct bearing on the quantity and quality of 
freshwater inputs into estuaries. The Act recognises and acknowledges: 
 

• water is a scarce and unevenly distributed national resource which is part of a unitary, 
interdependent cycle;  

• water is a natural resource that belongs to the nation,  
• National Government's custodianship of the nation's water resources and their use, including 

the equitable allocation of water for beneficial use, the redistribution of water, international 
water matters and protection of ecosystems;  

• the ultimate aim is to achieve the sustainable use of water for the benefit of all users;  
• the protection of the quality of water resources is necessary; and 
• the need for the integrated management of all aspects of water resources. 
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Furthermore, the purpose of this Act is to ensure that the nation's water resources are protected, used, 
developed, conserved, managed and controlled in ways which take into account the basic human needs 
of present and future generations; promoting equitable access to water and protecting aquatic and 
associated ecosystems and their biological diversity and for achieving this purpose, to establish 
suitable institutions and to ensure appropriate community, racial and gender representation.  
 
The National Water Act together with the National Water Services Act (No. 108 of 1997) replaces 
more than a hundred different Acts that cluttered the water statute book (Glazewski 2000) and were, 
therefore, very successful in achieving its goal of streamlining the legislation relating to water. 
Collectively, these policy and legislative developments form a sound framework for the effective and 
equitable management of our water resources in the future. 
 
National Priorities 
 
National policy as stated in the White Paper on a National Water Policy for South Africa emphasises 
three principal national priorities: 
 
Basic needs: One of the overriding priorities of the Government is the need to make sure that “all 
people have access to sufficient water”. The water required for basic human needs is defined as 25 
litres per person per day and will be reserved from development. 
 
Environmental requirements: After providing for the basic human needs the only other water that is 
provided as a right is the “Environmental Reserve” to protect the ecosystems that underpin South 
Africa’s water resources, now and in the future. 
 
International Obligations: South Africa will take account of all international legal obligations and 
agreements with respect to water in shared river basins in a just and equitable manner. National 
Government will have the obligation to allocate water to downstream countries in preference to local 
water allocations. 
 
The policy in addition stress principles such as equity (in access to water services, water resources and 
the benefits from water resources), optimum social and economic benefits and environmental 
sustainability. 
 
4.4.2 Causal Chain Analysis 
 
Immediate Causes 
 
The immediate causes of stream flow modification in South Africa can be attributed to the following 
three sources (Fig. 13, Table 25): increased abstraction (75%); changes in stream input or yield (20%); 
and energy production (5%). Increased abstraction is mainly due to major dam development (25%), 
the cumulative effect of smaller dams (25%) and direct abstraction from rivers or estuaries (25%).  
 
Sectoral Causes 
 
The water supply sector is the main sector responsible for stream flow modification in South Africa. 
Sectoral causes are an excessive demand for water and poor catchment management practices. The 
excessive demand for water was encouraged by the old system of subsidising the water price, which in 
turn led to the irrigation of marginal farm land or water demanding crops. Water demand comprises of 
irrigation (50%), domestic and industrial use (30%) and the use of water by mines (20%).  
 
Poor catchment management practices which lead to reduction in flow or stream flow modification 
consist of: forestation (40%); alien invasive vegetation (40%); climate change (global warming) 
(10%); discharge of effluent (e.g. sewage) (5%); and the hardening of catchments (5%). 
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Underlying Pressures 
 
The main pressures underlying these sectoral processes was a water policy that emphasised economic 
growth over sustainability and thus gave the environment a relatively low priority. Even though these 
policies have changed, giving the environment a higher priority, DWAF has limited funds for 
implementing the National Water Act (No. 36 of 1998). Furthermore, decision-makers are still 
hampered by a poor understanding of ecosystem functioning (e.g. estuarine flow requirements) and the 
goods and services estuaries provide to the wider community and the role they play in economic 
growth. Root causes 
 
The root cause of stream flow modification in South Africa is the fact that the demand for water 
exceeds supply. The supply is low due to the aridity of most of the country. Increasing demand is 
linked to population size and growth, but it is important to note that AIDS is taking a significant toll 
on the South African population, to the extent that major dam schemes are being delayed by up to 20 
years, e.g. Lesotho Highland Water Scheme.  
 
4.4.3 Recommendations for Alleviating the Effects of Streamflow Modification  
 
There are three main areas in which action would be effective: 
 
Understanding of the Freshwater Requirements of Estuaries and the Marine Environment 
 
Although estuarine researchers have been aware of the need to understand the impact of freshwater 
flows on estuaries, research in this sphere has made only limited progress as a result of the small size 
of the research community and lack of priority in research funding. Recently, however, there has been 
a trend towards increasing government funding for this purpose. This, in turn, is starting to attract 
more researchers to the field. Although progress is being made is understanding estuarine freshwater 
requirements, the effect of freshwater flows via estuaries into the marine environment has received 
almost no attention, and is now being recognised as a critical gap in our knowledge. 
 
Implementation of the Resource Directed Measures  
 
Although the new National Water Act calls for the implementation of Resource Directed Measures 
(RDM) that determine the environmental reserve, or freshwater flow requirements of all South African 
rivers, groundwater supplies, wetlands and estuaries, there are limited funds for the implementation of 
these procedures. As a result, RDM procedures (at an intermediate level or higher) have only been 
carried out on three South African estuaries to date, and the rate of these studies is expected to be less 
than three per year. Given that there are 250 estuaries in South Africa, an injection of funds is required 
to carry out these studies if the protection of estuaries is to be secured.  
 
Methods and Techniques to Facilitate Equity in Shared River Basins 
 
Although South Africa recognises its international obligations and agreements regarding water in 
shared river basins, currently there are no guidelines/protocols on how to facilitate this. A concerted 
effort will have to be made to put techniques in place on how to resolve conflict over shared water 
resources and meet the water requirements of rivers and estuaries in neighbouring countries. 
Resources (expertise and funding) need to be directed specifically towards solving this impasse before 
tension in Southern Africa research critical limits. 
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Figure 13.  Causal Chain Depicting Immediate, Sectoral, Underlying and Root Causes of Stream Flow Modification/Ecosystem in South Africa 
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Table 25.  Modification in Stream Flow: Summary of Immediate Causes and Indicators with Links to Sectoral Causes, Sector Characteristics, 

 

Issue Immediate Indicator Link to sectors Sector 
cha ics u g Existing interventions Proposed  

in  

Underlying Pressures and Root Causes and Details on Existing and Proposed Interventions 

Link to Link to 

Cause racterist nderlyin
pressures 

root 
causes terventions

M ion In
n 

Irrigatio nd 

Use 

In n 

of 

n 

L

Act 

 

H

ing 

 - 

.  

Nationa 998), 
ion 

08 

 

t 

odificat
of Stream 
Flow. 

creased 
Abstractio
(75%). 

n of farm la
(50%),  domestic and 
industrial Use (30%),  
of water by mines (20%). 

creased abstractio
comprising major 
dams (25%), 
Cumulative effect 
smaller dams (e.g. 
farm dams) (25%) 
and direct abstractio
from rivers or 
estuaries (25%). 

imited funds for 
DWAF to 
implement the 
National Water 
(No. 36 of 1998) 
(therefore some of 
the old policy is 
still in effect 
particularly w.r.t.
water resource 
allocation). 

igh 
ation popul

growth lead
to a policy that 
emphasises  
economic 

er growth ov
sustainability
Environment a 
low priority. 

Too 
y man

people

l Water Act (No 36 of 1
Community Water Supply and Sanitat
Policy (White Paper 1994), Policy on 
Sustainable Forest Development in South 
Africa (White Paper 1996), Sanitation 
Policy (White Paper 1996), National 
Water Policy for South Africa (White 
Paper 1997), Water Services Act (No 1
of 1997), National Forests Act (No 84 of 
1998), National Veldt and Forest Fire Act 
(No 101 of 1998).  

Supply funds 
to assist in the
implementatio
n of the 
National 
Water Ac
(No. 36 of 
1998). 

 Changes in Afforestation (40%), Alien  Poor catchment 
e  

Too 

 

). 

As above. 
Stream 
input/yield 
(20%). 

invasive vegetation (40%), 
climate change (global 
warming) (10%), discharge 
of effluent (e.g. sewage) 
(5%), hardening of 
catchments (5%). 

management 
practices. 

Old system 
subsidised th
price of water. 

Excessive 
demand for
water. 

little 
water
(Arid 
region

Integrated Catchment Management (ICM) 
through National Water Act. 

  Poor understanding of ecosystems services   
and role in economic growth. 

 Energy
on 

  e flow 
s.  

  

 
producti
(5%). 

Poor understanding of estuarin
requirements and the economic impact

 
 Other Sectors analyses in Loss and Modification of habitat. 

   
*

  

 
 
 



South Africa National Report 040302 

References 
 
Adams, J., Bate, G. and T. Riddin. Assessment of the freshwater requirements of the Mhlathuze 
Estuary. IWR environmental, 1998. 
 
Allanson, B. and the Town Engineer’s Department 1998. Polluting agents in the Knysna Lagoon. In: 
The Knysna Basin Project: Final Report-Back Meeting 5-6 May 1998. Royal Society of South Africa, 
Thesen and Co. and the Foundation for Research Development. 
 
Allanson, B., Neilson, I. and J. Largier. Freshwater requirements of the Knysna Estuary. Knysna 
Basin Project. Final Report-back Meeting, 1998. 
 
Anderson, R.J., Simons, R.H. and N.G. Jarman. Commercial seaweeds in southern Africa: a review of 
utilisation and research. South African Journal of Marine Science 8, 1989, pp. 277-299. 
 
Archibald, C., Connell, A., Meyer, R. and M. Zunckel. Richards Bay Spatial Development Initiative. 
(A situation analysis of the Richards Bay SDI Area): Water resources. CSIR: Durban, 1998. 
 
Archibald, C. and G. Parsons. Sediment assessment programme for the Port of Richards Bay. Heavy 
Metal Survey (1998). CSIR. Durban, 1998. 
 
Asmal, K. Minister of Water Affairs and Forestry at a press conference launching a company to 
promote the export of South African water expertise and technology abroad: Parktonian Hotel, 
Braamfontein, 12 October 1998. 
 
Bath, A. Overview assessment of effluent discharge impacts. Draft report for Bulk Waste Water Study, 
Ninham Shand, 1999. 
 
Begg, G.W. The estuaries of Natal. Pietermaritzburg Natal Town and Regional Planning Report vol. 
41, 1978, 657 pp. 
 
Bennett, B.A. The fish community of a moderately exposed beach on the southwestern Cape coast of 
South Africa and an assessment of this habitat as a nursery for juvenile fish. Estuar. Coast Shelf Sci. 
28, 1989,  pp. 293-305. 
 
Berruti, A. Resident seabirds. In: Payne, A.I.L. and R.J.M. Crawford (eds.) Oceans of life off Southern 
Africa. Vlaeberg Publishers, Cape Town, 1989. 
 
Boehlert, G.W. Biodiversity and the sustainability of marine fishes. Oceanography 9, 1996, pp. 28-35. 
 
Bok, A. Eastern Pondoland coastal basin study: determination of planning estimate of estuarine 
reserve. Department of Water Affairs and Forestry, Pretoria, 1999.  
 
Borisov, V.M. The selective effect of fishing on the population structure of species with a long life 
cycle. Journal of Ichthyology 18,  1979, pp. 896-904. 
 
Branch, G.M. Notes on the ecology of Patella concolor and Cellana capensis, and the effects of human 
consumption on limpet populations. Zoologica Africana 10, 1975, pp. 75-85. 
 
Branch, G.M. Langebaan and Saldanha. In: Bannille, AR. and R. Gordon, The National Parks of South 
Africa. Struik, Cape Town, 1988. 
 
Branch, G.M. and C.A. Moreno. Intertidal and subtidal grazers. In: Siegfried, W.P. (ed.) Rocky 
shores: Exploitation in Chile and South Africa. Springer, Berlin, 1994, pp. 101-130. 

Page 93 of 103 



South Africa National Report 040302 

Britz, D.M. and P.B. Moyle. Invasion resistance to introduced species by a native assemblage of 
Californian stream fishes. Ecological applications 3, 1993, pp. 246-255. 
 
Brown, A.C., Davies, B.R., Day, J.A. and A.J.C. Gardiner. Chemical pollution loading of False Bay. 
Trans. roy. soc. S. Afr. 47(4/5), 1991,  pp. 703-716. 
 
Brundrit, G.B. Trends of southern African sea level: statistical analysis and interpretation. South 
African journal of marine science 16, 1995, pp. 9-17. 
 
Carter, R.A. Environmental impact assessment SFF Saldanha. Specialist study SII. The potential 
ecological impacts of ballast water discharge by oil tankers in the Saldanha Bay/Langebaan Lagoon 
system. CSIR Report EMAS-C 96005D, 1996. 
 
Centre For Marine Studies (CMS). A limited evaluation of the marine environment of the Cape 
Metropolitan Area. Report prepared by the CMS, UCT. October, 1998. 
 
Christie, N.D. and A.G.S. Moldan. Effects of fish factory effluent on the benthic macrofauna of 
Saldanha Bay. Marine Pollution Bulletin 8, 1977, pp. 41-45. 
 
Clark, B.M. Scoping study and initial environmental assessment for the proposed extension of the 
Zandvleit or Macassar waste water treatment works and associated infrastructure:  Impacts on aquatic 
fauna of the Eerste Estuary. Anchor Environmental Consultants, Unpublished Report, 1999, 12 pp. 
 
Clark, B.M., Bennett, B.A. and S.J. Lamberth. A comparison of the ichthyofauna of two estuaries and 
their adjacent surf-zones, with an assessment of the effects of beach-seining on the nursery function of 
estuaries for fish. South African journal of marine science 14, 1994, pp. 121-131. 
 
Clark, B.M., Steffani, N.C., Young, S., Richardson A.J. and A.T. Lombard. The effect of climate 
change on marine biodiversity in South Africa. Report prepared for the Foundation for Research 
Development, South African Country Study on Climate Change, Vulnerability and Adaptation 
Assessment, Marine Biodiversity Section, 2000, 123 pp. 
 
Cliff, S. and J.R. Grindley. Estuaries of the Cape Part II: Synopses of available information on 
individual systems (A.E.F Heydorn and J.R. Grindley, Eds.). Report No. 17: Lourens. (CSW 7) CSIR 
research report 416, 1982, 39 pp. 
 
Cockroft, A. and A.J. Mackenzie. The recreational fishery for west coast rock lobster Jasus lalandii in 
South Africa. South African Journal of Marine Science 18, 1997, pp. 75-84. 
 
Colloty, B. and J. Adams. Eastern Pondoland planning reserve estimate for sixteen estuaries- 
Vegetation Report. Eastern Pondoland Coastal Basin Study:  Determination of planning estimate of 
estuarine reserve. Department of Water Affairs and Forestry, Pretoria, 1999. 
 
CSIR. Richards By harbour development. Field studies progress report. June 1972 – May 1973. CSIR 
report C/SEA 74/8, 1974. 
 
CSIR. Thesen Island. Volume 2 of 2. Technical appendices. CSIR Report EMA-C9159, Stellenbosch, 
1991. 
 
CSIR. Ocean outfall studies in False Bay. Report No. 5. Chemical and biological impact. CSIR report 
EMA-C 9154. Stellenbosch, 1992. 
 
CSIR. Building the foundation for sustainable development in South Africa. National report to the 
United Nations Conference on Environment and Development (UNCED) held in Rid de Janeiro, June 
1992. Pretoria. Department of Environmental Affairs, 1992, 268 pp. 

Page 94 of 103 



South Africa National Report 040302 

CSIR. National State of the Environment. Report. Marine and coastal systems and resources. Online 
available at: http://www.environment.gov.za/soer/nsoer/issues/coast, 1999. 
 
Cyrus, D.P. and A.T. Forbes. Preliminary results on the role of KwaZulu-Natal harbours as nursery 
grounds for juveniles of selected marine organisms which utilize estuaries. South African journal of 
wildlife research 26(1), 1996, pp. 6-33. 
 
Davies, B. and J. Day. Vanishing Waters. UCT Press, 1998, 487 pp. 
 
Day, J.H. The ecology of Knysna Estuary, South Africa. In: G. Lauff, (ed.) Estuaries. American 
Association for the Advancement of Science, Washington D.C., 1967, pp. 397-407. 
 
Day, J.H. What is an estuary? South African journal of science 76,  1980, 198 pp. 
 
Day, J.H. Summaries of current knowledge of 43 estuaries in southern Africa. In: Day, J.H. (ed.) 
Estuarine Ecology with Particular Reference to southern Africa. Balkema, Rotterdam, 1981, pp. 251-
330.  
 
Day, J.H., Millard, N.A.H. and A.D. Harrison. The ecology of South African estuaries. Part III 
Knysna: A clear open estuary. Transactions of the Royal Society of South Africa 33, 1952, pp. 367-
413. 
 
Department of Water Affairs. Management of the water resources of the Republic of South Africa. 
Pretoria: Department of Water Affairs, 1986.  
 
Department of Water Affairs and Forestry. Discussion document: you and your water rights. South 
African law review. A call for public response. Department of Water Affairs and Forestry, 1995.  
 
Department of Water Affairs and Forestry 1996a. Fundamental principles and objectives for a new 
water law in South Africa. Report to the Minister of Water Affairs and Forestry of the Water Law 
Review Panel. January 1996. 
 
Department of Water Affairs and Forestry 1996b. Discussion document: water law principles. 
Department of Water Affairs and Forestry.  
 
Department of Water Affairs and Forestry. White paper on a national water policy for South Africa. 
Department of Water Affairs and Forestry, 1997. 
 
Dye, A.H. Rocky shore surveillance on the Transkei coast, southern Africa: temporal and spatial 
variability in the ballanoid zone at Dwesa. South African journal of marine science 7, 1988, pp. 87-99. 
 
Dye, A.H., Branch, G.M., Castilla, J.C. and B.A. Bennett. Biological options for the management and 
exploitation of intertidal and subtidal resources. In: Siegfried, W.P. (ed.) Rocky shores: Exploitation 
in Chile and South Africa. Springer, Berlin, 1994, pp. 101-130. 
 
Glass, A.. Geology, morphology, sediment cover and sand movement of False Bay. In: The future 
management of False Bay. Proceedings of a seminar held on 11 June 1980 in Cape Town: B. Gasson 
(Ed.) Dept. Urban and Regional Planning, University of Cape Town, 1980. 
 
Glazewski, J. Environmental law in South Africa. Cape Town: Butterworths Publishers, 2000. 
 
Goodyear, C.P. 1989a. Spawning stock biomass per recruit: the biological basis for a fisheries 
management tool. ICCAT Working Group Document SCRS/89/82, 10 pp. 
 

Page 95 of 103 



South Africa National Report 040302 

Goodyear, C.P. 1988b. Yield per recruit analysis for several reef fish species of the Gulf of Mexico. A 
report to the Gulf of Mexico Fishery Management Council by the Miami Laboratory, Southeast 
Fisheries Center, NOAA, U.S. Department of Commerce. GRD 87/88-14. 
 
Griffiths, C.L. and G.M. Branch. The exploitation of coastal invertebrates and seaweeds in South 
Africa: historical trends, ecological impacts and implications for management. Transactions of the 
Royal Society, South Africa 52, 1997, pp. 121-148. 
 
Griffiths, C.L., Hockey, P.A.R, von Erkom, C., Schurink and Le P.J. Roux. Marine invasive aliens on 
South African shores: implications for community structure and trophic functioning. South African 
journal of marine science 12, 1992, pp. 713-722. 
 
Griffiths, M,H. Towards a management plan for the South African linefishery: objectives and 
strategies. In: Management and monitoring the South African Marine Linefishery. South African 
network for coastal and oceanographic research, occasional report No. 3, 1997, pp. 3-14. 
 
Griffiths, M.H. The development of the Cape commercial linefishery during the 20th century: evidence 
for overfishing. In: Mann, B.Q. (ed.) Proceedings of the Third Southern African Marine Linefish 
Symposium, Arniston, 28 April-1 May. South African network for coastal and oceanographic 
reserarch, occasional report No. 5,  1999, pp. 6-17. 
 
Grindley, J.R. Estuaries of the Cape Part II: Synopses of available information on individual systems 
(A.E.F Heydorn and J.R. Grindley, Eds.) Report No. 16: Eerste. (CSW 6) CSIR research report 415, 
1982, 51 pp. 
 
Grindley, J.R. Estuaries of the Cape. Part II: Synopses of available information on individual systems. 
Report No. 30: Knysna (CMS 13). (A.E.F Heydorn and J.R. Grindley, Eds.) CSIR research report 
429, Stellenbosch, South Africa, 1985. 
 
Grindley, J.R. and G.A. Eagle. Environmental effects of the discharge of sewage effluent into Knysna 
Estuary. Unpublished Report, University of Cape Town, School of Environmental Studies, 1978. 
 
Groeneveld, J.C. and R. Melville-Smith. Spatial and temporal availability in the multispecies 
crustacean trawl fishery along the east coast of South Africa and southern Mozambique, 1988-1993. 
South African journal of marine science 15, 1995, pp. 123-136. 
 
Gulland, J.A. The effects of fishing on community structure. South African journal of marine science 
5, 1987, pp. 839-849. 
 
Harrison, T.D. A preliminary survey of the coastal river systems of False Bay, south-west coast of 
South Africa, with particular reference to the fish fauna. Transactions of the royal society of South 
Africa 53(1), 1998, pp. 1-31. 
 
Hauck, M. Abalone and crayfish poaching: an analysis of the problem and recommendations for 
action. Unpubl. Report, Institute for Criminology, University of Cape Town, 1998, 17 pp. 
 
Haw, P.H. Freshwater requirements of Knysna Estuary. M.Sc. Thesis, University of Cape Town, 
1984. 
 
Heydorn, A.E.F. (ed). An assessment of the state of the estuaries of the Cape and Natal in 1985/1986. 
South African National Scientific Programmes Report, No. 130. Pretoria, CSIR, 1986. 
 
Hockey, P.A.R. Importance of the coast between the Lourens and Eerste estuaries for African Black 
Oystercatchers and other coastal birds. Unpublished report, 1998, 6 pp. 
 

Page 96 of 103 



South Africa National Report 040302 

Hounsome, R. Water management study for ALUSAF Hillside. CSIR, Durban, 1998. 
 
Huizinga, P. and J. Boroto. Environmental impact assessment of development scenarios for Thesen 
Island. Volume 2: Appendices report. Appendix 5. Specialist study on the effects of upgrading the 
causeway on circulation, water quality and sedimentation in the Ashmead Channel. An evaluation of 
circulation in the proposed canal development. CSIR Report EMAS-C96004B, 1995. 
 
Huizinga, P., Taljaard, S., Van Niekerk, L., Turpie, J. and S. Lamberth. The Effects of Water 
Abstraction on the Estuaries of the Eerste and Lourens Rivers. CSIR report ENV-S-C 2001-007, 2000. 
 
Huizinga. P and L Van Niekerk. Mhlatuze Estuary - Physical Aspects. CSIR Report ENV/S-C 98106, 
1998. 
 
Hutchings, K., Lamberth, S.J. and C.L. Griffiths. Management and socio-economic considerations for the 
gill and beach seine net fisheries on the west and southwestern coasts of South Africa. Final Report to 
Directorate: Marine and Coastal Management, Department of Environmental Affairs and Tourism, 
Cape Town, 2000. 
 
Jackson, L.F. and S. McGibbon. Human activities and factors affecting the distribution of 
macrobenthic fauna in Saldanha Bay. South African journal of aquatic sciences 17, 1991, pp. 89-102. 
 
Kuils River Catchment Forum. Annual report of 1998. Cape Metropolitan Council, Catchment 
Management Department. Cape Town, 1998. 
 
Lamberth, S.J. Recommendations emanating from a meeting of the Inshore Resources Group 
regarding the structure of recreational permits for the exploitation of marine resources. Internal 
Report, Marine and Coastal Management, Department of Environmental Affairs and Tourism, 1998. 
 
Lamberth, S.J., Sauer, W.H.H., Mann, B.Q., Brouwer, S.L., Clark, B.M. and C. Erasmus. The status of 
the South African beach-seine and gill-net fisheries. South African journal of marine science 18, 1997, 
pp. 195-202. 
 
Largier, J. and C. Attwood. Hydrodynamics of the Knysna Estuary. Knysna Basin Project. Final 
Report-back Meeting, 1998. 
 
Lasiak, T.A. and J.G. Field. Community-level attributes of exploited and non-exploited rocky 
infratidal macrofauna assemblages in Transkei. Journal of experimental marine biology and ecology 
185, 1995, pp. 33-53. 
 
Le Maitre, D.C., Van Wilgen, B.W., Chapman, R.A. and D.H. McKelly. Invasive plants and water 
resources in the Western Cape Province, South Africa: modelling the consequences of a lack of 
management. Journal of applied ecology, 33, 1996, pp. 161-172. 
 
Lochner, P. and R. Brown-Rossouw. Management plan for the coastal zone between the Eerste and 
Lourens Rivers. CSIR Report ENV-SC 98 103, 1999. 
 
Mann, B.Q. Southern Africa marine linefish status reports. Oceanographic Research Institute Special 
Publication No. 7, 2000, 257 pp. 
 
Marangoni, C. The potential for the introduction of alien phytoplankton by shipping ballast water: 
observations in Saldanha Bay. Unpubl. M.Sc. Thesis, University of the Witwatersrand, Johannesburg, 
1996, 83 pp. 
 

Page 97 of 103 



South Africa National Report 040302 

Mare, B. The intertidal salt marshes of the Knysna estuary. In: the Knysna Basin project. Final 
Report-Back Meeting 5-6 May 1998. Royal Society of South Africa, Thesen and Co. and the 
Foundation for Research Development, 1998. 
 
Maree, R.C., Whitfield, A.K. and N.W. Quinn. Prioritisation of South African estuaries based on their 
potential importance to estuarine-associated fish species. Report to the Water Research Commission, 
2000. 
 
Marten, G.G. Predator removal: effect on fisheries yields in Lake Victoria (East Africa). Science 203, 
1979, pp. 646-648. 
 
McFadden, J.T. An argument supporting the reality of compensation in fish populations and a plea to 
let them exercise it. In: W. van Winkle (ed.) Assessing the effects of power plant induced mortality on 
fish populations. Pergamon Press, New York, 1977. 
 
McLachlan, A. and H.W. Lombard. Growth and reproduction in exploited and unexploited 
populations of a rocky shore gastropod, Turbo sarmaticus. Veliger 23, 1981, pp. 221-229. 
 
Milne, R. Suspensoids and storm water flows. In: the Knysna Basin project. Final Report-Back 
Meeting 5-6 May 1998. Royal Society of South Africa, Thesen and Co. and the Foundation for 
Research Development, 1998. 
 
Monteiro, P.M.S., McGibbon, S. and J.L. Henry. A decade of change in Saldanha Bay: natural or 
anthropogenic? South African Journal of Science 86, 1990, pp. 454-456. 
 
Monteiro, P.M.S., Pacall, A. and  S. Brown. The biogeochemical status of surface sediments in 
Saldanha Bay in 1999. CSIR Report ENV-S-C 99093A, CSIR Environmentek, Stellenbosch, 1999. 
 
Morant, P. D and N. Quinn. Influence of man and management of South African estuaries. Chapter 12 
in Allanson, BR and Baird, D (eds), Estuaries of South Africa. Cambridge: Cambridge University 
Press, UK, 1999, pp. 289- 321. 
 
Morant, P.D. The estuaries of False Bay. Trans roy. soc. S. Afr. 47(4and5),  1991, pp. 629-640. 
 
Neilson I. Water resources of the Knysna River Catchment. Knysna Basin Project. Final Report-back 
Meeting, 1998. 
 
Patterson-Jones, C. Where have all the crayfish gone? Africa environment and wildlife 1, 1993, pp. 86-
90. 
 
Pauly, D., Christensen, V., Dalsgaard, J., Froese, R. and F. Toprres. Fishing down marine food webs. 
Science 279, 1998, pp. 860-863. 
 
Perks, L.A., Schulze, R.E., Kiker, G.A., Horan, M.J.C. and M. Maharaj. Preparation of climate data 
and information for application in impact studies of climate change over Southern Africa. Report to 
South African Country Study for Climate Change . ACRUcons report 32 . University of Natal, 2000. 
 
Pitcher, G.C. Harmful algal Blooms of the Benguela Current. Sea Fisheries Research Institute, Cape 
Town, 1988, 12 pp. 
 
Plan Development Team. The potential of marine fishery reserves for reef fish management in the U.S. 
southern Atlantic. NOAA Technical Memorandum NMFS-SEFC-261, 1990, 40 pp. 
 
Portview. An environmental review of the master plan for the Port of Richards Bay. First Draft . 
Portnet, Richards Bay, 1996. 

Page 98 of 103 



South Africa National Report 040302 

 
Randall, R.M. Jackass penguins. In: Payne, A.I.L. and R.J.M. Crawford (eds.), Oceans of life off 
Southern Africa. Vlaeberg Publishers, Cape Town, 1989. 
 
Reddering, J.S.V. and K. Esterhuysen. Sediment dispersal in the Knysna estuary: environmental 
management considerations. South African journal of geology 90, 1987, pp. 448-457. 
 
Reid, I.K. and C. Little. Knysna municipal sewage treatment works. In: the Knysna Basin project. 
Final Report-Back Meeting 5-6 May 1998. Royal Society of South Africa, Thesen and Co. and the 
Foundation for Research Development, 1998. 
 
Roberts, C. History of the Heldeberg. African wildlife 51(5), 1997, pp.15-16. 
 
Roberts, C.M. Ecological advice for the global fisheries crisis. Trends in ecology and evolution 12, 
1997, pp. 35-38. 
 
Roel, B.A., Cochkrane, K.L. and D.S. Butterworth. Investigation on the effects of different levels of 
effort and of the closed season in the jig fishery for the chokka squid Loligo vulgaris reynaudii. South 
African journal of marine science 19, 1998, pp. 501-512. 
 
Rose, G.A. The trouble with fisheries science! Reviews in fish biology and fisheries 7, 1997, pp. 365-
370. 
Russel, I.A. Water quality in the Knysna estuary. Koedoe 39, 1996, pp. 1-8. 
 
Taljaard, S., van Ballegooyen, R. and P.D. Morant. False Bay Water Quality Review. Volume 2:  
Specialist Assessments and Inventories of Available Literature and Data. Report to the False Bay 
Water Quality Advisory Committee. CSIR report ENV-S-C 2000-086/2. Stellenbosch, 2000. 
 
Thomson, W.W. The sea fisheries of the Cape Colony, from Van Riebeeck’s days to the eve of the 
union, with a chapter on trout and other freshwater fishes. Maskew Miller, Cape Town, 1913, 163 pp. 
 
Turpie, J.K. Prioritising South African estuaries for conservation: a practical example using 
waterbirds. Biological conservation 74, 1995, pp. 175-185. 
 
Turpie, J.K. Classification and prioritisation of South African estuaries on the basis of health and 
conservation priority status for determination of the estuarine water reserve. Report to DWAF, 2000. 
 
Turpie, J.K., Adams, J.B., Joubert, A., Harrison, T.D., Colloty, B.M., Maree, R.C., Whitfield, A.K., 
Wooldridge, T.H., Lamberth, S.J., Taljaard, S. and L. Van Niekerk (in prep.). Assessment of the 
conservation priority status of South African estuaries for use in water management and water 
allocation. 
 
Van Herweden, L. Collection of mussel worms Pseudonereis variegata for bait – a legislative 
anachronism. South African journal of marine science 8, 1989, pp. 363-366. 
 
Vermuelen, L.A. and V. Wepner. Spatial and temporal variation of metals in Richards Bay Harbour 
(RBH), South Africa. Marine Pollution Bulletin, Vol. 39, No. 1-2, 1999, pp. 304-307. 
 
Weerts, S.P., Wepner, V. and D.P. Cyrus. Ichthyofauna of the Mhlathuze Estuary Mhlathze Estuarine 
flow requirements. An Initial Assessment. IWR Environmental, 1998. 
 
Whitfield, A.K. Available scientific information on individual South African estuarine systems. Report 
to the Water Research Commission by the Consortium for Estuarine Research and management. WRC 
Report No. 577/1/95. Pretoria: Water Research Commission, 1995. 
 

Page 99 of 103 



South Africa National Report 040302 

Wolfarth, G.W. Decline in natural fisheries - a genetic analysis and suggestion for recovery. Canadian 
Journal of fisheries and aquatic sciences 43, 1986, pp. 1298-1306. 
 
Wynberg, R.P. and G.M. Branch. An assessment of bait-collecting for Callianssa kraussi Stebbing in 
Langebaan Lagoon, Western Cape, and of associated avian predation. South African journal of marine 
science 11, 1991, pp. 141-152. 
 
Wynberg, R.P. and G.M. Branch. Disturbance associated with bait-collection for sandprawns 
(Callianassa kraussi) and mudprawns (Upogebia africana): long-term effects on the biota of intertidal 
sandflats. Journal of marine research 52, 1994, pp. 523-558. 
 

Page 100 of 103 



South Africa National Report 040302 

Annex I 
 

Criteria Used for Prioritisation of Hot Spots 
 

# Criterion Weight (1 – 4) Rating 

1. Size of affected area. 1 

less than 10sqkm 
10 to 100 sqkm 
100 to 1,000 sqkm 
1,000 to 10,000 sqkm 
over 10,000 sqkm 

2. Affected population. 3 

less than 1,000 
1,000 to 10,000  
10,000 to 100,000 
100,000 to 500,000 
over 500,000 

3. 

Extent to which the natural coastal and 
marine resources of the site support the 
livelihood of  local communities (for 
instance, in the case of fisheries, tourism). 

4 

5 - very important (>80%) 
4 -  important (50-80%) 
3 -  average importance (30-50%) 
2 -  low importance (10-30%) 
1 -  very low importance (<10%) 

4. 

Extent to which the natural coastal and 
marine resources of the site support the 
national development (for instance, in the 
case of fisheries, tourism). 

2 

5 -  very important (>80%) 
4 -  important (50-80%) 
3 -  average importance (30-50%) 
2 -  low importance (10-30%) 
1 -  very low importance (<10%) 

5. Extent to which the site is a government 
priority. 3 

5 - yes, very high priority 
4 - yes, high priority 
3 - yes, medium priority 
2 - yes, low priority 
1 - no, not a priority 

6. 
Extent to which the site is of regional and/or 
global significance and priority (see WWF 
ecoregions, IUCN categories, etc.). 

2 

5 - yes, very high priority 
4 - yes, high priority 
3 -  yes, medium priority 
2 - yes, low priority 
1 - no, not a priority 

7. Degree of degradation at the site (e.g. type 
of degradation). 3 

5 - extremely high 
4 - high 
3 - average 
2 - low 
1 - very low 

8. Extent of degradation on coastal and marine 
resources and systems. 2 

5 - extremely high 
4 - high 
3 - average 
2 - low 
1 - very low 
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Annex II 

Criteria Used for Prioritisation of Sensitive Areas 
 

 Criterion Weight (1 – 4) Rating 

1. Biodiversity value of the site. 3 

5 - extremely high 
4 - high 
3 - average 
2 - low 
1 - very low 

2. Cultural value of the site. 2 

5 - extremely high 
4 - high 
3 - average 
2 - low 
1 - very low 

3. Size of area at risk. 2 

less than 10sqkm 
10 to 100 sqkm 
100 to 1,000 sqkm 
1,000 to 10,000 sqkm 
over 10,000 sqkm 

4. Population at risk (please define the 
population). 3 

less than 1,000 
1,000 to 10,000  
10,000 to 100,000 
100,000 to 500,000 
over 500,000 

5. 

Extent to which the natural coastal and 
marine resources of the site support the 
livelihood of  local communities (for 
instance, in the case of fisheries, tourism). 

4 

5 - very important (>80%) 
4 - important (50-80%) 
3 - average importance (30-50%) 
2 - low importance (10-30%) 
1 - very low importance (<10%) 

6. 

Extent to which the natural coastal and 
marine resources of the site support the 
national development (for instance, in the 
case of fisheries, tourism). 

4 

5 - very important (>80%) 
4 - important (50-80%) 
3 - average importance (30-50%) 
2 - low importance (10-30%) 
1 - very low importance (<10%) 

7. Extent of involvement of communities in 
local management. 2 

5 - extremely high 
4 - high 
3 - average 
2 - low 
1 - very low 

8. 
Extent to which the site is a government 
priority (refer to NEAP or other strategic 
environmental action programme). 

3 

5 - yes, very high priority 
4 - yes, high priority 
3 - yes, medium priority 
2 - yes, low priority 
1 - no, not a priority 

9. 
Extent to which the site is of regional and/or 
global significance and priority (see WWF 
ecoregions, IUCN categories, etc.). 

2 

5 - yes, very high priority 
4 - yes, high priority 
3 - yes, medium priority 
2 - yes, low priority 
1 - no, not a priority 
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