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Southern Africa 



Main threats to Aquatic 
Biodiversity 

 



Long history of introductions e.g., fish 
     

     



Source: Leprieur et al. 2008, Van Rensberg et al., 2011. 

     

     

Status 
• Occur in all major drainages. 

• Multiple impacts 

– Predation and competition 

– Habitat alteration 

– Disease transfer 

– Hybridization 

 



Considerations 

• Africa is poor and food insecure. 

• Population ca. 900 million. 

• >200 million people are undernourished. 

• Most are dependent on natural resources 
and agriculture. 

• Enormous pressure to develop strategies to 
address National Policy objectives linked to 
food security, unemployment and 
economic growth. 



“Inland fisheries more 
than ever before, are 
central in creating jobs and 
providing food for millions 
on the continent of Africa” 
(UN News Serving, 2014). 
 



• Almost all fisheries have experienced severe 
declines in catch rates and have lost larger, more 
valuable, fish species. 

• Excessive fishing effort by an ever increasing 
population.  

• Increased the use of environmentally damaging 
gears to keep up with decreasing fish size. 
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Constant search for new fisheries and 
aquaculture opportunities 



Many are based 
on conflict 
species that 
provide 
benefits but 
also pose 
serious threats 
to biodiversity 



Nile tilapia  
Oreochromis niloticus 

• Essential for effective tilapia culture  

– Desirable as a food fish (white flesh, neutral 
taste and firm texture). 

– Tolerate crowding; relatively poor water quality 

– Low susceptibility to disease.   

– Eat algae and detritus produced  naturally as 
well as artificial feeds containing ingredients 
derived from plants. 

– Reach market size 600-800g  < 1 year under 
optimum conditions. 

 





Large scale 



• Fee fishing 

• Fee fishing 

• Live-bait 



Escape & establishment are 
inevitable 
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Impacts 

• Lake Kariba, Zimbabwe  
– Total replacement of native 

Kariba Tilapia  Oreochromis 
mortermeri 

– No decline in catch rate. 
 

• Lake Victoria  
– Caused extinction of 2 native 

tilapias Oreochromis esculentis 
and O. variabilis 

– Increased tilapiine catch by 25% 
 



Hybridisation 
• Main threat 

• Genetic pollution is a one-way 
and irreversible process. 

• Southern Africa 

– Native Mozambique tilapia 
Oreochromis mossambicus are 
declining 

• Competition for breeding space 
and sneaking may also be 
mechanisms 

 





Disease Vector 
Epizootic Ulceritic Syndrome EUS 
Aphanomyces invadans 

 

• Pathogenic water mould of fish that shows little host 
specificity.  

• Introduced into upper Zambezi most likely in 
association with Nile tilapia (asymptomatic carriers) 
for smallholder aquaculture in Zambia 

• 2006 reported for the first time in Africa and is 
spreading rapidly: 

– 2006 upper Zambezi & Chobe Rivers in Botswana.  

– 2010 Okavango Delta in Botswana 

– 2011 South Africa 

– 2012 Zimbabwe 

24 species and counting 



Strategies for containing invasions are essential 



Trout in SA 
(Rainbow and Brown) 

Date Country 

1890 South Africa 

1905 Kenya 

1906 Malawi 

1907 Zimbabwe 

1914 Lesotho 

1914 Swaziland 

1926 Madagascar 

1934 Tanzania 

1964 Marion Island 

1967 Ethiopia 

1890 

1905 

1926 

1964 

1934 



Rapid spread 
     

     

• Government stocking 

programmes aided by Piscatorial 

Societies. 

 

• 1947 Protected by law. 

 

• Managed by Nature Conservation 



1970s – Conservation staff began reporting 
impacts!      

     



Observations were later coroborated 

 

Trout No trout 



National colloquium (1986) 

• Conservation departments announced 
their decision to wind down their role 
in sport fisheries. 

• Federation of South African Flyfishers 
was formed to protect trout interests. 

• State hatcheries stopped alien fish 
production by 1990.  

• This role was taken up by private 
concerns and even some academic 
institutions. 

• No protection for alien sport fishes. 

• Some Departments devolved power 
to angling organisations such as the 
Cape Piscatorial Society. 

 

 



Lesotho and South Africa Produce 
ca. 3000 tons/year 



     

     
• 1.5 million recreational anglers. 

 
• Economic impact = US $ 500 

million/year. Bigger than rugby and 
cricket (Leibold and Van Zyl 2000) 
 

• Examples of support to rural 
economies e.g., “ In Rhodes Village 
EC (pop. 600 people) 85 people are 
employed by the trout fishery” 
(DuPreez & Lee, 2010),  make 
politicians happy 

Recreational angling 





Conservation concerns 

 

• Endemic, diverse, isolated, range 
restricted, endangered. 

• Multiple threats including pollution, 
habitat destruction and AIS. 

• Last strongholds are headwater 
streams. 



South Africa’s Invasive Species 

Regulations 
     

     

• AIS are part of South Africa's policy and legislative framework 
for biodiversity 
• The National Environmental Management: Biodiversity Act (Act 10 

of 2004). 



Conflict species regulated 
by area (2009) 

 



Aquaculture facilities, angling 
organizations and tourism operators. 

• Legislation was overly restrictive. 

• Strategy was to get trout de-listed as an AIS.  

– Solicit support from various constituencies. 

– Attack the Department of Environmental Affairs (DEA) 
decision on all fronts while building a case for the benefits 
trout had to offer. 

– Get the Department of Agriculture Fisheries and Forestry 
(DAFF) to realise that the DEAs policy was destructive of its 
plans for the aquaculture industry. 



 



 



 



Trout are (temporarily) de-listed as 
invasive species 



2016 – Meeting between the Director Generals of the DEA, 
DAFF and representatives of Trout SA and FOSAF.  

• It was agreed at that meeting that: 
– The management of the regulation of trout be 

devolved to DAFF. 

– DEA, DAFF and Trout SA will cooperate to 
establish a self-regulatory system for the 
management of the movement and stocking 
of trout. 

– The mapping of trout will be finalised by DEA 
and Trout SA. 

– Trout will not be listed as invasive in areas 
where they were deemed to already occur. 

http://www.fosaf.org.za/read-Current-165.php 



Did we loose? 
• Not really – we are getting there! 
• Conservation priorities in South Africa are 

headwater streams. 
• Conflicts are unavoidable. Trout SA has now taken 

ownership of the process and  we are well on our 
way to find resolution. 

• Economic arguments are politically powerful and 
trump environmental concerns. We cut our losses 
conceding areas already invaded.  

• Need to be careful when setting priority areas for 
native fish conservation. 

• Mapping approach has gained acceptance and 
continued engagement is essential. 

• Experiences gained from the trout process will 
hopefully help with mapping of other sport fishes 
(Bass & Carp) and aquaculture species (Nile Tilapia 
and Red Claw Crayfish)! 



Thanks 
 
  

  


