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Introduction 

 
 

 

•  Availability of fresh water – most limiting factor 

• Rainfall less than 500 mm/year   

• One of the 30 driest countries in the world 

• Only three large rivers 

 

ALGAE AND CYANOBACTERIAL BLOOMS IN  SOUTH 

AFRICAN FRESHWATERS 



Orange 

Vaal 

Limpopo 

http://www.dwaf.gov.za/iwqs/gis_data/river/all.jpg 



Introduction 

• Availability of fresh water – most limiting factor 

• Only three large rivers 

• Almost 200 dams (man-made): 

• Limpopo – 27 

• Mpumalanga – 23 

• KwaZulu Natal – 15 

• Gauteng – 4 

• North West – 20 

• Free State – 30 

• Eastern Cape – 29 

• Northern Cape – 5 

• Western Cape - 45 

ALGAE AND CYANOBACTERIAL BLOOMS IN  SOUTH 

AFRICAN FRESHWATERS 

http://www.dwaf.gov.za/orange/images/web179l.jpg 



ALGAE AND CYANOBACTERIAL BLOOMS IN  SOUTH 

AFRICAN FRESHWATERS 

http://www.dwaf.gov.za/orange/images/web179l.jpg 

Introduction 



Introduction 

ALGAE AND CYANOBACTERIAL BLOOMS IN  SOUTH 

AFRICAN FRESHWATERS 

 

The Gariep Dam, in 

the Free State, is the 

dam with the largest 

storage capacity  

(5 500 million m3) 

ever built in South 

Africa. Constructed 

in 1972, it stores 

water from the 

Orange River in a 

100 km-long dam 

with a surface area 

of 374 km2. 

http://www.dwaf.gov.za/orange/images/web179l.jpg 



Introduction 

• Mixed algal assemblage 

• Research on the Vaal River: 

– Chlorophyta and Bacillariophyta 

– Cyanophyta 

– Crypto-, Chryso-, Dino- and Euglenophyta 

• Results from long-term data base 

• Introduction of “new” species 
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Material and methods 

•  Samples taken from various rivers and dams in the country 

•  Fixed with formaldehyde or lugol’s solution 

•  Gas vacuoles of cyanobacteria deflated 

•  Sub-samples transferred into a sedimentation chamber 

•  Left for 48 hours to settle 

•  Algae counted by means of an inverted light microscope 

•  Counts were expressed in terms of cells/ml water 
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Hartbeespoort Dam (capacity 195 million m3) 

• Place of beauty and pleasure 

• Surrounded by the majesty of the Magaliesberg mountain range 

• Villages of Hartbeespoort and Kosmos is situated along the 

shores of the dam, among undulating hills and panoramic views 

on the dam and the majestic Magaliesberg Mountains 

• Activities:   

• Hot air ballooning and hang-gliding 

• Para-sailing, windsurfing, jet-skiing 

• Aquarium and snake park 

• Elephant sanctuary and a cheetah farm 

• Cable car 

• Playground and home of millionaires 
http://www.flickr.com/photos/south-african-tourism/2417719661/ 



BUT 

http://www.flickr.com/photos/south-african-tourism/2417719661/ 
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Hartbeespoort Dam 
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Hartbeespoort Dam 

Photograph:  Bill Harding 

http://blog.dhec.co.za/2011/02/why-do-we-have-a-water-crisis/ 
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Hartbeespoort Dam 

•  Death of cattle & 

   livestock 

•  Impair recreation 

•  Skin rashes 

•  Eye irritations 

•  Vomiting 

•  Gastroenteritis  

•  Diarrhoea 

•  Oxygen depletion 

•  Fish kills 

•  Taste and odour 

•  Toxin production 

•  Costs of water  

    purification 
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Hartbeespoort Dam 

Microcystis aeruginosa 
 

•  Present for at least 10 months 

 of  the year 

• Concentrations up to  

 1.76 x 109 cells/ml  (Zohary, 

 1985) 

• Chl a concentrations more  

 than 100 mg/L 

• Toxic strains:  

   Microcystin Geosmin 

•  Methylisoborneol (MIB) 
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Vaal Dam (capacity : 2,188 million m3) 

Microcystis aeruginosa 
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Vaal Dam 

• 1941-1943:  Thousands of 

 animals died including 

 mules, donkeys, dogs, 

 rabbits and poultry. 

 

• Colour of “green pea soup” 

  

• Treated by 360 tons copper 

 sulphate 
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Vaal River Barrage (capacity 56.7 million m3) 
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Vaal River Barrage (capacity 56.7 million m3) 
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Vaal River Barrage (capacity 56.7 million m3) 

Oscillatoria sp. 

Microcystis aeruginosa 



Oscillatoria sp. 

Microcystis aeruginosa 
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Vaal River Barrage (capacity 56.7 million m3) 



Oscillatoria sp. 

Microcystis aeruginosa 

Vaal River Barrage (capacity 56.7 million m3) 
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“Millionaire’s Bend” 

300 cattle drink this water 

Many water birds dependant on 

this water since it is the only 

fresh water in the area 
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Vaal River Barrage (22 February 2012) 
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Vaalkop Dam (capacity 35 million m3) 

 

 

Cyanobacteria depth profile at Vaalkop Dam intake tower (02/02/12) 

 

VAALKOP DRINKING 

WATER PURIFICATION 

PLANT: 

 

•  6000 cells/ml penetrated  

    and were found in the 

    DRINKING water 

•  Withdrew water from a  

   deeper depth (4 m) 

•  Only 5 cells/ml penetrated 

 into final water   
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Allemanskraal Dam (capacity 174.2 million m3) 

17 March 2010 
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Allemanskraal Dam 

 

 

 

Anabaena circinalis 
 Concentration of 140 000 

cells/ml recorded during April 

2010 

 

Microcystis aeruginosa 

Concentration of 160 million 

cells/ml recorded during May 

2010 
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Lower Orange River 

 

 

http://www.savingwater.co.za/2011/01/11/20/orange-river-flood-warning/ 

• Mixed algal assemblage 

• Serious problems related to algal 

 blooms seldom encountered. 

 

Cylindrospermopsis raciborskii 

• Summer of 2000 – massive bloom  (> 1 

 million cells/ml) of Cylindrospermopsis 

 raciborskii 

• Blocked sand filters  

• Water treatment 

• Taste and odours 

• Fish kills (cylindrospermopsin, saxitoxin 

  & anatoxin-a) 

• 2003 and 2005 similar blooms 

• Spreading towards other rivers in SA 

 

 



Map of South Africa, indicating rivers and dams invaded by C. raciborskii. 
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Vaal River Barrage 

 

 

Pandorina morum 

12 October 2011 

Chlorophyll–a concentration  ranged from 140 – 290 µg/l 
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Benoni Lake (situated next to golf course) 
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Benoni Lake (situated next to golf course) 
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Benoni Lake 

 

 

 



Conclusions 

 
 

 

•  Cyanobacteria form severe blooms in several rivers and dams 

 in South Africa, having a negative effect on the water quality. 

• Blooms are particularly problematic during warm water 

 summer periods.   

• The most important bloom forming cyanobacterial species 

 are Microcystis aeruginosa, Oscillatoria simplicissima, 
 Anabaena circinalis and Cylindrospermopsis raciborskii. 
• Of particular concern is the rapid spreading of C. raciborskii 
 (which was previously restricted to the lower Orange River )

 to other rivers and dams in the country. 

• Eukaryotic algae that frequently form blooms include 

    Ceratium hirundinella and Pandorina morum. 
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THANK YOU 


