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This LIFE SCIENCES lesson looks at visible animal life  
to determine the health of our rivers and streams. 

 
 

miniSASS is a simplified form of the South  
African Scoring System. It is a technique that  
can be used to measure the health of a river  
and the general water quality in that river.  
Developed by Umgeni Water and Ezemvelo KZN Wildlife,  
it uses the composition of invertebrates living in rivers and is  
based on the sensitivity of various animals to water quality.  
However, it does not measure bacterial or viral contamination of  
the water, so it is unable to determine if the water is potable (you can  
drink it) or not. 
 
 

 
 

So, are you ready for some environmental action and  
to find out the condition of your stream or river? 

 
 
1. The best place to find insects is where the water is fairly fast flowing, and 

where there is some vegetation growing in, or on the edge of the river. 
 
2. Look for invertebrates in as many of the different habitats as you can find at 

the river site. The insects can be collected by holding a small net/sieve in the 
current and then disturbing stones, vegetation and sand just upstream of the 
net. The current will then wash the dislodged invertebrates into the net. Turn 
stones over and brush invertebrates off using a clean paintbrush or your 
hand. Do this for about 5 minutes while ranging across the various riverine 
habitats. 

 
3. Rinse the mud from the net and place the contents into a plastic tray (2 litre 

ice cream container). Ensure there is water in the container for those 
invertebrates collected from the stream.   

 
4. Identify each group using the identification sheet given on page 2. Once you 

have finished identifying the sampled invertebrates, they must be 
carefully returned to the river. 

ACTIVITY ONE: WATER QUALITY IN OUR RIVERS 
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Scoring: 
1. On the table below, circle the sensitivity scores of the identified insects. 
2. Add up all of the sensitivity scores.  
3. Divide the total of the sensitivity score by the number of groups identified. 
4. The result is the average score, which can be interpreted below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
Interpretation of the miniSASS score:  
Although an ideal sample site has rocky, sandy, and vegetation habitats, not all 
habitats are always present at a site. If your river does not have rocky habitats 
use the sandy type category below to interpret your scores. 
 

River Category Ecological category (Condition) 

Sandy Type Rocky Type 

Unmodified (NATURAL condition) > 6.9 > 7.9 

Largely natural/few modifications (GOOD 
condition) 

5.8 to 6.9 6.8 to 7.9 

Moderately modified (FAIR condition) 4.9 to 5.8 6.1 to 6.8 

Largely modified (POOR condition) 4.3 to 4.9 5.1 to 6.1 

Seriously/critical modified (VERY POOR 
condition) 

<4.3 <5.1 

 
Send your results to minisass@ground-truth.co.za to contribute to a developing picture of river 

quality in SA. miniSASS is available from Share-Net, PO Box 394, Howick, 3290.  

GROUPS SENSITIVITY SCORE 

Flat worms 3 

Worms 3 

Leeches 2 
Crabs or shrimps 7 

Stoneflies 14 

Minnow mayflies 6 

Other mayflies 13 

Damselflies 4 

Dragonflies 7 

Bugs or beetles 6 

Caddisflies 9 

True flies 2 

Snails 4 

TOTAL SCORE   

NUMBER OF GROUPS   
AVERAGE SCORE  

(Divide 'Total' by 'Number of groups')   

mailto:minisass@ground-truth.co.za
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Tel (033) 3303931 extension 124/143/144 or download it from www.ground-truth.co.za 
Report 
1. Write a report on the findings of this water quality assessment. Your report 

should take the form of an experiment, with the following headings: 
• Aims 
• Objectives 
• Methodology 
• Results 
• Discussion 
• Conclusion 

 
Your discussion should include possible causes of poor water quality, if this is 
the case. Or, if the water quality is good then reasons for this should also be 
given. 
 

 

Criteria to assess learners during this life sciences lesson 
Criteria Outstanding Meritorious Satisfactory Adequate Partial Inadequate 
The learner 
complied with the 
instructions given 
by the teacher. 

      

The learner 
collected 
invertebrates and 
added the data to a 
given table. 

      

The report covers 
the relevant 
headings. 

      

The report is written 
logically, using the 
learner’s own 
vocabulary. 

      

The report 
demonstrates that 
the learner has 
grasped the 
concept and 
importance of river 
quality 

      

 

 

 

 

 

 

http://www.ground-truth.co.za
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ACTIVITY TWO: CLIMATE CHANGE IN SOUTH AFRICA 
 

During this GEOGRAPHY lesson, learners look at the impacts  
that climate change may have on the water quality within  

South African rivers and resources. 
 
 
Give learners a copy of the article “Climate Change: The Last Straw for 
Communities at Risk?” on pages 5 to 9 and let them read through it. Explain 
terms that they may not understand. 



 6



 7



 8



 9



 10

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This article has been reproduced from “The Water Wheel” with permission.
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Report: 
Write a report on the impacts that climate change may have on the water quality 
in South African rivers, streams, dams and lakes.  
 
Remember: Climate change is an extremely broad topic. Do not try to cover the 
whole topic. Focus on a single topic, and a single region as climate change 
varies from region to region (an example of a focus could be the impact of a 
change in temperature and the effect that this may have on Cholera). Remember 
there is much uncertainty about climate change, so you must cover both sides of 
an argument. Sources of information: Internet; newer books (Climate change is a 
fairly new subject); the Department of Water Affairs and Forestry; Google 
scholar; climate related websites. 
 
 
Your report should have the following headings: 
 

• Introduction 
• Literature review (Writing in your own words what has already been 

established by other researchers, e.g. trends in weather patterns and the 
effects on water quality). 

• Discussion (Discuss the differing views that you will have come across in 
the literature review and give an opinion as to what you think may occur 
based on the literature). 

• Conclusion 
 
 
As a class: 
Once the learners have written their reports, discuss climate change, focusing on 
the potential impacts on South Africa.   
 
 
Criteria to assess learners during this geography lesson 
 
Criteria Outstanding Meritorious Satisfactory Adequate Partial Inadequate 
The learner was able to 
acquire information 
correctly and from relevant 
sources. 

      

The learner did not deviate 
from the topic of water 
quality and climate 
change. 

      

The learner demonstrated 
coherent essay structure. 

      

The report is written 
logically, using the 
learner’s own vocabulary. 

      

The learner answered the 
question satisfactorily as 
regards to climate change 
and water quality. 
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ACTIVITY THREE: METHODS OF WATER 
QUALITY MONITORING 

 
During this LANGUAGES lesson, learners look at an article covering  

water quality and then do a comparison between this type of  
water quality assessment and various other types. Following this  

activity, is a comprehension. 
 
 

Essay: 
Read through the article on pages 12-14, ‘Diatoms – A New Dimension to Water 
Monitoring’.  Write an essay comparing water monitoring using diatoms versus 
other water monitoring techniques that you may think of. An example would be 
water monitoring using diatoms versus water monitoring using 
macroinvertebrates. Research on this topic will have to be done using the 
Internet, books, magazines, scientific journals etc. 
 
 
Comprehension: 
Using the article on pages 12 to 14, ‘Diatoms – A New Dimension to Water 
Monitoring’, answer the questions that follow. The questions must be answered 
in full sentences unless stated otherwise. 
 
1. In your own words explain how diatoms are used to assess water quality. 
 
2. Until recently, the use of diatom monitoring in South Africa has been non-

existent. Why, and what has been used in its place? 
 
3. How do diatoms differ from other biotic indices? 
 
4. In your opinion, is it better to assess water quality using diatoms or other 

biotic indices? 
 
5. Can diatoms be used to assess conditions in past river systems? Explain. 
 
6. Can diatom indices be used on rivers that have stopped flowing, such as 

seasonal rivers? Explain. 
 
7. As far as human resources are concerned, what is one of the main 

challenges in South Africa? 
 
8. What happens to cosmopolitan species, which are tolerant to pollution, when 

naturally prevailing conditions change? 
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This article has been reproduced from “The Water Wheel” with permission.
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Criteria to assess learners during this languages lesson 
 
Criteria Outstanding Meritorious Satisfactory Adequate Partial Inadequate 
The learner 
understood the 
vocabulary used in 
the reading. 

      

The learner was 
able to answer 
questions without a 
significant amount 
of assistance. 

      

The essay written 
was concise and 
focused in its 
content. 

      

The essay was 
written logically and 
showed that the 
learner had done 
some prior 
research. 

      

 

 

ACTIVITY FOUR: CONSERVATION OF WATER QUALITY 
 

During this PHYSICAL SCIENCES lesson, learners look at 
some of the abiotic (non-living) factors affecting water quality 

and how this may influence the system as a whole. 
 
 

Make copies of the following article for each person in the class. 
 

Temperature: 
The thermal characteristics of running waters are dependent on various hydrological, 
climatic and structural features of the region, catchment area and river. Running 
waters in regions of seasonal climates exhibit daily and seasonal temperature 
patterns, in addition to longitudinal changes along a river course. All organisms have 
a temperature or range of temperatures at which optimal growth, reproduction and 
general fitness occur. Changing water temperature may expose aquatic organisms to 
potentially lethal or sub-lethal conditions. Anthropogenic (human activities) causes of 
temperature changes in river systems include those resulting from thermal pollution, 
stream regulation and changes in riparian vegetation. An increase in water 
temperature decreases oxygen solubility and may also increase the toxicity of certain 
chemicals, both of which result in increased stress in associated organisms. Many life 
cycle characteristics of aquatic organisms are affected by temperature, i.e. 
temperature is the cue for migration, breeding emergence, etc. temperature changes 
affect metabolic processes and life cycle patterns by altering reproductive periods, 
rates of development and emergence times of aquatic organisms. Differences in 
temperature tolerance amongst biota, regional and seasonal temperature 
differences, should be considered when establishing guidelines for the management 
of water temperature in rivers. 
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pH and Alkalinity: 
pH is determined largely by the concentration of hydrogen ions (H+), and the 
alkalinity by the concentrations of hydroxyl (OH-), bicarbonate and carbonate ions in 
the water. Addition of acid or alkali to a water body alters pH. Since pH is a log scale, 
a change of one unit means a ten-fold change in hydrogen ion concentration.  
Furthermore, in very pure waters pH can change very rapidly because the change is 
determined by the buffering capacity, which in turn is usually determined by the 
concentration of carbonate and bicarbonate ions in the water. The pH of natural 
water is determined by geological and atmospheric influences. Most fresh waters are 
relatively well buffered and more or less neutral, pH ranging around 6-8. pH 
determines the chemical species (and thus the potential toxicity) of many elements in 
water. For instance, Aluminum is mobilized following acidification. Changing the pH 
of water changes the concentration of both H+ and OH- ions, which affects the ionic 
and osmotic balance of aquatic organisms. Relatively small changes in pH are 
seldom lethal, although sub-lethal effects such as reduced growth rates and reduced 
fertility may result from the physiological stress placed on the organism by increased 
energy requirements in acid or alkaline waters. Human induced acidification of rivers 
is normally the result of industrial effluents, mine drainage and acid precipitation.  
Alkaline pollution is less common but may result from certain industrial effluents and 
anthropogenic eutrophication. The effects of altered pH on riverine biotas have been 
investigated by means of toxicity tests, artificial streams and field studies. Such 
studies indicate that a change in pH from that normally encountered in unpolluted 
streams may have severe effects on the biota but that the severity of the effects 
depends on the magnitude of change. Some streams are naturally far more acidic 
than others and their biotas are adapted to these conditions. Water quality guidelines 
require that the Target Water Quality (Target Water Quality is the desired state of the 
water quality found in a river system) ranges for pH be stated in terms of the 
background site-specific pH regime. Guidelines are thus case- and site-specific and 
take diel and seasonal variation into account. pH values should not be allowed to 
vary from the range of the background pH by >0.5 of a pH unit or by >5%. 
 
Source: The Effect of Water Quality Variables on Aquatic Ecosystems: A Review.  Dallas, H. F. and Day, J. A.,  
2004.  WRC report no. TT224/04. 
 
 
Activity: 
1. Explain how temperature, pH and alkalinity may affect macroinvertebrates if they 

are exposed to a significant change in these factors. 
 
2. Choose one or two aquatic macroinvertebrates and do some research to find out 

what conditions they are able to tolerate. Use the miniSASS identification sheet 
on page 2 to choose your macroinvertebrate. 

 
3. Why is pH able to change very rapidly in very pure waters? 
 
4. What determines pH and alkalinity? 
 
5. List some anthropogenic activities that will influence water temperature, and 

explain HOW these activities will influence water temperature. 
 
6. List some functions in organisms that are reliant on temperature. 
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Criteria to assess learners during this physical sciences lesson 
Criteria Outstanding Meritorious Satisfactory Adequate Partial Inadequate 
The learner understood 
the vocabulary used in the 
reading. 

      

The learner was able to 
answer questions without 
a significant amount of 
assistance. 

      

The learner was able to 
explain his/her findings in 
a concise and logical 
manner. 

      

The learner was able to 
conduct his/her research 
without a significant 
amount of assistance. 

      

 

 

ACTIVITY FIVE: IMPACTS OF DAMS ON RIVERS 
 

During this LIFE SCIENCES lesson learners will look at  
the impacts of dams on organisms downstream, and whether  

it is necessary to have a dam to meet growing demands. 
 
 

Make copies of the article on pages 18-20 “Study Tests the Water for More Efficient 
Products” and give one to each learner to read. 
 
 
Activity: 
The article discusses water conservation and how there needs to be an improvement 
in the water conservation in South Africa as a whole. The future number of dams in 
South Africa is determined by the water demand, which in turn is determined by the 
amount of water that can be conserved 
 
 
Discuss as a class: 
• Are new dams a necessity if water is conserved and properly managed? 
• How can water conservation standards be improved? 
• What possible impacts do dams have on organisms downstream with regards to 

water quality? (Hint: Temperature differences; pH differences; sediment content). 
 
 
Scenario: 
Cape Town currently does not have enough water to meet their needs. Therefore the 
city has commissioned the building of the Berg River Dam. You are a biologist and 
have been asked to assess the impacts of this dam on organisms downstream of the 
dam. Research the potential impacts of a dam on downstream systems. You do not 
necessarily have to do the Berg River Dam. You may choose a dam of any 
significant size and research impacts that this may have on the downstream system. 
Sources of information are: libraries, the Internet, journals, magazines, newspaper 
articles. 
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This article has been reproduced from “The Water Wheel” with permission.
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Criteria to assess learners during this life sciences lesson 
Criteria Outstanding Meritorious Satisfactory Adequate Partial Inadequate 
The learner 
understood 
the 
vocabulary 
used in the 
reading. 

      

The learner 
contributed 
meaningfully 
to the 
discussion.  

      

The learner 
was able to 
explain 
his/her 
findings in a 
concise and 
logical 
manner. 

      

The learner 
was able to 
conduct 
his/her 
research 
without a 
significant 
amount of 
assistance. 

      

 


