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Monitoring water pollution with invertebrate indicator species
The purpose of this activity is:

· to learn how to sample invertebrate species from streams or ponds 

· to identify the range of invertebrates found in each place

· to use that range of invertebrates to estimate the level of pollution in the water 

Procedure 

SAFETY: Follow your teacher’s instructions for working safely near water. Do not eat while working with the stream water. Avoid scratching your nose or rubbing your eyes if you have been in contact with the stream water. Wash your hands thoroughly before leaving the laboratory.

Investigation

a Collect all the equipment needed to collect invertebrates, and copies of the charts for identifying invertebrates.

b Collect some water in your large tray – about 1 cm deep.

c Collect samples of invertebrates using the net and transfer them to the tray. Try to use the same technique each time you collect a sample – holding the net in the same way for the same length of time. Scoop up some of the material from the bottom of the stream, or stir up the bottom material and place the net downstream to catch it. 
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d Study your catch in the tray. Try to identify the animals against the indicator chart (download here).

e Identify and count the animals, then pour the water gently back into the pond or stream. If you cannot identify an animal, count how many there are and make a drawing or take a photograph to identify later.

f Collect your results in a table like this, and make a graph that helps you to decide how polluted your water sample is. 

	Sample
	Species
	Pollution level indicated
	Number in sample

	
	Stonefly nymph
	A
	

	
	Mayfly nymph
	A
	

	
	Freshwater shrimp
	B
	

	
	Caddis fly larva
	B
	

	
	Water louse
	C
	

	
	Bloodworm
	C
	

	
	Sludge worm
	D
	

	
	Rat-tailed maggot
	D
	


Questions

1 This table shows the results of invertebrates identified in two streams – A and B.

	 
	Total biomass in sample (g)

	 Species
	Stream A
	Stream B

	Mayfly nymph
	4
	0

	Caddis fly larva
	30
	0

	Freshwater shrimp
	70
	1

	Water louse
	34
	4

	Bloodworm
	10
	45

	Sludge worm
	2
	100


Which is the independent variable in this investigation? Is it a continuous or categoric variable? How would you best present this on a graph or chart? 

2 Present the data on a graph or chart and say whether you think stream A or B is more polluted.

3 In stream A, there are 70 freshwater shrimps (indicating some pollution) and 1 sludge worm (an indicator of high pollution). What do you think is the pollution level in stream A?

4 Why might bloodworms be able to live in polluted water (with not much oxygen) while mayfly nymphs cannot survive?

5 Record the results of your own investigation.

6 What have you learned about the water you have sampled?

7 Do you think your samples are reliable evidence of the pollution in the water?

8 Can you identify the sources of pollution for the water you have sampled?

Answers

1 The attached Excel sheet repeats these data and shows a bar chart of the results. The independent variable here is the species of invertebrate. It is a categoric variable, but there is an implicit ‘order’ to the variable – as some species are linked to low pollution and others to high pollution. Usually with a categoric variable, the sequence of presentation on the X-axis would not matter. Here, presenting the species in order of level of pollution indicated makes clear the general condition of the sample. 
2 The data suggest that stream B is more polluted as it contains higher populations of the bloodworms and sludge worms whereas stream A contains higher populations of caddis fly larvae and freshwater shrimps.
3 In stream A, there are 70 freshwater shrimps (indicating some pollution) and 1 sludge worm (an indicator of high pollution). You would expect to find mixed populations in most places, but the majority biomass will indicate the pollution level.
4 Bloodworms contain haemoglobin which has a high affinity for oxygen, so their bodies can absorb and store oxygen even from water with low concentrations of oxygen. Mayfly nymphs have no haemoglobin, so although they have more efficient structures for absorbing oxygen (external gills) they can only absorb enough oxygen where the concentration is high.
5 The results of the students’ own investigations will vary.
6 What students learn about the water they sample will depend on the water samples and their invertebrate populations.
7 If samples are similar across the group, they are probably reliable. Students will be inexpert at sampling and at identification and so may feel their samples are not reliable.
8 Sources of pollution could include farmland (where fertilisers are added to crops, or livestock produce
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