Experimental equipment and methods for lesson 5

Introduction

General – the animals

· remember that the welfare of the invertebrates is important!

· never use the same individual animals for more than one experiment

· always put ‘used’ animals intoa bucket with some suitable ‘habitat’ material and an aerator

· release all animals as soon as possible after experiments have ended

The experiments – good science

· don’t forget that pupils need to make predictions

· methods should allow them to test those predictions

· observations should also allow them to test the predictions

· pupils need to design suitable recording sheets

· they need to record at the correct times

· they need to interpret their results, test their predictions and draw conclusions

· the experiments should be evaluated

Experiments

1. Response of water fleas to light

Equipment needed:

· bench lamp

· plastic sorting tray

· rainwater (not tap water)

· stop watch

· 2 clipboards

· Recording sheet

· pencils

Method

20 water fleas are placed randomly in a dish. This is then half covered by a clipboard and the uncovered half lit by a bench lamp (not too close).

The number of fleas in the light half is counted every 2 minutes for 20 minutes.

Results can be graphed as line graphs.

Does the proportion change over time?

2. response of freshwater shrimps, mayfly nymphs or pond snails to different dissolved oxygen concentrations

Equipment needed

· rainwater (not tap water) – 10 litres minimum

· 10 small clear plastic screw top bottles (30ml – 100ml but all the same size)

· stop watch

· clipboard

· Recording sheet

· pencils
Method

teacher preparation – don’t let pupils do this!

Half the water is boiled for 10 minutes to drive off all the dissolved oxygen. The boiled water is carefully poured into strong airtight containers and allowed to cool – ideally to 8 – 10 ˚C. This cold water now has little or no oxygen dissolved in it.

Pupils can be involved from now on

The other half of the water is placed in a large open container and vigorously stirred just before the experiment starts. It should be at the same temperature as the deoxygenated water (why?)

5 of the bottles are carefully two-thirds filled with the deoxygenated water – avoid any splashing or bubbling.

In each bottle put 5 of the invertebrate being studied, i.e. 

· freshwater shrimps

· mayfly nymphs 

· pond snails

Observe carefully for 20 minutes and note down what is happening every 2 minutes.

Hints:

· freshwater shrimps swim around in oxygenated water but tend to keep still in deoxygenated water. However they move their ‘ventilating legs’ in deoxygenated water in order to pass more water over the gills 

· mayfly nymphs have plate-like or feathery gills down the sides of their abdomen and these are moved faster in deoxygenated conditions. Like shrimps they move around more in oxygenated water.
· although pond snails have a lung they can also absorb oxygen through the body surface especially in cool oxygenated water. In deoxygenated water they may come to the surface more often to breathe atmospheric air.
3. Response of freshwater shrimps, mayfly nymphs, pond snails to different water temperatures (5-15˚C – no higher!)

Equipment needed

· rainwater (not tap water) – 10 litres minimum

· 5  x 500ml beakers

· stop watch

· clipboard

· Recording sheet

· pencils
Method

The experiment is repeated 3 times with water at different temperatures – for example 5˚C, 10˚C, 15˚C – no higher than 15˚C.
In each case 

· the water is thoroughly stirred and frothed in a half-full bucket to ensure thorough oxygenation (why?).
· 5 beakers are filled to the same level (about half-full) with water and 5 animals put into each. Observations are made every minute for 5 minutes.

· At the end of 5 minutes the invertebrates and water are put in a bucket with an aerator and the experiment is repeated with fresh animals in water of a different temperature.

4. habitat choice of freshwater shrimps and mayfly nymphs 

Equipment needed
· rainwater (not tap water) – 10 litres minimum

· 5 shallow freezer containers

· sand, gravel and dead leaves (beech or oak are ideal) all thoroughly washed with rainwater

· stop watch

· clipboard

· Recording sheet
· pencils
Method

Place sand, gravel and dead leaves in equal bands in each tray and very slowly fill with thoroughly oxygenated cold rainwater (best to pour the water into the gravel area as this causes least disturbance).

When the water has more or less cleared introduce 3 of the chosen animal into each of the ‘habitats’. Record where the animals are every 2 minutes for 20 minutes.

