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Investigating the response of Calliphora larvae to light

The purpose of this activity is:

· to evaluate a set-up that can be used to observe the response of invertebrates to light

· to investigate the response of Calliphora larvae to different lighting conditions

· to record the responses of the larvae

· to analyse, evaluate and present the data from the investigation.

Procedure 

SAFETY:

Handle the glass sheets with care. Avoid touching lamps that may be hot. Observe good hygiene procedures during and after handling the larvae – do not eat or drink in the lab, cover any open cuts or wounds, and wash hands with soap and water before leaving the lab.

Preparation
a Take a piece of black card, about 30 cm square, and fix it to the bench with tape, making it as flat as possible. Use two clamp stands and clamps to support a sheet of glass horizontally about 5 cm above the card. 

b Place one lamp above the edge of the card, halfway along one side. Place a second lamp on an adjacent side of the card to make a beam at 90° to the first. Ensure that the bulbs are of the same strength. Test with a light meter if necessary. Draw a faint mark on the card to indicate the positions of the beams of the lamps.

c Black out the laboratory and set up barriers to cut out the light from other sets of apparatus. 

d Ensure the experimental lamp is the only lamp that will influence the larvae in your investigation. 

e Make faint marks on the card to show the positions of the beams from each lamp.
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Investigation
f Collect ten Calliphora larvae in a Petri dish. 

g Release a single larva near the centre of the card. Follow its movements by marking the glass with a suitable felt pen or wax pencil every few seconds. 

h Repeat each investigation several times with the same individual, starting with it pointing in a different direction each time. 

i Collect the data from each investigation by tracing the maps onto paper (or photographing the glass if you can). 

j Clean the marks from the glass before repeating with other individuals. 

k Investigate the response of larvae to a single lamp on one edge of the card.
l You could also investigate the response of the larvae to the second lamp:

· when it is switched on as the larva crosses the path of its beam and the first lamp is switched off

· when it is switched on as the larva crosses the path of its beam and the first lamp stays on

· when it is of a different intensity to the first lamp and both are left on

m Return the larvae to their holding box.

n With a ruler and protractor, measure the angles of the animals’ paths in relation to the beams. 

Questions

1 Why have you been asked to use 10 larvae?
2 Do all the larvae respond the same way? How could you explain any differences?
3 How did you decide when you had collected enough data about the behaviour of any particular individual in any particular situation?
4 Describe the larvae’s response to light – with one source of light, with a changing light source and with two sources of light.
5 Is the response to light directional or random?
6 If the response is directional, is it towards the light (photopositive) or away from the light (photonegative)?
7 What other factors could be affecting the larvae’s response? How did you minimise or eliminate their effects?
8 How could these responses affect the larvae’s survival in their normal life?

Answers

1 Using 10 larvae means you can reduce the stress on each larva. It also means you can find out if some larvae respond differently from others.
2 If they do not respond in the same way, this could be because some are closer to pupation than others, or that some are unhealthy.
3 This will depend on the individual student’s decisions, but they may state how close they needed the patterns to be, or how many paths had to coincide.
4 The response of these larvae is described by the different patterns followed in different conditions. They move away from a source of light. Given two sources of light they are likely to follow a path equidistant from each source. If the sources are not of the same intensity, they will be further from the brighter source. The student may use simpler, more descriptive language and not include scientific terms at this stage.
5 The response is directional….
6 …. and photonegative.
7 The larvae could also be affected by temperature, or by draughts, or by detecting the scent of foodstuffs or other chemicals. These effects would be minimised by having each larva only influenced by the lamp nearest it, minimising draughts in the room, maintaining a steady temperature, having no volatile chemicals or foodstuffs in the room.
8 The responses mean that the larvae are likely to burrow into carcasses – their main source of food in the natural world, and the place where they pupate. 
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