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PAG11: Investigation into the measurement of plant or animal responses
11.2 Daphnia heart rate response to changes in surrounding medium



Daphnia heart rate response to changes in surrounding medium				            STUDENT

Introduction
Daphnia spp. are small ectothermic animals. If an aspect of the medium surrounding them changes it can result in a rapid physiological response. You will design an experiment to allow the temperature of the medium to be altered, and the effect on heart rate to be observed.

Aim
To investigate the effect of the temperature of the surrounding medium on heart rate in Daphnia magna.
	
Intended class time
· 1 - 2 hours

Chemicals
Not applicable to this activity.

Equipment
· Daphnia magna
· Microscope, stage micrometer and eyepiece graticule
· Cavity slide
· Plastic dropping pipettes
· Petri dish
· Crushed ice
· Beakers
· Stopwatch/ timer
· Calculator
· Scissors
· Modelling clay

Health and Safety
· Wash your hands when leaving the lab.

Procedure
Note: ethical use of animals as experimental subjects is an important consideration. Discuss with your teacher a suitable range of temperatures to use in your experiment bearing in mind the likely range of temperatures these animals would normally encounter in their natural habitat (freshwater ponds).

Note: the aperture of a plastic pipette can be widened by cutting with scissors at an angle. This will allow you to use the pipette to transfer Daphnia without harming them.

Note: The temperature of the medium surrounding the Daphnia on your slide can be altered by setting up as follows:
· Support the cavity slide in the Petri dish on small pieces of modelling clay so that there is space beneath the slide.
· A single Daphnia should be transferred into the cavity by wide pipette and the volume of water in the cavity reduced to a minimum so that the animal cannot swim out of view. 
· The Petri dish is placed on the microscope stage and the Daphnia in the cavity slide viewed with the lowest power objective. 
· Water at the desired temperature can then be pipetted into the Petri dish until it is level with the bottom of the cavity slide, resulting in cooling or warming of the small volume of water in the cavity slide.

A formula sheet is available to support this practical activity.

1. Working individually, design an experiment to investigate the hypothesis that the temperature of the surrounding medium affects heart rate in Daphnia magna. You will need to consider the range of temperatures, the number of different temperatures within that range and the number of repeats at each temperature.

2. Transfer a Daphnia to your cavity slide using the widened pipette. Remove most of the water so the animal is trapped in a small drop and cannot swim out of view.

3. View the Daphnia using the lowest power objective and check that you can identify the heart. Make a scientific drawing, including labels, annotations and a scale bar. Take measurements of your specimen using the graticule. Practice measuring the heart rate and decide on a standardised way to do this, which you will then use throughout your investigation. Amend details of your experimental design if necessary.

4. Carry out your investigation recording your data in a suitable table.

5. Process your data and evaluate your results.

Extension questions
1. What temperature range did you decide to use and why?

2. What method did you use for measuring heart rate? Were there any shortcomings with this method? Can you suggest an improved method and what additional apparatus, if any, would you need?

3. Do you think your procedure was a valid investigation into the effect of temperature on heart rate in Daphnia? What parts of your experimental design did you include to ensure validity? What would you change to improve validity if you were going to repeat the investigation?

To submit
[bookmark: _GoBack]For this piece of work to count towards Practical Activity Group 11 of the GCE Biology Practical Endorsement, you need to have a record of the experiment you designed including the data you gathered and a drawing of Daphnia with labels, annotations, measurements and a scale bar. You also need your evaluation of the data. Answering the extension questions will aid you in preparation for your written examinations.
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