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A simple model for natural selection
The purpose of this activity is:

· to find out more about the work of Charles Darwin

· to investigate the changes in a simple system over a short time

· to use the system as a model for what happens in the natural world

· to evaluate the model

Charles Darwin was a keen naturalist. During his life, he made many observations of the natural world. Four of his observations were important enough to change the way people thought about how life developed on Earth. These four observations and three deductions are set out below. These ideas led Charles Darwin to produce his Theory of evolution by natural selection.

· Observation 1: Living things have the potential to produce more offspring than are needed to replace them.

· Observation 2: The number of organisms in the wild, however, usually remains the same.

· Deduction: Darwin deduced that some organisms must die before they reproduce.

· Observation 3: Most living things show variation. No two individuals are usually alike.

· Deduction: Darwin concluded that the organisms which survived were the best adapted or ‘fittest’

· Observation 4: Some types of variation are passed on from parents to their offspring.

· Deduction: Populations will slowly change or ‘evolve’ as successful parents pass on characteristics to their offspring.

Procedure 
Your teacher will give you a container containing vermiculite (a substance a bit like gravel) and some coloured grains of rice. At certain times in the lesson, you will have a minute to pick out as many grains of rice as you can from the container. Then you will have to count them and calculate how many of each colour to place in the container before repeating the procedure. You will keep track of the number of grains of rice of each colour that you pick out, and how the proportions of the colours change. Use the table below to keep track of the numbers of grains of rice of each colour.

As you do this, think about how this is similar to the real-life situation where small organisms (for example small beetles) are picked out of their habitat by animals that eat them (for example birds).

Investigation

a Start the stopwatch/ stopclock and time one minute. During this time, use the forceps to pick out as many grains of rice as possible. Place the grains of rice in a Petri dish.

b Count how many grains of rice of each colour you have removed. If the total number of rice grains is an odd number, pick out one more grain. 

c Work out how many grains of each colour are still in the container.

d Add more rice grains to the container to make it up to 100 again, by adding equal numbers of each colour. Make a note of how many grains there are of each colour now. The proportion of the two colours will now be different.

e Shake the container to mix the rice with the vermiculite.

f Time another minute and pick out as many grains of rice as possible.

g Repeat steps b to d again and note how many grains there are of each colour now.

h Repeat as often as your teacher asks you to, and record all your results in the table.

Colour 1 =                            Colour 2 =                          The vermiculite is ……………..

	
	Number of grains removed
	Number of grains replaced
	Percentage of grains in each colour

	
	Colour 1
	Colour 2
	Colour 1
	Colour 2
	Colour 1
	Colour 2

	Starting
	………….
	……………
	……………
	……………
	
	

	After 1 pick
	
	
	
	
	
	

	After 2 picks
	
	
	
	
	
	

	After 3 picks
	
	
	
	
	
	

	
	
	
	
	
	
	


Questions
1 In your procedure, what are the models for each of these things?

· a population of small organisms

· a predator

· predation

· reproduction
2 Link your investigation to Darwin’s ideas. For each of Darwin’s ideas, say how it is modelled in what you have done with the rice.

	Darwin’s idea
	How it connects to our model

	Observation 2: The number of organisms in the wild, however, usually remains the same.
	We topped up the grains of rice to 100 each time before picking more.

	Deduction: Darwin deduced that some organisms must die before they reproduce.
	

	Observation 3: Most living things show variation. No two individuals are usually alike.
	

	Deduction: Darwin concluded that the organisms which survived were the best adapted or ‘fittest’
	

	Observation 4: Some types of variation are passed on from parents to their offspring.
	

	Deduction: Populations will slowly change or ‘evolve’ as successful parents pass on characteristics to their offspring.
	


3 How has your population of rice grains changed over a number of generations?
4 What does this suggest to you about how a population of small organisms could change over several generations?

©  Nuffield Foundation / Biosciences Federation 2010    •   Downloaded from   Practicalbiology.org  •  PAGE 1

[image: image1.jpg]