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A species of mouse Peromyscus polionotus found in Florida, USA, has a number of different coat colours. 

Coat colour in mice is controlled by several genes. Dark fur is produced when the hair producing cells 

secrete a pigment called eumelanin. A high level of eumelanin is produced when a transmembrane protein 

called MC1R is stimulated by a hormone.

(a) The diagram below shows part of the amino acid sequence of MC1R, part of the sequence of 

nucleotides in the gene for MC1R and how it might change to produce light fur:

3.
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(i) Describe the change in the gene and the subsequent change in the MC1R molecule.

[2]

(ii) Using the information provided, explain how this change results in mice with light fur.

[2]

(b) This change in the MC1R gene means that there are two alleles, R and C. The map below shows the

distribution of the different coloured mice and the relative frequencies of the alleles R and C in each

population.
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(i) Use the diagram to suggest how fur colour is related to environmental conditions.

[2]

(ii) Under what circumstance could the difference between the allele frequencies in populations 2 and 3 be

explained by genetic drift, despite both living on beaches?

[1]
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(iii) Explain how Natural Selection could have caused the relative allele frequency shown in population 3.

[4]

(iv) Under what circumstances would the mouse population become a separate species?

[1]

The Grand Banks is an area of sea off the coast of Newfoundland in Canada. It was once one of the most

productive fishing grounds in the world for Atlantic cod.

The cod was fished heavily for about 50 years.

About 60% of the total cod population of reproductive age was harvested annually.

Cod fishing in the Grand Banks was closed in 1992 but by then the population was less than 1% of what

it had been.

Cod grow evenly throughout their life.

The cod that remained when fishing was finally closed were much smaller and grew more slowly than the

cod that lived in the Grand Banks several decades previously.

4.
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(a) (i) Use the information provided opposite and your own knowledge of natural selection to describe and

explain how the phenotype of the cod has changed since 1960.

[5]
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(ii) The cod fisheries have been closed for nearly 20 years but there has been little change in the

phenotype and no population recovery. Suggest why there has been little change in the phenotype and no

population recovery.

[3]

(b) Other than restricting the mesh size of nets, give two other methods which are used to prevent

overfishing.

[2]
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