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Selection in action – peppered moths
The purpose of this activity is:

· to review information about the peppered moth (Biston betularia), its two main colour forms (or “morphs”) and the places in which they are found

· to evaluate that information as evidence for natural selection changing the population dynamics in this species in different ways in different environments

Background information

There are pictures of Biston betularia (the peppered moth) in many biology text books and websites. For many of these photographs the moths have been positioned on the trees in order to demonstrate how they appear on different types of tree trunk: those with bark that is darkened by sooty pollution and those whose bark has a covering of lichen in an unpolluted environment. The moths spend some of their time resting on open trunks like this and some of their time on the underside of branches in the canopy. In the canopy, the camouflaging effect of pale moths against lichen and dark moths against sooty bark with no lichen may be less extreme than on the open tree trunks.

Observers of the peppered moths have seen that the moths are often taken as food by birds who locate the moths by sight.

In museum archive collections of the moths dating before the industrial revolution in the UK, you can see occasional examples of melanic (dark-coloured) peppered moths. Collections of moths from industrial areas between 1850 and 1968 include a much larger percentage of melanic moths, but still a few pale-coloured (typical) moths. After 1970, the proportion of melanic moths in all areas is reduced and the majority in each population in Britain is now the pale-coloured, typical form. 

The Clean Air Act of 1956 relocated coal-fired power stations to rural areas and set out industrial and residential zones where only smokeless fuel could be used. The Clean Air Act of 1968 introduced taller chimneys to disperse smoke and other pollutants from many industries. 

The biologists H B D Kettlewell (1907-1979) and E A Cockayne (1880-1956) studied peppered moths in detail and collected a great deal of information about their populations in different parts of the UK. More recently M E N Majerus (1954-2009) carried out further studies on peppered moths and other melanic moths and butterflies. 

Procedure 

a Carry out a web search (or book search) for photographs showing peppered moths of both types on different tree barks.

b Study maps showing prevalence of each form in different parts of Britain.
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c Study data about the percentage of typical and melanic forms in undisturbed natural populations from polluted and unpolluted environments.

d Study data about the percentages of typical and melanic forms recaptured after the release of a 50:50 mixture of moths in two populations.

	
	Birmingham 

(industrially polluted)
	Dean End Wood

(unpolluted)

	
	Percentage of melanic moths
	Percentage of typical moths
	Percentage of melanic moths
	Percentage of typical moths

	natural population
	85
	15
	5
	95

	proportions of the two types of moths recaptured after releasing 50:50 mixture of melanic:typical into the population
	28
	12
	8
	15


From Kettlewell, H B D (1959) Darwin’s missing evidence, Scientific American offprint No.842 © 1959 Scientific American, Inc.

QUESTIONS

1 Describe the effectiveness of each colour morph (melanic and typical) as cryptic colouration on bark in polluted and unpolluted areas.
2 Describe the distribution of typical and melanic forms before the Industrial Revolution, during the height of industrial activity and after the introduction of the Clean Air Act.
3 Analyse the data in the table using a suitable statistical test. What does it tell you about the significance of the difference in the populations.
4 Describe the process of natural selection on this polymorphic moth in your own words.
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