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 5 Evolution and biodiversity

Chapter summary – a reminder of the issues to be revised

Notes

1 Evolution is the progressive change in living things in 
geological time, so that living organisms become better able 
to survive in their environment. Evolution occurs by natural 
selection of chance variations. Variations arise by mutations 
of genes, and by the reshuffling of genes that occurs in meiosis 
as a result of independent assortment, crossing over and the 
random nature of fertilization.

2 Evidence that the heritable characteristics of a species can 
change comes from paleontology (the study of fossils), from 
selective breeding of domesticated animals (the production of 
new varieties by artificial selection) and from the presence of 
homologous structures formed by adaptive radiation. Studies 
have shown that populations of species have gradually diverged 
into separate species.

3 Natural selection can occur if the individuals in a species 
show variation in their characteristics. Organisms produce 
many more progeny than survive – numbers in local 
populations remain more or less constant. Some variations 
among progeny are especially advantageous, making these 
individuals better able to survive. So, the parents of the next 
generation are better adapted to conditions. Repetition of 
this sequence of selection and breeding means subsequent 
generations maintain and improve adaptations, leading to 
gradual change within the species.

4 The process of classification involves naming organisms by 
the binomial system, so that each organism has a generic 
and a specific name. A species is a group of individuals of 
common ancestry that closely resemble each other and which 
are normally capable of interbreeding to form fertile offspring. 
Genera are arranged in a hierarchical classification of families, 
orders, classes, phyla and kingdoms. Kingdoms are now 
classified into one of three domains – the Archaea (‘ancient’ 
bacteria), the eubacteria (true bacteria) and the eukaryotes. 
The Archaea and eubacteria are prokaryotic.

5 ‘Biodiversity’ refers to the vast numbers of living things 
that exist. About 1.8 million different species are known, 
but a much larger number of organisms may exist, as yet 
undiscovered. The need to maintain diversity is based on 
ecological arguments, but also on ethical and aesthetic 
grounds, and for economic reasons.

6 Cladistics is the deduction of the ancestries of groups of 
species by comparing their nucleic acid base or amino acid 
sequences. The cladograms (tree diagrams) produced show the 
probable sequence of divergences as species evolved. Analysis 
of cladograms exposes evolutionary relationships – it provides 
modern evidence of both pathways and timings of evolutionary 
changes.
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Data handling questions
■■ Selective predation

Selective predation of members of a population, based on a characteristic that is genetically 
controlled, leads to a change in the frequency of the allele concerned. An example of this is seen 
in a common European snail Capaea nemoralis. This mollusc is selectively predated by the song 
thrush – ‘selectively’ in the sense that the bird attacks and consumes those snails that are easily 
found. Those that are not highly visible are likely to be spared. The banding and colouration of 
some shells may make them visible in woodland habitats, but camouflaged in grasslands – and 
vice versa.

In an investigation, two areas of comparably sized habitat were cleared of all snails, one in 
woodland and one in grassland. Then, equal numbers of strongly banded snails and lightly 
banded snails were introduced around an appropriate ‘anvil’ stone in each case. Over a 10-day 
period the snail shells found around the anvil stone (from predated snails) was recorded. 

The results are shown in the table.

Number of lightly banded  
snails predated

Number of darkly banded  
snails predated

around woodland ‘anvil’ 73 4

around grassland ‘anvil’ 9 78

1 Display this data in a bar chart.

2 Describe and explain the effect of predation by thrushes on the snails in these habitats.

3 If an independent census of the Capaea nemoralis populations were made in the woodland 
and grassland concerned in this experiment, what results would you anticipate? Explain 
your answer.

The answers for 
factual recall 
questions are 
available online. 
Other questions 
are designed to be 
tackled alone or 
in groups, where 
the outcomes can 
be discussed with 
peers or tutors, for 
example, or done as a 
homework activity.
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‘Do and understand’ activities
■■ Complete the text

Review the following passage then make a list of the missing words.

Charles Darwin, together with virtually everyone else working in science at that time, 
knew nothing of Mendel’s discovery of the principles of modern genetics. Chromosomes 
had not been reported and the existence of , alleles and 
DNA were unknown. Instead, biologists believed in ‘blending inheritance’ to account 
for the similarities and differences between parents and offspring. Today, modern 
genetics has shown us that blending generally does not occur, and that there are several 
ways in which genetic variations arise in  formation and 

. ‘Neo-Darwinism’ is a restatement of the ideas of evolution by 
 in terms of modern genetics. For example, genetic 

 arise via:

■ mutations, including  mutations and gene mutations

■  assortment of paternal and maternal chromosomes in 
; this occurs in the process of gamete formation

■ recombination of segments of maternal and paternal  
chromosomes during  over that occurs in meiosis in gamete 
formation

■ the  fusion of male and female gametes in sexual reproduction 
(this was understood in Darwin’s time).

Then, when genetic variation has arisen in organisms:

■ it is expressed in their  

■ some phenotypes are better able to survive and  in a particular 
environment

■ natural selection operates, determining the survivors and the   
that are perpetuated.

In time, this process may lead to new varieties and new .

■■ Practical taxonomy
Biological classification schemes are the invention of biologists, based on the best evidence 
available. The process of classification of organisms involves the:

■ identification of each organism, normally by means of a name

■ arrangement of the organisms into groupings of apparently related organisms (as far as 
these relationships are understood).

A successful classification system must be flexible enough to allow new organisms to be 
classified as they are discovered. In fact, biological schemes use principles that change as our 
understanding changes. So schemes are frequently changed and classification, as a process, is 
often controversial.

Dr Joseph Camin of Kansas University created a whole family of animals in order to introduce 
the principles of classification in a practical way. He called these animals ‘caminacules’. 
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■■ A selection of ‘caminacules’

1 Photocopy the caminacules figure. Using scissors, cut up this sheet so that each organism 
(with its number) is freed from the others.

2 Organize the caminacules into groups of similar (related?) organisms. Note down the type 
of criteria you use to group them.

3 Now look for relationships between the groups. Perhaps you will sort those with fins 
separately from those with hands and feet? One group may have bodies divided into thorax 
and abdomen, while another may have undivided bodies.

4 Can you construct a family tree that shows how closely your groups of animals are related? 
Even if your ‘tree’ does not look like your neighbour’s tree, stick to your own ideas. While 
there is no one right answer, some plans make more sense than others.
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Further study
■■ Web resource

A simulation study of natural selection of the peppered moth (and a worksheet): 
www.biologycorner.com/worksheets/pepperedmoth.html

■■ Further reading
Articles in recent editions of ‘Biological Sciences Review’:

▶ ‘Evolution in New Zealand’, 21.3, pp.33–37 (Feb 2009)
▶ ‘The evolution garden’, 22.2, pp.12–15 (Nov 2009)
▶ ‘Evolution: making sense of biology’, 25.2, pp.38–41 (Nov 2012)


