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Theory of Evolution
Charles Darwin proposed the theory of evolution by natural
selection (as seen in Variation and Evolution KO (B14)).
Darwin published his ideas in On the Origen of Species (1859).
There was much controversy surrounding these revolutionary
ideas and the theory was gradually accepted because:
1. The theory challenged the idea that god made all the animals and plants

that live on earth,
2. There was sufficient evidence at the time the theory was published to

convince many scientists
3. The mechanism of inheritance and variation was not known until 50

years after the theory was published.
Other theories, such as Jean-Bapiste Lamarck, are based on the idea that
changes occur in organisms during its lifetime can be inherited. We now
know that in the vast majority of cases this type of inheritance cannot occur.

Speciation 

Speciation The process by which two species evolve from a single original species by
natural selection. Speciation often occurs in response to isolation or a change in
the environment of one population.

New species can also arise as a result of isolation:
 two populations of a species can become geographically 

separated because of the environment
 isolation can prevent interbreeding and the combination of 

genes within a species
 different mutations can take place in the isolated groups and 

create different phenotypes within a particular location
 over time species may evolve to be different to each other, 

and they will not be able to interbreed

 Mid-19th century - Gregor Mendel carried out 
breeding experiments on plants. One of his 
observations was the inheritance of 
characteristics is determined by ‘units’ that 
are passed on. 

 Late 19th century - the behaviour of 
chromosomes during cell division was 
observed.

 Early 20th century - it was observed that 
chromosomes and units behaved in similar 
ways. This led to the idea that ‘units’, now 
called genes, were located in chromosomes.

 Mid-20th century - the structure of DNA was 
determined and the mechanism of gene 
function was worked out.

The scientific work by many scientists led to the 
gene theory being developed.
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Key words
Extinction The permanent loss of all members of a species from an area or the

world

Classification The organisation of living organisms into groups according to their
similarities.

Species The smallest group of clearly identified organisms in Linnaeus’s
classification system, often described as a group of organisms that can
breed together and produce fertile offspring.

Domain The highest level of classification. The three domains are: archaea,
bacteria and eukaryote.

Archaea One of the three domains, containing primitive forms of bacteria that
can live in many extreme environments of the world

Evolutionary 
trees

Models used to explain evolutionary links between groups of
organisms

Evidence of evolution

The theory of evolution by natural 
selection is now widely accepted.
Evidence for the theory has been 
shown through:
 Characteristics being passed on 

to offspring through genes
 Fossil records (to see how much 

or little organisms have changed 
as life developed on earth)

 How resistance to antibiotics 
evolves in bacteria 

Fossils and extinction

Fossils are the ‘remains’ of organisms from millions of years ago, which are found 
in rocks.
Fossils may be formed:
 From parts of organisms that have not decayed because one or more of the 

conditions needed for decay are absent.
 When parts of the organism are replaced by minerals as they decay
 As preserved traces of organisms, such as footprints, burrows and rootlet 

traces
Many early forms of life were soft bodied, so no fossils where formed. What 
traces there were have been destroyed by geological activity. 
This is why scientist can not be certain about how life began on earth.

Extinction

Extinction occurs when 
there are no remaining 
individuals of a species 
still alive. Factors that 
may cause extinction 
include:
 A new disease
 Environmental changes 

over geological time

 A new predator (either 
evolved or introduced)

 A new competitor 
(either evolved or 
introduced)

 A single catastrophic 
event that destroys the 
habitat (e.g. volcanic 
eruption)

 Natural changes in 
species over time



Antibiotic resistant bacteria

 Bacteria can evolve rapidly because they reproduce at a fast rate,
 Mutations in bacterial pathogens produce new strains.
 Some strains might be resistant to antibiotics (so are not killed)
 They survive and reproduce, so the population of resistant strain 

increases.
 The resistant strain will spread, because people are not immune to 

it and there is no effective treatment.

MRSA

 MRSA is resistant to antibiotics
 To reduce the development of antibiotic resistant strains:

 Doctors should not prescribe antibiotics inappropriately (e.g. for 
treating viral infections)

 Patients should complete the full course of antibiotics, so all the 
bacteria is killed

 The agricultural use of antibiotics should be restricted
 The development of new antibiotics is slow and costly. It is unlikely 

to keep up with the emergence of new strains.

Classification of living organisms

 Traditionally living things have been classified into groups depending on their 
structure and characteristics in a system developed by Carl Linnaeus.

 Linnaeus classified living things into kingdom, phylum, class, order, family, genus 
and species. To remember, think! Keep Ponds Clean Or Frogs Get Sick!

 Organisms are named by their. Binomial system of genus and species (e.g. homo 
sapiens)

 As evidence of internal structures become more developed due to 
improvements in microscopes, and the understanding of biochemical processes 
progressed, new models of classification were proposed.

 Due to evidence (from chemical analysis) there is now a ‘three domain system’ 
developed by Carl Woese. In this system organisms are divided into:
 Archaea (primitive bacteria usually living in extreme environments)
 Bacteria (true bacteria)
 Eukaryota (which includes protists, fungi, plants and animals)

Evolutionary trees

 Evolutionary trees are a 
method used by scientists 
to show how living 
organisms are related.

 They use current
classification data for living
organisms and fossil data
from extinct organisms.
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