Variation & Evolution
Without variation, evolution could not occur. 
Variation 
Variation – differences between members of the same species 
The two causes of Variation are Sexual Reproduction and Mutations 
1. Sexual Reproduction – during meiosis to form gametes, independent assortment among the chromosome pairs occurs. Also, random fertilisation between the many varied gametes of two individuals lead to genetic variation. 

2. Mutation – a change in the amount or structure of DNA 

Mutations can be caused spontaneously or it can be caused by mutagens 

Mutations occur at random loci on the chromosome 

If the structure of DNA changes, that means that a protein cannot be made 

However, calls can repair mutations to DNA, so the number of mutations that survive is low. 

Mutations in somatic cells may cause uncontrolled mitosis which can lead to cancer 

Mutations in gametes are often serious as they can be pass on genetic defects to all cells in the future offspring 
Mutations 
Mutagens are agents that cause mutations 
Examples of mutagens are cigarette smoke, caffeine and UV radiation 
There are two types of mutations; Gene mutations & Chromosome Mutations 
1. Gene Mutation (Point Mutation) – occurs when there is a change in a single gene e.g. sickle cell anaemia 
2. Chromosome Mutations – occurs when there is a change in the structure or number of one or more chromosomes e.g. Down’s Syndrome 
Evolution 
Evolution – the gradual genetic change, over a long period of time, in the characteristics of organisms so that results in the formation of new species 
The Theory of Natural Selection by Charles Darwin is the most commonly accepted theory of evolution. Darwin’s work was stimulated by the work of Alfred Russell Wallace. 
The Theory of Natural Selection can be summed up by 3 observations and 2 deductions 
Observation 1: Organisms produce large numbers of offspring 
Observation 2: the environment can only support a limited number of organisms 
Deduction 1: there is a struggle for existence. 

Observation 3: There are genetic variations amongst the members of a population 
Deduction 2: animals that are best suited to their environment survive, reproduce and pass on their genes to their offspring. Those not well adapted will die out. This process is called natural selection or survival of the fittest. 

Evidence for Evolution 
Fossil evidence – fossils are the remains of an ancient organism 
Fossils support the theory of natural selection in the following ways; 
1. They can be aged, which allows them to be related ot time 
2. Some species found as fossils are no longer alive 
3. Some modern species have no fossil remains 
4. Modern organisms are more complex than their fossil predecessors 
5. Changes in fossil record may be related to environmental changes 
