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      Learning Outcomes
Mutations
· A mutation is a random change to the genetic material/DNA of an organism
· Mutations are rare, random and spontaneous
· Mutations are the only source of new variation within a species
· There are certain environmental factors that can increase the rate at which mutations occur, these are called mutagenic agents
· Examples of mutagenic agents include: Chemicals- mustard gas, colchicine, caffeine, formaldehyde Radiation- X-rays, UV Light, Gamma Rays
· Neutral mutations cause no advantage/disadvantage to the organism
· Disadvantageous mutations cause harm to the organism e.g. cystic fibrosis/sickle cell anaemia
· Advantageous mutations are the source of new variation
· Variation is simply the differences between members of the same species
Adaptations
· All members of a population show variation
· Variations allow organisms to evolve over time in response to changing environmental conditions
· Variations that increase the organisms chance of survival are called adaptations
· Adaptations are needed for survival in extreme habitats such as deserts
· Adaptations can be: Behavioural, Physiological or Structural
· Behavioural example: The desert rat lives in an underground burrow during the day
· Physiological example: Desert rats do not sweat ( to conserve water)
· Structural example: Camels have large feet to spread their weight over the sand (to prevent sinking)
Natural Selection
· All organisms produce offspring to carry on their species
· Variations exists within the offspring produced

· Survival of the fittest is based on the idea of a ‘weeding-out’ process

· Only the best-adapted individuals survive, they have a selective advantage
· That selective advantage is then passed on to their offspring….and so on

· Natural selection requires a long time to adapt populations to their habitats

· An example of natural selection was seen in peppered moths

· The dark moth population increased due to a mutation

· These moths had a selective advantage in industrial areas and avoided predation

· The proportion of dark moths gradually increased as they were able to pass on the selective advantage to their offspring
Speciation
· A species is a group of organisms that can interbreed to produce fertile offspring

· Population is the number of organisms in the same species

· Gene pool is the different gene within an interbreeding population

· Speciation is the name given to the process where two new species are formed from one original species

· Speciation requires isolation, mutation, natural selection and time to occur

· Isolation barriers can be geographical, ecological or reproductive

· Isolation barriers separate an original population into sub-populations that can no longer interbreed

· A geographical isolation could be: seas, rivers, mountains or deserts

· An ecological isolation could be: variations in temperature, water availability and variations in pH

· A reproductive barrier could be: sex cells being unable to fuse, mating displays that don’t attract mates or flowering at different times of the year

· Mutations will occur in each new sub-population, the mutations will be different in each sub-group

· This leads to variation between the different sub-groups

· New variation will give some members of each sub-group a selective advantage, the members with the selective advantage will survive to pass on the beneficial genes to their offspring

· After many generations, mutations and natural selection changing the gene pool of each population, even if the isolation barrier is removed, these sub-groups will no longer be able to interbreed to produce fertile offspring

· They have become 2 different species
