2.5.8 Evolution
[image: image1.png]



[image: image3.jpg]



NOTES
[image: image4.jpg]


Definition of evolution.
Broad outline of Darwin and Wallace Theory of Natural Selection.
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Darwins (1809-1882) theory is an explanation which has been confirmed to such a degree by observation and experiment that knowledge experts accept it as fact. It is the best available view of reality, at least until some severely conflicting data or some better explanation comes along. 
Many fundamentalist Christians and ultra orthodox Jews take alarm at the thought that humans descended from earlier primates contradicting a strict reading of the Book of Genesis. Also views of Islamic creationists who believe the 6 day creation story in the Koran. 
1859 The Origin of the Species explains the mechanism of evolution.

· Based on observations and conclusions during the five years on board HMS Beagle  as a naturalist.

· Ship set out from England in 1831 to map East Coast of South America and returned via N.Zeland and Capetown in 1836.

· He did not publish his theory despite having a large body of evidence.
· 16 yrs later another biologist Alfred Wallace on a scientific expedition to the Malay Archipelago came up with the same theory.
Darwins theory based on 2 main observations and 2 conclusions

Observations
1. Overbreeding

Darwin noted that organisms produce large numbers of offspring e.g. tree produces thousands of seeds, frogs produce thousands of eggs and yet
                    Population numbers remain constant

· All eggs do not form zygotes

· All zygotes do not form adults

· Not all adults reproduce.

Conclusion

Struggle for existence – survival of the fittest. If more organisms are formed than the environment can support then only those who can successful compete for scarce resources will survive.
2. Inherited variations occur in populations
The members of a population or species show genetic differences as a result of sexual reproduction, mutations, genetic engineering. Darwin particularly noted the variation in the Finches on the Galapogos Islands off the coast of S. America.
Conclusion 

Natural Selection.

· Individuals with favourable variations will have advantages over others.

· Better adapted to their environment

· More likely to survive, to reproduce and pass on these advantageous variations.

· Nature selects the fittest (best adapted) individuals .

· As a result of natural selection over long periods of time populations gradually change untl they become dissimilar from the original type and will be unable to interbreed.

· A new species has been formed.

· Small random heritable differences among individuals result in different chances of survival and reproduction – success for some, death without offspring for others.

Summary

· Excess pop growth drives the competitive struggle.

· Less successful competitors produce fewer surviving offspring

· The useless variations tend to disappear.

· Useful variations kept and passed on.
Evidence from any one source:
· Fossil studies of any one anatomical characteristic

· Comparative studies of the embryos of fish, tortoise, chick, rabbit, human.

· Any plant or animal adaptation e.g. from aquatic to terrestrial life

· Genetics
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Natural Selection in Action:
· Antibiotic resistancee.g. MRSA - superbug
· Industrial melanism e.g. peppered moth
· Darwins Finches

· Sickle Cell Trait
Darwins Finches demonstrate how species have adapted in order to ensure survival of their offspring.

· Each finch has taken advantage of feeding in different ecological niches.

· The beaks have evolved over time to best suit their function.

Examples:

 Grub eating finches: thin extended beak to poke holes in the ground.

Bud and fruit eating finches: claw like beak can grind down food.

Sickle Cell Trait

· High incidence of this recessive mutation (in Africa) where cases of malaria were high.

· Those who suffer from sickle cell have a high resistance to malaria.

· Sickle cell not advantageous on own but prove advantageous in areas where malaria proves a greater threat to preserving the genome.
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Definition of evolution.


Broad outline of Darwin and Wallace Theory of Natural Selection.


Evidence from any one of the following sources:


Fossil studies of any one anatomical characteristic


Comparative studies of the embryos of fish, tortoise, chick, rabbit, human.


Any plant or animal adaptation e.g. from aquatic to terrestrial life


Genetics
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Definition of evolution.


Theory of Natural Selection.


Evidence from any one source
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Evolution is the way in which living things change genetically to produce new forms of life over long periods of time.
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