UNIT 13

EVOLUTION

Evolution: 
The gradual accumulation of adaptations over time in a population

I. Early Theories of Evolution

A. Lamarck

1. Theory of Acquired Characteristics- Use and disuse
2. An individual can change during its life time and pass those changes on to its offspring.

3. Ex. a world-class body builder who has a child will pass those large muscles on to his/her off spring


Ex. a giraffe’s neck 


B. Charles Darwin


1. Darwin was the naturalist on the HMS Beagle
a. On the Galapagos Islands, found of the coast of South America, Darwin found species that were similar on the mainland

b. These travels formed the basis for his theory

2. Darwin’s theory was influenced by Artificial selection: controlled breeding of organisms in order to produce offspring with desirable traits; Ex: breeding dogs or race horses
3. Darwin’s Theory of Natural Selection
a. Variation exists in all populations for most inherited traits (ex: blood type, neck length)

b. Over production: of offspring: populations always produce ore offspring than can survive

c. Competition for resources (food, mates, shelter, territory)

d. Survival of the best-adapted individuals  “fittest”

e. Reproduction of those best-adapted individuals allows those best-adapted traits to be passed on to the next generation

f. Over time, the adaptation is seen in a greater number of individuals in the population because NATURE has SELECTED that trait to help that organism survive

II. Modern Evolutionary Theory (Darwin and Genetics)


A. Population Genetics



1. Study of the behavior of genes in a population



2. Look at frequency (number of times) of a trait in a population



3. Populations EVOLVE, individuals DO NOT
B. Variation must occur at the genetic level (mutation change in frequency) for evolution to occur

C. Natural Selection acts on range of phenotypes in a population; when the gene frequency changes over time, this is evolution


D. Terminology:



1. Gene pool: All the genes for a given population


2. Allelic Frequency: percentage of any specific allele in a given population

3. Genetic equilibrium: frequency of all alleles remain the same over time; EVOLUTION IS NOT OCCURING
IV. Mechanism of Evolution


A. Hardy-Weinberg (genetic equilibrium)



1. How scientist can measure the rate of evolution in a population


2. Mathematical equation that measures the frequency of 

dominant and recessive alleles in a population (stability)

3. For equilibrium (stability) to be reached, these conditions must be met:


a. Large population

b. Random mating

c. No mutations

d. No natural selection

e. No new individuals enter or leave
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