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PROCESS OF EVOLUTION

Natural Selection…How it Works…What we Need
1. Overproduction of offspring – more are born than will survive
2. Variation among individuals – not all individuals are the same

3. Competition for resources –limited resources exist
4. Successful competitors survive and REPRODUCE (and pass on their traits)

5. REPEAT for millions of years…

And life will adapt to its environment!

So we can say NATURAL SELECTION ACTS UPON INDIVIDUALS, 
BUT CHANGES POPULATIONS

And if they don’t adapt… EXTINCTION!

Microevolution- evolution that happens within a population
Population –all the members of a single species occupying a certain area at the same time.
Population genetics - studies the variation in alleles in a gene pool.
The gene pool - total of all the alleles in a population - described in terms of gene frequencies. 
 otal of all the alleles in a population; it is described in terms of gene frequencies. 
*microevolution studies small changes in alleles that occur within a population. Over time, these small changes can accumulate, resulting in major differences within the population. Dogs have been artificially selected for certain traits, resulting in a wide range of breeds with very different characteristics*
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Industrial Melanism (example)
- The case of the peppered moths shows a shift in phenotype frequencies under selection.

- With birds acting as a selective agent, the light colored moths were reduced while dark-colored moths were better adapted to survive on the darkened trees
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Causes of Microevolution
(think of the 5 fingers!)
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1. ______________________________

Natural selection requires:

1. variation (i.e., the members of a population differ from one another),
2. inheritance (i.e., many of the differences between individuals in a population are 
                     heritable genetic differences),
3. differential adaptedness (some differences affect how well an organism is     
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                                             adapted to its environment)
4. differential reproduction  (better adapted individuals are more likely to  

                                           reproduce).  

*Fitness is the extent to which an individual contributes fertile offspring to the next generation.Relative fitness compares the fitness of one phenotype to another. *Relative Fitness- harmful genes may incur an advantage if the environment changes
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2. __________________ – changes in allele frequencies due to ____________ 
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.
1) The bottleneck effect -  is caused by a severe reduction in population size due to a natural disaster, predation, or habitat reductionoriginal gene pool.
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2) The founder effect - an example of genetic drift where rare alleles or combinations occur in higher
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example: dwarfism is much higher in a Pennsylvania Amish community due to a few German founders. 
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3. ____________________________ = 
· Inbreeding decreases heterozygotes and increases the frequency of recessive abnormalities.

· Assortative mating = when individuals mate with those that have the same phenotype
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Including SEXUAL SELECTION: migration) is the movement 
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4. ____________________________
- Mutations can be beneficial, neutral, or harmful
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5. ____________________________ = 

(increases                           in a population by introducing new alleles 

(decreases                             between populations, (gene pools become more similar).

(can prevent                                    from occurring 

*As long as there is gene flow between the populations, they will remain the same species, just varied

e. Example of flow: Rat Snakes found in the United States have 6 distinct subspecies, located in different regions  
Types of Selection.
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1.  Directional - occurs when an extreme 
Example: change in diet of the finches due to wet and dry years (and the presence of large or small seeds) affected the depth of the birds’ beaks in the future generations. 


2. Stabilizing - occurs when extreme phenotypes are eliminated


· the                                   phenotype is favored.
· genetic diversity is                               .
· opposite of disruptive selection 
Example: Babies of low weight lose heat more quickly and get ill from infectious diseases more easily, whereas babies of large body weight are more difficult to deliver through the pelvis. Infants of a more medium weight survive much more often, and thus the intermediate phenotype is favored
3. Disruptive selection - occurs when extreme phenotypes are favored and can lead to more 
diselection

· also called                          selection
· variance of the trait increases and the population is divided into two distinct groups
Example: If the color of the rabbits in a population is governed by two incompletely dominant traits: black fur, represented by “B”, and white fur, represented by “b”. BB=black, Bb=gray, bb=white.  If this population of rabbits occurred in an environment that had areas of black rocks as well as areas of white rocks, the rabbits with black fur would be able to hide from predators amongst the black rocks, and the rabbits with white fur likewise amongst the white rocks. The rabbits with grey fur, however, would stand out in all areas of the habitat, and would thereby suffer greater predation.
As a consequence of this type of selective pressure, our hypothetical rabbit population would be disruptively selected for extreme values of the fur color trait: white or black, but not grey. 
 A comparison of the three main types of selection:


Maintenance of Variations 

 - Populations that lack variation may not be able to adapt to new conditions.
 - Variation is promoted by mutations, gene flow, natural selection

 - In the case of Sickle-Cell Disease, heterozygotes may have an advantage in tropical areas, a resistance to malaria

