STANDARD #9:  How do Populations Evolve?
	Word
	Before Reading
	After Reading
	Ideas from Partner

	Evolution


	
	
	

	Natural Selection
	
	
	

	Genetic Drift
	
	
	

	Bottleneck effect
	
	
	

	Founder effect
	
	
	


So far, we have learned that phenotype is important in the survival of an organism. For example, if a bear is born with a mutation that gives it an extra thick coat in an arctic (cold) environment, that bear will be able to use more of its food energy for reproduction and growth than for keeping warm. This bear will then survive and reproduce more offspring with thick fur like itself. Over time, the population will become more and more like that original bear with the thick fur. In this example, the bear’s phenotype helped it to survive better than bears with a thin-coat phenotype. This is an example of evolution by natural selection.

Evolution can occur in another way too. Genetic Drift is the decrease in diversity and size of a population due to random or chance events and not based upon phenotype. Genetic drift can be seen in many species that were hunted to near extinction, for example cheetahs. Random/chance events, such as getting shot by a hunter, resulted in a reduction of diversity in the population, and a reduction in the size of the populations. Genetic drift is more dramatic in smaller populations.  Now, all cheetahs are nearly identical because all living cheetahs are ancestors of that original population. Northern elephant seals have reduced genetic variation probably because of a population bottleneck humans inflicted on them in the 1890s. Hunting reduced their population size to as few as 20 individuals at the end of the 19th century. Their population has since rebounded to over 30,000—but their genes still carry the marks of this bottleneck: they have much less genetic variation than a population of southern elephant seals that was not so intensely hunted.  When random events cause a population to decrease dramatically in size and diversity, the genetic drift is referred to as the “bottleneck effect.”
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Another example of genetic drift is called the “founder effect.” The founder effect results when a few “castaways” find their way to a new home and begin evolving in the newly found environment. Just like the bottleneck effect, the new population is smaller and less diverse than the original population. Hurricanes have been known to blow birds far off course and land them on new islands far from their original habitat. The birds are now known as a “founder” population that is smaller and less diverse than the original population.

In summary, genetic drift results from random, chance events that reduce a population’s size and diversity. Unlike evolution by natural selection, in which nature selects the most fit organisms to survive and reproduce, evolution by genetic drift is simply a roll of the dice in which an organism’s ability to survive and reproduce is determined by a random, chance event. 



CHECKLIST ITEMS: 

Understand these before you get verbally tested:

1. Complete this handout with a partner (fill-in table above) and highlight :
2. What is genetic drift in your own words? 

3. Why do you think smaller populations would be more affected than larger populations? 
4. In natural selection, the more fit or favorable phenotypes survive and reproduce more.  How is genetic drift different?

5. What is the difference between the bottleneck effect and the founder effect?
6. How did genetic drift lead to a decrease in variation among cheetahs and elephant seals?  
Founders





� INCLUDEPICTURE "http://evolution.berkeley.edu/evosite/evo101/images/beetles_mech3.gif" \* MERGEFORMATINET ���





Genetic drift—along with natural selection, mutation, and migration—is one of the basic mechanisms of evolution.


In each generation, some individuals may, just by chance, leave behind a few more descendents (and � HYPERLINK "javascript:Glossary('Gene',1)" �genes�, of course!) than other individuals. The genes of the next generation will be the genes of the “lucky” individuals, not necessarily the healthier or “better” individuals. 
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