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COMPARING THEORIES OF EVOLUTION

The Theories

	
	Jean Baptiste de Lamarck
	Charles Darwin

	How Evolution Occurs
	Organisms tried to make themselves better during their lifetimes and that the improvements or changes they made would be passed on to their offspring.

 
	Random genetic mutations occur within an organism's genetic code, causing random variation in the organism.   The beneficial mutations are preserved because they aid survival -- a process known as "natural selection." These beneficial mutations are passed on to the next generation. Over time, beneficial mutations accumulate and the result is an entirely different organism

	Example of How their Theory Works
	The giraffe's neck: “At some point in the past, giraffes must have found themselves in an environment where they had difficulty reaching food present on the tops of trees. In order to eat, they must have had to stretch their necks and in doing so physically elongated them some. This longer neck was passed on to the offspring in the next generation, who in turn stretched their necks even further, thus resulting in the giraffe species having very long necks." 
	Keen eyesight of the hawk: “In a population of hawks, individual variation existed in the power of their vision, just as variation exists in the color of their feathers. In their competition for food, the individuals with keener eyesight could more easily spot their prey (small voles and mice) and thus were successful in securing food to eat. The hawks with poor eyesight had difficulty spotting prey and died for lack of food. The hawks with the keen eyesight passed on this trait to their offspring. The hawks that died were not able to produce any offspring. Over a number of generations, the population of hawks all came to possess extremely powerful vision."


Introduction 
 Consider the long legs of wading birds such as herons and egrets, birds that are common around rivers and marshes. 
How could such a bird evolve such long legs? Read the two scenarios.  Once you have read both scenarios, answer the questions that follow. 
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Assume that each species had ancestors that had short legs, and could only wade into very shallow water along the shoreline, eating snails and small fish.  
Scenario A 
 A change in the environment increased competition between the birds, and resulted in a depletion of the food supply in 
the shallow waters. This created a need for the short-legged birds to wade into deeper water in order to survive, which 
forced them to stretch their legs, because they didn’t want to get knocked over by the little waves. This stretching caused their legs to get a little longer. 
When these birds produced hatchlings, the baby birds grew up with slightly longer legs inherited from their parents.  These offspring birds needed to wade out even farther, so they stretched their legs even more, and made them a little bit longer yet. In turn, their hatchlings grew up with even longer legs inherited from their parents, and so on… 
 Eventually, after many generations of this process, the legs of these birds were so much longer than the ancestral birds that the new birds could be described as a new species. 
Scenario B  
Within the species of ancestral short-legged shore birds, there is a range of leg lengths, from a bit shorter to a little bit longer than the average leg length. These leg lengths tended to run in the families (i.e., leg length was hereditary). 
A change in the environment increases competition between the birds, depleting the food supply in the shallow waters. The birds with the slightly longer legs could wade out a little farther. As a result, they obtained more food, lived a little longer, and therefore produced more hatchlings. Those with the shorter legs would tend to starve to death. Since the tendency for leg length was already inheritable, the surviving long-legged birds tended to have more long-legged hatchlings, which likewise tended to get more food and produce more hatchlings and so on… 
Eventually, after many generations of this process, the average leg length of these birds was so much longer than the ancestral birds that the new birds could be described as a new species.
Answer these questions based on the scenarios presented. 
1. Which scenario sounds like an explanation that Darwin might give? Why? 

2. Which scenario sounds like an explanation that Lamarck might give? Why? 

3. What are the specific clues that most clearly distinguish a Darwinian explanation from a Lamarkian explanation? 

4. Explain which scenario is most likely correct: Darwin’s or Lamarck’s theories?  Why do you say this?
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The Plight of the African Elephants

Normally, nearly all African elephants, male and female, have tusks.  In 1930, only 1% of the elephant population in Queen Elizabeth National Park was tuskless because of rare genetic mutation.  Food was fairly plentiful, and by 1963, there were 3,500 elephants in the park.  In the 1970s, a civil war began in Uganda.  Much of the wildlife was killed for food, and poachers killed elephants for their ivory tusks.  By 1992, the elephant population had dropped to about 200.  But by 1998, the population had increased to 1,200.  A survey in 1998 revealed that as many as 30% of the adult elephants did not have tusks.  Ugandan wildlife officials also noted a decline in poaching.

Answer these questions based on the scenario presented. 
How would Lamark explain the change in the amount of tuskless elephants in 1998?

How would Charles Darwin explain the change in the amount of tuskless elephants in 1998?

