The Eastern and Western Spotted Skunks look very similar.  In fact, if they were next to each other, you may not be able to tell the difference between the types of skunks.  The Eastern Spotted Skunk mates during later winter, while the Western Spotted Skunk mates during the summer.
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1. What type of isolation is occurring between these types of skunks?
2. Given only the information above, can you assume that the Eastern and Western Spotted Skunks are different species?  Why or why not?
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If the population of the Eastern Spotted Skunk suddenly declined, could a remaining Eastern Spotted Skunk mate with a Western Spotted Skunk in order to keep the population alive?  Why or why not?  Do we have enough information to answer this question?
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The Apricot Impression Tulip and Burning Heart Tulip are both signs of spring.  The Apricot Impression Tulip blooms in mid-March, while the Burning Heart Tulip blooms in late April.  

1. What type of isolation is occurring between these two types of tulips?
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Can these two types of tulips be considered different species?  Why or why not?  If not, what would need to happen in order for them to be considered different species?
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What adaptations must the Apricot Impression Tulip have in order to survive in mid-March if living in Minnesota?  Does the Burning Heart Tulip have the same adaptations?  Why or why not?
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Two different species of Water Frogs, the Rana ridibunda and R. bedriagae, are found in the same pond in France.  Each species of Water Frog has it’s own distinct sound in which its mate listens for.  
1. What type(s) of isolation has occurred between these two species of Water Frogs?
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Why can we consider these two types of Water Frogs separate species?
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A new type of Water Frog came into the population and was able to mimic the mating calls of the R. ridibunda.  How would this affect the fitness of the R. ridibunda? 
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Would this mimicry be an adaptation for this new type of Water Frog?  Why or why not?
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Blue-footed Boobies live on the Galapagos Islands.  This species has a specific mating dance in which both the male and female approach one another and lifts up their blue feet to show the other that they are, in fact, a Blue-footed Booby (and not a Red-footed Booby, which also live on the islands).  Other displays follow.
1. What type of isolation mechanism is occurring?

2. What type of fitness would a Blue-footed Booby have if a mutation occurred that caused its feet to be black in color, not blue?

3. Why would an animal invest energy into performing an elaborate mating dance?  Think in terms of Survival of the Fittest and Struggle for Existence?
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The last glacial period separated a species of meadowlarks, separating the gene pools of the populations long enough for two varieties to form: the Eastern Meadowlark and the Western Meadowlark.  These two varieties have evolved different songs in which they use to attract mates.  The song of the Eastern Meadowlark is a simple melody, while the Western Meadowlark is more complex and is often described as gurgling or bubbling.  Their ranges have since overlapped since the last glacial period, but the varieties remain separate due to their specific songs.
1. What type(s) of isolation is occurring here?
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What would have to happen in order for these two varieties to breed?

3. Hypothesize as to why these birds have remained physically identical over many generations, despite their gene pools being completely separate.



There are more than 40 species of Birds of Paradise on the island of New Guinea and surrounding islands.  Over many generations, each species has evolved its own mating rituals in which the male dances extravagantly to impress a female.  The females of each species will only mate with a male that impresses her.  Thus, she is looking for a specific mating dance – and it must be good!
1. What type of isolation is occurring here? 

2. What is preventing mating from taking place between the species?  Hypothesize how a new species of Bird of Paradise could evolve.

3. How is it beneficial to the species that the female only mates with males that are good at the species-specific mating dance?  

4. Each of the 40 species of Birds of Paradise cannot mate with one another and produce viable offspring (thus the term species).  Explain the isolation processes that had to have taken place in order for this to occur.  Start from the original ancestor getting to a new island or habitat.
As the glaciers melted at the end of the last ice age, thousands of new streams and lakes were created along the coasts of North America, Europe, and Asia.  Three-spine Sticklebacks colonized many of these bodies of water.  In each body of water, new food and predators pressured the population to change and adapt to the new environment.  More than 40 new varieties of fish have been identified today.  Each variety has created its own specific mating ritual.  However, in a lab, two different varieties of sticklebacks can be mated and a viable offspring can result.

1. What type(s) of isolation are occurring in the stickleback population? 
2. Can you consider the 40 identified varieties different species?  Why or why not?

3. Describe the process that has been taking place within the sticklebacks for generations and generations.  Why have 40 new varieties formed?  Use Darwin’s idea of Descent with Modification in your description.

Generations ago, a finch from the mainland of South American got lost over the Pacific Ocean and ended up on one of the Galapagos Islands.  Over time, this population of finches spread to other islands in the island chain.  The beaks of each population were modified based on the food that was available on each island.  Today, finches on the islands choose their mates based on their beak size – searching for a mate with a similar beak size to theirs.

1. What type(s) of isolation occurred in this scenario?

2. Which of Darwin’s main ideas of Natural Selection is displayed clearly in this event?

3. In terms of Natural Selection, why was the modification of beaks important to the survival of the finches?  Refer to the fitness of the finches in your description.

Marine Iguanas, found only on the Galapagos Islands, evolved from a species of land iguana.  It is unclear how the original ancestor of these Marine Iguanas got to the Galapagos Islands, but it is clear that the hunt for food drove land iguanas to the water, where food was plentiful.  Those iguanas that could hold their breath the longest were able to get the most food.  Today, these Marine Iguanas can dive over 40 feet for food.  It is known that these Marine Iguanas can (and will) mate with land iguanas, but it is not known whether the offspring are viable.
1. Is there any isolation occurring?  If so, what type?

2. What is the next step that must be taken to determine if speciation has occurred?  What result would be needed for speciation to have occurred?


3. Given that food on land what scarce and food in the water was more plentiful, describe, in terms of Natural Selection, what process took place within the population of iguanas on the Galapagos Islands.

The formation of the Grand Canyon separated members of the ancestor species of Antelope Squirrel.  Over time, these gene pools remained separate and the populations adapted to their new environments.  Today, the Harris’ Antelope Squirrel and the White-tailed Antelope Squirrel are living on either side of the Grand Canyon.
1. What type of isolation is occurring here?

2. The habitat of the Harris’ Antelope Squirrel consists of lower mountain slopes and rocky foothills, while the habitat of the White-tailed Antelope Squirrel consists of deserts and rocky foothills.  Hypothesize as to what different types of adaptations each population would have had to acquire over many generations.
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