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Featured Scientists:  Remington Moll and Grant Woodard from Michigan State University

Research Background: For most of our existence, humans have lived in rural, natural places. However, more and more people continue to move into cities and urban areas. The year 2008 marked the first time ever in human history that the majority of people on the planet lived in cities. The movement of humans from rural areas to cities has two important effects. First, the demand that people place on the environment is becoming very intense in certain spots. Second, for many people, the city is becoming the main place where they experience nature and interact with wildlife on a regular basis. Remington and Grant are city-dwellers and have been their entire lives. Remington grew up in Tulsa, Oklahoma and Grant is from Cleveland, Ohio. In Tulsa, Remington fell in love with nature while running on the trails of city parks during cross country and track practices. Grant developed a love for nature while fishing and hiking in the Cleveland Metroparks in Ohio. 

These experiences led them to study wildlife found in urban environments because they believe that cities can be places where both humans and wildlife thrive. However, to make this belief a reality, scientists must understand how wildlife are using habitats within a city. This knowledge will provide land managers the information they need to create park systems that support all types of species. However, almost all research done on wildlife takes place in natural areas, like national parks, so there is currently very little known about wildlife habits in urban areas. To address this gap in knowledge, Remington, Grant, and their colleagues conduct ecological research on the urban wildlife populations in the Cleveland Metroparks. 
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The Cleveland Metroparks are a collection of wooded areas that range in size, usage, and maintenance. Some are highly used small parks with mowed grass, while others are large, rural parks with thousands of acres of forest and miles of winding trails. As they began studying the Metroparks, they noticed the parks were like little “islands” of wildlife habitat within a large “sea” of buildings, pavement, houses and people. This reminded Remington and Grant of a fundamental theory in ecology: the theory of island biogeography. This theory has two components: size and isolation of islands. The first predicts that larger islands will have higher biodiversity because there are more resources and space to support more wildlife than smaller areas. The second is that islands farther away from the mainland will have lower biodiversity because more isolated islands are harder for wildlife to reach. 

Remington and Grant wondered if they could address this first part of the theory in the Cleveland Metroparks. These parks come in all different sizes. If the theory holds for the Metroparks, it could help them to figure out where most species live in the park system and help managers better maximize biodiversity. It would also provide an important link between ecological research conducted in natural areas and urban ecology.

 To evaluate whether the theory of island biogeography holds true in urban areas, Remington and Grant set up 104 wildlife cameras throughout the parks. These cameras photograph animals when triggered by motion. They used these photographs to identify the locations of wildlife in the parks and to get a count of how many individuals there are, known as their abundance. With these data, they tested whether the size of the park would influence biodiversity as predicted by the theory of island biogeography. 
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One challenge with measuring “biodiversity” is that it means different things to different people. Remington and Grant looked at two common measurements of biodiversity. First, species richness, which is the number of different species observed in each park. Second, they calculated the Shannon Wiener Index of biodiversity for each park. This index incorporates both species richness and species evenness. Species evenness tells us whether the abundances of each species are similar, or if one type is most common and the others are rare. Evenness is important because it tells you whether a park has lots of animals from many different species or if most animals are from a single species. If a park has greater evenness of species, the Shannon-Wiener index will be higher.
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1. The scientific question is “How does the theory of island biogeography help explain the distribution of wildlife in the Cleveland Metroparks?”  From the reading what are the two hypotheses?  (A hypothesis is a proposed explanation for an observation that can be tested). 
#1




#2



2. Describe what they did to test these hypotheses.




The scientists used two measures of biodiversity in their study – species richness and species evenness. The Shannon Wiener Index takes into account both of these measures. For example, consider the two hypothetical parks below, A and B. Both parks have the same number of individuals and both have four species represented (deer, raccoons, opossum, and squirrels). 
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3. Describe the differences in the parks A and B.  Which park you feel is more diverse and why?



4. What would the species richness be for both parks A and B? 


5. How do the parks A and B differ in species evenness? Which park would have a higher Shannon Wiener Index value?



6. From the lab question and data table; identify the independent variable, dependent variable/s and two possible constants for the experiment?




7. Review the trends in the data and draw a line of best fit on both graphs.  Identify the changes, trends or differences you see by pointing them out with an arrow and labeling each arrow with a descriptive sentence for each arrow. 
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8. Make a claim that answers the scientific question.




9. What evidence is there to support your claim? Reference specific parts of the table or graph.




10. Explain your reasoning and why the evidence supports your claim.  Connect the data back to what you learned about the relationships between coral, algae and sea urchins.






11. Did the data support the theory of island biogeography in urban areas?  Use evidence to explain why or why not.  






12. Is the data conclusive (does it make a clear argument) why or why not?





13. Science is an ongoing process.  What new questions should be investigated to build on this research?  What future data should be collected to answer your question? 
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Park Size | Species |Shannon Wiener
Park Name (acres) | Richness Index
Brookside 145 9 1.740
Bradley Woods 795 12 1.310
Hinckley 2682 17 1.687
Huntington 103 9 1.455
Mill Stream 3189 16 1.418
Ohio and Erie Canal 312 8 1.314
West Creek 278 10 1.199

Note: Higher values of species richness and the Shannon Wiener Index indicate highe
biodiversity.
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Images of wildiife in the Cleveland Metroparks taken by wildiife cameras.
From left to right: Turkey, Coyote, and White-Tailed Deer.
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tree. He secures them with a heavy-duty lock to keep the
cameras safe from theft by people using the parks.
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A wildlife camera placed on a tree in the The Rocky River runs through several of the
Cleveland Metroparks. Cameras are housed  Cleveland Metroparks. Remington waded
in lockboxes to protect against theft. across to hang a camera near its far bank.
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Both parks have the same number of individuals and both have four species
represented (deer, raccoons, opossum, and squirrels). But do the two parks have the
same level of biodiversity?




