
 

Name:          Lab Section:      

 

Lab Activity: Endangered Species Conservation through Habitat Suitability Analysis 
 

Learning Objectives 

 Learn about many factors taken into consideration by conservation biologists when planning a 

protection or re-introduction program 

 Become more familiar with freshwater conservation concerns and how different species including 

humans are involved and potentially impacted 

 Practice critical thinking and problem solving within a conservation scenario 

Equipment 

 Map transparencies of Illinois counties, waterways, and habitat characteristics 

 Dry erase markers 

Agenda 

 Identify habitat requirements for your endangered species 

 Use maps to identify suitable habitat in Illinois 

 Explain your habitat suitability analysis to your classmates in a short presentation 

Guidelines for Completion 

 Make sure you fully read instructions and all available information. 

 Try figuring out the answers to your questions before asking for help. 

 Take the time to have a conversation with your lab partner(s) about all discussion questions. 

 All questions followed by a box require a written response; please write legibly and in complete 

sentences so your ideas are clear. 

 

INTRODUCTION: Freshwater Species Conservation 

Freshwater species require several habitat traits in order to thrive, reproduce, retain healthy populations, and 

ultimately continue evolving over time. Many species require different microhabitats or conditions within a 

larger habitat at different points in their lives. For example, aquatic turtles require shallow water with floating 

vegetation when young to avoid predators, but as adults, many prefer open water. There are various factors to 

consider as a biologist when making important decisions like where to recommend protected land. Limiting 

factors are factors that affect species’ population growth and are crucial in making management decisions. These 

factors are often thought of as life history traits (e.g., long-lived and late maturing, habitat specialist) and 

external factors (e.g., water quality, habitat alteration and fragmentation) that affect survival. Sometimes life 

history traits are complicated by external factors and cause rapid decline. For example, many native US crayfish 

species have limited ranges (life history trait). If they are outcompeted by invasive species or their habitat is 

contaminated (external factors), they may be at risk for extirpation (local or regional extinction in native range) 

or extinction (species no longer exists). 

 

DISCUSSION QUESTION 1: Based on the examples above, how would you define the following terms? 

 Limiting factors? 

 Life history traits? 

 External factors? 

 

  



 

ACTIVITY: Identify Habitat Requirements 

In this activity, imagine you are a conservation biologist trying to identify areas in Illinois to preserve to protect 

an Illinois endangered freshwater species, based on the species’ habitat requirements. You will conduct a habitat 

suitability analysis to propose to your supervisor, whom you will need to convince of where to put the protected 

region. 

Step 1. Obtain and open the packet of information for your chosen or assigned endangered species. 

Step 2. Each packet contains transparencies of maps and watershed information for you to work with. Ensure 

all of the components below are present in your envelope. 

 Base map (IL watersheds) 

 Impaired Waters Descriptions 

 IL land cover map 

 IL major rivers and lakes map 

 Water velocity map 

 Species profile 

 Species photo 

Step 3. Freshwater Quality Terms 

i. Watershed: A watershed is a geographic grouping of land and rivers that drain into a 

single river or lake system, and/or is the source of groundwater recharge to that system. 

ii. TSS (Total Suspended Solids): a measurement of dissolved and suspended particles 

within water. These can affect water clarity, may serve as carriers for toxic substances, 

and affect the balance of water in cells of living organisms. 

iii. TMDL (Total Maximum Daily Load): TMDL stands for Total Maximum Daily Load. 

It is used to designate the greatest amount of a given pollutant that a water body can 

receive without violating water quality standards and designated uses. 

Step 4. Review the species profile assigned to you by your instructor. When recommending protected land, 

habitat types and characteristics should be your focus. Pay special attention to: 

a. Spatial designations: Watersheds and counties of Illinois 

b. Water quality of each waterbody: Some have been deemed impaired for various reasons and these 

are categorized as 303(d) listings. 303(d) is an Environmental Protection Agency (EPA) 

designation required by the Clean Water Act that identifies a water body that does not meet water 

quality standards. Pay attention to these and be mindful of your species’ requirements and 

sensitivities as these may impact your decisions. 

c. Land use: Some species are impacted negatively or positively by surrounding land usage. 

d. Major water bodies (rivers and lakes): Some species require access to different types of aquatic 

ecosystems and their ranges span different river systems. Pay attention to what bodies of water 

appear to connect to one another when making your recommendations. If your species is known 

to inhabit large areas or require connectivity, your analysis should take this into account. 

e. Flow rates: some species require slow or fast-moving water based on individual requirements. 

Step 5. Synthesize species-specific requirements so you can make decisions about where you will propose to 

have the protected region. Do so by answering these questions: 

  



 

1. What are the water-related requirements for your species? 

 

 

 

 

 

2. What are the limiting factors (i.e., life history traits and external factors) for your species? 

3. In the table below, categorize each limiting factor as related to physical habitat changes, 

anthropogenic (human-induced and not related to terrain or physical habitat), life history 

related, or other by placing an “x” in the appropriate column. For each limiting factor, 

explain why you categorized it how you did. 
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4. What is the range of your species in the US?  What is the range in IL? 

5. Considering all of the information above, what type of habitat are you looking for to preserve for your 

endangered species? What type of habitat should you focus on with the information you have provided? 

Explain why you chose this habitat type. 



 

DISCUSSION QUESTION 2: What are other concerns, besides habitat availability, that might threaten 

your species’ survival in future generations, according to your information-gathering and the species’ 

profile provided? What recommendations would you make to protect the species? 

 

DISCUSSION QUESTION 3: When conservation biologists evaluate land to be protected, several 

factors are considered, such as those you have analyzed your species. However, we can only look at so 

many factors at a time. Why do you think water characteristics were chosen to focus on for this 

hypothetical study? 

6. Are there factors that affect your species that also may affect humans? Why or why not? Please explain. 

7. Does your species depend on other living things ecologically to survive? Why or why not? Please 

explain. 



 

ACTIVITY: Use Maps to Identify Suitable Habitat 

Now that you have reviewed your species-specific requirements, it is time to look at your maps and begin 

planning where you want to propose to put the protected region. 

Step 1. Starting with your species’ range, select which watersheds they may inhabit using the Watershed Base 

Map and list the watersheds below. They may inhabit more than one. 

Step 2. Next, refer to the watershed descriptions handout. Identify streams, creeks, segments of rivers that are 

designated as impaired water (303(d) designation shown in red) in the watersheds you have selected 

above. Choose one of the watersheds to learn more about.  

1. What is the name of the watershed you chose? 

 

 

2. Complete the table below to show the impaired streams, creeks, or segments that are impaired in the 

watershed you chose. 

Water body  Water ID Designated Use Cause for 303d listing 

    

    

    

    

3. Speculate, based on surrounding land why the waters have been listed as impaired. 

4. For the majority of water bodies in this watershed that are list as impaired, what is the most common 

cause? 

5. Which of the impaired water bodies that you have reported are listed under Public Water Supply? 

What does this mean? 

6. How might these impaired waters affect human health? 

 

Step 3. Now identify water bodies that have been assessed but are not impaired (blue). These are possible 

habitat for your species.  Choose two watersheds that seem to be the best choices for your species, 

based on your responses to question 5 in the first activity.  



 

7. Which 2 watersheds do you choose? 

Step 4. Now identify ideal water bodies in those watersheds that could be preserved to protect your species.  

8. List several water bodies (give the name of the water body and the water ID) that you identified in 

each watershed as possible habitat for your species. 

 

Step 5. Next, lay the land use map over the base map and identify regions in the above watersheds that also 

contain your species’ habitat requirements that you identified in question 1 of this activity.  

9. Using directional descriptions (north, south, east, and west) which regions within the water bodies you 

listed in question 8 would be good candidates for protected regions for your species? 

DISCUSSION QUESTION 4: Imagine that there is enough area of suitable habitat for your species to 

survive, but patches of suitable habitat are small and distributed far away from each other. Why would this 

be relevant to protecting your endangered species? 

 

Step 6. Use the water velocity map to further narrow down your potential candidates by considering water 

velocity rates in the watershed(s) your species may inhabit. Identify regions you listed above that should 

be eliminated as potential candidates for protection.  

10. For each region that you listed in question 8 but eliminated due to water velocity, provide an explanation 

of why it was eliminated.  

Watershed #1: _______________ Watershed #2: _______________ 



 

 

Step 7. Now that you have evaluated all the map layers in accordance with your species’ requirements, identify 

your first and second choices for regions to be protected. You may select areas that are red, which are 

impaired waters and thus need remediation because they are otherwise choice habitat, and/or you may 

select areas that blue or another color, which are not listed as impaired. Be specific with the locations 

of the water bodies (e.g., the northern/southern half of the east fork of the DuPage River).  

11. Complete the table below to indicate your first and second choice of water bodies that you think would 

be the best locations to preserve to protect your species. In your description, state whether the water is 

impaired, or fitting under another label (e.g., TMDL). When you give your short presentation, you will 

need to rationalize your choices. 

1st Choice Watershed Name:  

 

Location Water ID Description 

 

 

  

 

2nd Choice Watershed Name:  

 

Location Water ID Description 

 

 

  

 

Step 8. Using a dry erase marker, outline areas on your base map to indicate your proposed regions for protection. 

You will use this on the overhead projector to explain your plan to your classmates in a short informal 

presentation. 

 

DISCUSSION QUESTION 5: You have now worked with several types of maps and data sets generated 

by different entities to make your conservation decisions. As some of the maps and data sets were published 

at slightly different times and by different groups, what issues might arise when using these to model habitat 

suitability? What are some benefits to using maps and previously generated data, if any? Can modeling with 

maps, computer programs, etc. substitute for data collection and observation in the field? Why or why not? 

 

ACTIVITY: Present your Proposal to your Fellow Conservation Biologists 

Put together a short (2-3 minutes) presentation to present your proposal to your class, using the resources in your 

packet (no need to use PowerPoint). In your presentation, you should identify and explain the following: 

 Species name (common and scientific) 

 Range in IL, using one of your map layers 

 Specific habitat requirements 

 Current threats to survival 

 Limiting factors you chose to focus on for your conservation plan 

 Regions that you propose are ideal for protection and why, using your base map showing 

outlined areas 

DISCUSSION QUESTION 6: Considering your habitat suitability analysis and that of your classmates, which 

aquatic regions should be protected in Illinois, to efficiently   protect   the   largest   number   of   aquatic   species   

your   class examined? 
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Pre-lab Assignment: Endangered Species Conservation through Habitat Suitability Analysis 

Instructions: In this assignment you will learn about conservation concerns, and the species that depend on 

freshwater ecosystems to survive. This pre-lab assignment has two components: 

1.) Watch the narrated introductory presentation which can be found on our course website. 

2.) Then, imagining you are a conservation biologist, complete this assignment. You will gather 

information for endangered species of Illinois using publicly available data from reputable websites: 

the International Union for Conservation of Nature (IUCN) IL DNR, and US Fish and Wildlife 

Service. 

Introduction 

Endangered species are important to conserve for many reasons. When a species is endangered, it means they 

have too few individuals to sustain their populations and are in risk of extirpation, or regional, local, or 

worldwide extinction. When a species is threatened, it means the species is likely to become endangered in the 

foreseeable future. Various factors can lead to a species becoming threatened or endangered. For this activity, 

you will research endangered species of Illinois and compile species profiles, using the following websites. The 

IUCN categorizes threat levels over entire populations worldwide, while the US Fish and Wildlife Service and 

IL DNR provides state designations. 

Illinois Department of Natural Resources, Endangered and Threatened Species of Illinois: Status and 

Distribution, Animals http://dnr.state.il.us/orep/ets/animalspecies.asp 

 

►Find each animal species using the column on the right using the common name.  

 

IUCN Redlist http://www.iucnredlist.org/search 

 

►Search for the animal species using the search bar at the top of the page with either common name or scientific 

name. 

US Fish and Wildlife Service: Endangered Species Program 

http://www.fws.gov/Endangered/news/episodes/bu-10-2011/decurrent_false_aster/index.html 

►Read the paper about the selected plant species Decurrent False Aster. 

►Additional information: http://www.fws.gov/midwest/endangered/plants/decurrentfalseaster 

 

1. Complete the table on the next page. Be as thorough as possible, because you will reference this table in lab. 

If you include more details here, lab will proceed more smoothly. When exploring ranges of species, you can 

access range maps on the IUCN Red List page and at the top of the page, red links are present. Click on the link 

“Geographic Range” and describe the species’ range as depicted (states occupied, major landmarks within range). 

http://dnr.state.il.us/orep/ets/animalspecies.asp
http://www.iucnredlist.org/search
http://www.fws.gov/midwest/endangered/plants/decurrentfalseaster


 

 

 

 

 

Illinois Species Life History 

Traits 

External Threats Estimated IL 

Range 

Geographic 

Range 

Habitat Requirements 

Alligator Snapping  

Turtle 
Macrochelys temminckii 

 

 

 

 
Pallid Sturgeon 
Scaphirhynchus albus 

 

 

 

 
Hellbender 
Cryptobranchis  
alleganiensis 

 

 

 

Fat Pocketbook 
Potamilus capax 

 

 

 

Decurrent False Aster 
Boltonia decurrens 



 

2. Referencing the IUCN Red List Page, choose one animal species and describe Conservation Actions 

that are listed at the bottom of the species’ page. Be sure to indicate which species you chose. 

 

 

 

 

 

3. Are there limiting factors that are shared by multiple species? Explain. 

 

 

 

 

 

4.  Are there any limiting factors you think cannot be helped by conservation efforts? 

Why or why not? 

 

 

 

 

 

5. What are the most common external limiting factors across all species according to the information 

you have collected? 

 

 

 

 

 

 

 

6. Choose two species and answer the following questions for both: 

a. What would you focus most on if you were in charge of planning a new protected area for 

refuge or reintroduction of endangered species to that region? Provide explanations for your 

planning decisions. 

i. Species 1: 

 

 

 

ii. Species 2: 

 

 

 

b. If your species had to move to another area outside of Illinois based on habitat requirements 

and range, could they? Please answer Yes or No, and explain where you, as the IL DNR 

conservation biologist, might be able to move them and why you think that would be 

successful. Consider what adaptations your species exhibits and discuss the importance of 



 

those related to their habitats and/or unique life history requirements. 

i. Species 1: 

 

 

ii. Species 2: 

 

 

 

 

7. Finally, describe what you discovered during your information-gathering that surprised you, or 

that you found especially interesting.



 

 


