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INTRODUCTION

Founded in 1995, Friends of Deckers Creek (FODC) is a community based, non-profit watershed organization located in Monongalia and Preston Counties, West Virginia.  We are made up of three full-time staff members including an Executive Director, Water Remediation Project Manager, and an Office of Surface Mining Volunteer in Service to America, one part-time Education Coordinator, one part-time Volunteer Coordinator, and nine dedicated volunteer board members.  FODC boasts 328 active individual and business members and had 565 volunteers over the past year who contributed over 2,800 hours to a variety of watershed projects.  
Our mission is to improve the natural qualities of, increase public concern for, and promote the enjoyment of the 64-square mile Deckers Creek watershed.  Deckers Creek is a scenic tributary to the Monongahela River in north central West Virginia. Over the years, Deckers Creek has been degraded by numerous pollutants including acid mine drainage, bacteria from combined sewage overflows, heavy metals, sediment, and trash, which negatively impact the 64-square mile watershed.  The biggest threat to the Deckers Creek is acid mine drainage from abandoned coal mines which turns the waters red-orange and creates acid conditions in which fish and macro invertebrates cannot live.
Despite the current suite of environmental pollutants, restoration of the creek is attainable and crucial for the course its community wants to take.  Through environmental restoration and remediation projects, trash clean-ups, community outreach, and environmental education, it is FODC’s goal for the entire length of Deckers Creek to turn the creek from a liability into a community asset.








About the Sabraton Outdoor Learning Park
[image: ]In 2009, Friends of Deckers Creek developed the Sabraton Outdoor Learning Park (OLP).  Located behind Kroger and along the Deckers Creek Rail-Trail, the Sabraton Outdoor Learning Park (OLP) is an inclusive greenspace that engages users in meaningful, educational opportunities and unique passive, recreational experiences.  
Funding from the Chesapeake Bay Trust has been used to create three interpretive signs, a written guide, and kits to support educators interested in providing a hands–on, educational experience for their students.  The three signs provide information on Celebrated West Virginia Trees, West Virginia Backyard Conservation, and What Nature Does for You: Ecosystem Services.  The educational guide provides hands-on activities for formal and non-formal educators to use in the OLP with students aged K-12.  
Many local groups, businesses, and volunteers have worked hard to make the OLP a beautiful place for you to enjoy.  Rio Grande Mexican Restaurant, ACI Restoration, Biafore Landscape Development, the Friends of Deckers Creek Youth Advisory Board, and Menus Plus graphics all contributed to build the new covered pavilion.  The Master Gardeners and Master Naturalists of Morgantown created new butterfly habitat, a wildflower garden, and an improved trail system.  BOPARC donated tools and wood chips and helps to maintain the area.  Volunteers repainted the butterfly sculpture, donated and planted trees, and helped with weeding and creating new paths.  
The OLP “makeover” is a positive example of how local businesses, non-profit groups, and motivated individuals can work together to create a healthy environment for our community. Please come by and enjoy this beautiful community space! 
[image: ]
How to Use This Guide
This educational guide is designed to be used for middle school teachers.  You can use these lessons and activities at your school or at the Outdoor Learning Park in Sabraton.  All activities in the guide adhere to the Science Content Standards and Objectives (CSO’s) for West Virginia schools.  Each activity relates to some aspect of conservation and/or watershed management.  
[image: ]Educational kits are available to borrow from FODC and include materials assist with lessons and activities.  Kits are located at the FODC office in the former Woodburn Elementary School (same complex as the Mountaineer Boys and Girls Club and Popshop).  Additionally, our Education Coordinator is available to conduct workshops or work directly with your classes.  Please contact us at info@deckerscreek.org for more information.    
The Sabraton Outdoor Learning Park is located behind Kroger in Sabraton, West Virginia.  Park on the left hand side of Kroger, as close to the trees as possible, and take the trail to the left of Kroger.  The rail trail will be in front of you, and the OLP will be directly across the trail.  The three interpretive signs are located in the open field area of the OLP.  
Opportunities for Older Students:  Friends of Deckers Creek Youth Action Board
If you are between the age of 12 and 18, or have a student or child between those ages, then FODC has an excellent opportunity for you.  The Friends of Deckers Creek Youth Action Board is a great way to gain experience in watershed science, community service, and non-profits for college and the job market.
The FODC Youth Action Board (YAB) is a group of dedicated youth interested in clean water and helping the community. Their mission is to increase youth participation in cleaning up the Deckers Creek watershed for conservation, preservation, and recreation through youth-led projects and research.
YAB members do hands-on activities benefiting local streams, watersheds, and community members. Examples include stream monitoring for water quality and invertebrate and fish communities, litter clean-ups, raising funds to install recycling containers at schools throughout our watershed, environmental education and outreach for younger youth, making rain barrels as a fundraiser, and designing the Youth Guide to Deckers Creek. YAB members generate service project ideas and are mentored through the process of grant writing, public relations, financial tracking, and many of the other skills needed to be an environmental leader and organizer.
YAB is always looking for new members! If you are age 12-18 and interested in helping protect and restore Deckers Creek and committed to doing 30 hours of fun, rewarding community service, then join YAB! Contact YAB via email at info@deckerscreek.org or check us out by visiting www.deckerscreek.org/yab. 

Grades: 6-10
CSOs: 
SC.O.3.1.05/4.1.05, SC.O.3.3.09/4.3.09,  SC.O.3.3.10, SC.0.4.2.01, SC.0.4.2.02, SC.0.4.2.04, SC.0.4.2.06, SC.0.4.2.08, SC.O.5.3.01, SC.O.5.2.06
(See details on pg 4)
Materials from Kit:
Peterson’s 1st Wildflower Guide
Peterson’s 1st Tree Guide
Laminated Plant List

Classroom Follow-up Activities:
  Design habitat for an area either at home or at school
  Work to follow through with WVDNR and become Wild Yards certified

Developed by:
Friends of Deckers Creek staff



West Virginia Backyard Conservation:
Create Your Own Wildlife Habitat



Overview:  In this activity students will learn about four necessary components to attract wildlife to a particular area:  food, water, shelter, and nesting areas.  Using information and examples from the OLP, students will work either individually or as a group to design wildlife habitat for their own backyard or a designated area at school. 
Objectives:
1. Understand the overall causes for habitat loss
2. Understand the four components needed to attract wildlife and provide an example of each. 
3. Locate at least one example of each component at your site
4. Create a design for wildlife habitat either at home or at 
            school, with two ideas for each component
5. Increase student interest in supporting local wildlife

Preparation:  

Decide if class will work individually to create wildlife habitat at their homes, or in a group or groups to create wildlife habitat for an area at school.  A combination of both is also fine.  If it is a large class and there is only one area to design, different groups can create plans for the same area.  Read through the background information and make copies of student pages.  If students do not have access to Peterson’s guides, check out the appropriate number of kits from FODC.  Each kit has four wildflower guides and three tree guides from the Peterson’s First series, which is tailored towards younger students.

Doing the Activity:
Work through the examples of the four components on the sign together.  Explore the schoolyard in groups (depending on number of adults) for 10 to 15 minutes and talk about examples of these four components.  Read background information together.  Break into groups again for students to draw a rough design of their wildlife habitat using provided information.  Follow up in class with suggested activities.
Background:
Human-caused habitat loss is the single biggest threat to wildlife today.  Habitat loss can be caused by: land development (i.e., converting natural lands into areas for a specific use or purpose for humans), depletion or overuse of natural resources, pollution (e.g., acid mine drainage; overuse of pesticides and fertilizers), and the introduction of nonnative species.  

Student question:  Which of the above threats do you think is the greatest cause of habitat loss in your community right now?  Allow the class 5 minutes to reflect on these threats.
The good news is that you can make a difference by helping to thoughtfully create wildlife habitat in your own backyard!  Wildlife can benefit from a well thought out backyard plan. To understand the needs of wildlife you must first learn about their habitat requirements.  Simply stated, habitat is made up of four basic requirements for survival: sufficient space, food, water and shelter. The specifics of these requirements vary greatly from one species to another as well as throughout the seasons.  Generally, the larger and more diverse an area is, the more species of wildlife it can support. If your backyard is limited in size or in the variety of habitat components it provides, most wildlife will be transients, using your yard for specific needs and then moving on.
In this activity you will learn about four necessary components to attract wildlife to a particular area:  food, water, shelter, and nesting areas.  
[image: ]Food:  Native plants, shrubs and trees provide the foliage, nectar, pollen, berries, seeds and nuts that many species of wildlife require to survive and thrive. Natives are well adapted to survive in a particular geographic area according to the climate, soils, rainfall and availability of pollinators and seed dispersers. And because they are indigenous to a specific region, native plants usually require little maintenance and are welcomed by wildlife, serving an important role in the local ecosystem.
When natural food sources are not available, you can provide feeders for birds, hummingbirds, squirrels and butterfly feeders to add to the native food sources for resident and migrating wildlife.
Your habitat needs some of the following types of plants or supplemental feeders: 
Seeds from a plant • Berries • Nectar • Foliage/Twigs • Nuts • Fruits • Sap • Pollen • Suet • Bird Feeder • Squirrel Feeder • Hummingbird Feeder • Butterfly Feeder
[image: ]Water:  Wildlife needs sources of clean water for many purposes, including drinking, bathing, and reproduction. Water sources may include natural features such as ponds, lakes, rivers, springs, oceans and wetlands; or human-made features such as bird baths, puddle-areas for butterflies, installed ponds or rain gardens.

The easiest water source to install in your garden is a Bird Bath.  Be sure to change the water 2-3 times per week during warm weather when mosquitoes are breeding, so that any eggs laid in the water don't have time to hatch. If you live in a climate with cold winters, consider buying a small heater available at wild bird feeding stores to keep the water from freezing.

Your habitat needs some of the following sources to provide clean water for wildlife to drink and bathe: 

Birdbath • Lake • Stream • Seasonal Pool • Ocean • Water Garden/Pond • River • Butterfly Puddling Area • Rain Garden • Spring

[image: ]Shelter:  Wildlife needs places to hide to feel safe from people, predators, and inclement weather. Native vegetation is a perfect cover for terrestrial wildlife. Shrubs, thickets and brush piles provide great hiding places within their bushy leaves and thorns.
Dead trees can be home to lots of different animals, including some that use tree cavities and branches for nesting and perching.
If natural options aren't available for you, consider constructing a bird house specifically for the types of birds you would like to attract to your habitat.  Providing these places of cover not only helps wildlife, it can also help your overall garden if you "branch out" to attract other helpful pollinators such as bees or bats.
Wildlife will need some places to find shelter from the weather and predators: 
Wooded Area • Bramble Patch • Ground Cover • Rock Pile or Wall • Cave • Roosting Box • Dense Shrubs or Thicket • Evergreens • Brush or Log Pile • Burrow • Meadow or Prairie • Water Garden or Pond
[image: ]Nesting Areas:  Wildlife needs places to reproduce and raise their young.  These places need to be safe so wildlife can keep their young protected from predators, human intervention, and bad weather so they can survive to adulthood. Creating a wildlife habitat is about creating a place for the entire life-cycle of a species to occur, from tadpole to frog, from caterpillar to butterfly.
Many habitat features that serve as cover can double as locations where wildlife can raise their young: from wildflower patches where butterflies and moths lay their eggs and small mammals burrow into the undergrowth, to constructed birdhouses, ponds for amphibians and fish, or caves where bats roost and form colonies.
You need places for wildlife to engage in courtship behavior, mate, and then bear and raise their young: 
Mature Trees • Meadow or Prairie • Nesting Box • Wetland • Cave • Host Plants for Caterpillars • Dead Trees or Snags • Dense Shrubs or a Thicket • Water Garden or Pond • Burrow 
Classroom Follow-up:
1. Assign each group a deadline to submit a drawing of their wildlife plan.  
2. Encourage students to use online resources to create a report on the food, water, cover and nesting areas that they included in their plan.  Depending on the level of the students, require detailed information about the wildlife species that they hope to encourage.
3. Support your students in the creation of one of these wildlife habitat areas.  FODC can help you!  Contact us at info@deckerscreek.org
4. Encourage your serious students to work together to submit their plan to the WV Wild Yards Program.  Details included in the lesson plan.

SC.O.3.1.05	Recognize that developing solutions to problems takes time, patience and persistence through individual and cooperative ventures.
SC.O.3.3.09/ SC.0.4.3.09     Listen to and be tolerant of different viewpoints by engaging in collaborative activities and be willing to modify ideas when new and valid information is presented.
SC.O.3.3.10	Develop respect and responsibility for the environment by engaging in conservation practices.
SC.O.4.1.05	Recognize that developing solutions to problems requires persistence, flexibility, open-mindedness, and alertness for the unexpected.
SC.0.4.2.01	Describe the different characteristics of plants and animals, which help them to survive in different niches and environments.
SC.0.4.2.02	Associate the behaviors of living organisms to external and internal influences 
SC.0.4.2.04	Compare and sequence changes in cycles in relation to plant and animal life.
SC.0.4.2.06	Identify human uses of plants and animals (e.g., food sources, or medicines).
SC.0.4.2.08	Construct and explain models of habitats, food chains, and food webs.
SC.O.5.1.05	Cooperate and collaborate to ask questions, design and conduct investigations to find answers and solve problems.
SC.O.5.3.01	Explore the relationship between the parts of a system to the whole system.
SC.O.5.2.06	Compare and contrast how the different characteristics of plants and animals help them to survive in different niches and environments including adaptations, natural selection, and extinction.

Write down one or two examples of the four components of wildlife habitat that you want to include in your design:
	Example:  We will plant milkweed to provide food for Monarch butterflies
Food: _____________________________________________________________________
Water:_____________________________________________________________________
Shelter:____________________________________________________________________
Nesting____________________________________________________________________
Where is your wildlife habitat going to be? (school, home, etc) ________________________
Now draw a rough draft of your wildlife habitat below, with labels:





Grades: 6-12
CSOs: SC.O.3.1.05/4.1.05, SC.O.3.3.09/4.3.09, SC.O.3.3.10, SC.0.4.2.01, SC.0.4.2.02, SC.0.4.2.04, SC.0.4.2.06, SC.0.4.2.08, SC.O.5.3.01, SC.O.5.2.06
Materials from 
Kit: Macroinvertebrate field guide; macroinvertebrate ID cards; 2 pairs of dice; some extra sheets of paper; optional: scenario cards. 

Classroom Follow-up activities: Review concepts.  Have students create a list of some of the issues impacting their streams.  Discuss how restoration can improve stream health. 
Developed by:
Friends of Deckers Creek staff

What “bugs” stream-bugs?
Macroinvertebrates and the health of your water






Overview:  In this activity students will learn about benthic macroinvertebrates (i.e., stream invertebrates), their roles as bioindicators, and how the loss of habitat due land management decisions can influence competition for available habitat.  Students will become a macroinvertebrate and compete with other macroinvertebrates (other students) for habitat in their “stream.”  They will have to deal with the impacts of land management practices that influence the health of their “stream” and how this influences competition between different types of macroinvertebrates (tolerant versus intolerant).  This will allow students to better understand aquatic ecology and the importance of macroinvertebrates to streams and people interested in the health of their water. 
Objectives:
1. Understand the eco-vocabulary terms: benthic macroinvertebrates, bioindicator, habitat destruction/loss, habitat degradation, competition, restoration, tolerance, and watershed. 
2. Understand why some macroinvertebrates are able to tolerate habitat loss and degradation better than others.  
3. Promote inquiry regarding solutions to habitat degradation. 

Preparation:  
Create macroinvertebrate information cards (find pictures (from Izaak Walton League of America) and information below).  Each card will have a picture of a macroinvertebrate with the name on the front, and their tolerance rating on the back (i.e., sensitive; less sensitive; tolerant).   
If you like, you can create and print off scenario cards (find information below to create cards).  These cards are related to [image: ]specific land management activities that could influence the quality of streams and rivers in your watershed.  Cards will be used to simulate changes to streams that will impact macroinvertebrates.  If you choose not to use scenario cards, you can use the “Deckers Creek timeline-scenario” laid out in the “Doing the Activity” section.  
Next, in your activity area, lay out a grid pattern with a rope.  The number of grid spaces (i.e., “habitat” spaces) will be dependent on the size of your class and dice; you will need your grids to correspond with the maximum number available on your dice (one die equals 6 grid spaces).  So, if you have 20 kids in your class, use 2 pairs of dice and lay out a 24-spaced grid (see below).  In this case, each one of the 4 die will correspond to a 6-spaced grid (four total 6-spaced grids).  Rolling a “1” will correspond to the first space in a grid, “2” with the second, “3” with the third, and so on.  These rolls will help determine which grid spaces will require competition (i.e., rock-paper-scissors) between students to see who “wins” that habitat (refer to “Doing the Activity” section).  
Take extra sheets of paper and write a big “O” on them.  These will be used to illustrate grid spaces with degraded or destroyed habitat.  Laminating these is encouraged. If it is easier, use other materials to symbolize degraded and destroyed habitat.  

Preparation materials: 
Macroinvertebrate pictures, names, and tolerance rating.  
Senstive: Stonefly; caddisfly; water penny; mayfly
[image: ]   [image: ]   [image: ]   [image: ]
Less sensitive: Crayfish; hellgrammite (dobsonfly); crane fly; dragonfly 
[image: ]   [image: ]   [image: ]   [image: ]

Tolerant: Aquatic worm; blood worm (chironomid); black fly; leech 
[image: ]   [image: ]   [image: ]   [image: ]
Laying out your activity grid: This is an example of a 24-spaced grid made up of four 6-spaced grids.  This would use 4 separate die, each one corresponding to one of the four 6-spaced grids.  If you roll a “2” with your die for your first 6-spaced grid, then it corresponds with the #2 in that grid.  If you roll a “5” with your die for you third 6-spaced grid, then it corresponds with the #5 in that grid.  Make sense? 
1st 6-spaced grid	  2nd 6-spaced grid	 3rd 6-spaced grid	 4th 6-spaced grid
[image: ][image: ][image: ][image: ]

Background information: 
First things first: what is a benthic macroinvertebrate?  A benthic macroinvertebrate is an invertebrate—meaning it has no backbone—that is visible to the naked eye and inhabits stream-bottoms during some portion of its life in a river or stream.  Macroinvertebrates may spend their entire lives in water (e.g., some crayfish (Decapoda)).  Macroinvertebrates that area insects (e.g., dragonflies; stoneflies; caddisflies) are likely to spend only a portion of life in water.  This time is typically when the macroinvertebrate is reproductively immature (i.e., larvae or nypmh).  As the macroinvertebrate grows and develops it will undergo a transformation—either incomplete (e.g., stoneflies) or complete metamorphosis (e.g., caddisflies)—and turn into its adult form, leaving the stream.  Often these macroinvertebrates will remain around water and lay their eggs in it.    
Let’s talk a little about some of the things that can impact macroinvertebrates.  Pollution is any introduction of a contaminant that results in an adverse impact to the quality of the natural environment.  Pollution can be physcial (e.g., introduction of sediment into a stream from nearby land disturbance), chemical (e.g., contaminants from coal ming like acid mine drainage), or biological (e.g., large algal blooms which can lead to lower dissolved oxygen levels in stream) in nature.  Habitat is an area that a species uses to obtain food, water, mates, cover, and all of necessary factors to survive and reproduce.  Habitat degradation occurs when an area is polluted or contaminated to the point where is cannot function to its full capacity and some factor is compromised.  In other words, an area cannot provide optimal habitat for its inhabitants, which may lead to the loss of certain species or biological communities.  Habitat destruction occurs when pollution or contamination is so extreme that the habitat can no longer function and cannot support its inhabitants.  In other words, all of the inhabitants of the area can no longer exist in that particular area due to the loss of the factors within the habitat.  
The “tolerance rating” (see “Preparation Materials”) refers to a group of taxa’s tolerance of pollution and habitat degradation and destruction.  Taxa refers to “taxonomic” groups, which are groups of related lifeforms.  Sensitive-taxa cannot withstand even small amounts of pollution or habitat degradation.  These taxa require clean aquatic environments to survive.  When sensitive-taxa, like stoneflies and mayflies, are the dominate group in a stream, it means the stream is clean and healthy.  Less sensitve-taxa are tolerant to moderate amounts of pollution, but cannot tolerate large amounts.  Some of these taxa can withstand some types of pollution, but not others.  When the less sensitive-taxa, like crane flies and hellgrammites, are the dominate group in a stream, it typically means there is some form of pollution or habitat degradation taking place.  Tolerant-taxa can withstand pretty degraded stream conditions caused by water pollution and other factors.  These are the taxa left when conditions are so bad that all other taxa have moved or died-off.  In tolerant-taxa, like aquatic worms and leeches, are the dominate group in a stream, it means that the stream’s quality is impaired and unhealthy.  
When streams and other bodies of water became degraded, more tolerant-taxa are better able to compete for resources with less tolerant taxa (i.e., sensitive- and less sensitive-taxa).  Competition takes place when two individuals of the same species (intraspecific competition) or different species (interspecific competition) compete for the same resource (e.g., food; physical areas (habitats); mates).  When we consider competition in the context of macroinvertebrates and “tolerance ratings” we are mainly discussing interspecific competition.  In other words, we are interested in understanding how taxa with different tolerance ratings can better compete in certain conditions.  Because the health of the stream is compromised in degraded conditions and sensitive-taxa require near pristine conditions to remain healthy, sensitive-taxa are not as well-suited to compete with more tolerant-taxa.    
So, why is this important?  Well, macroinvertebrates can serve as bio-indicators to scientists, land managers, and watershed organizations, like Friends of Deckers Creek.  A bio-indicator is some form of life that can help determine the quality and health of the environment, ususally in a specific area or stream.  For example, if you notice that your stream is dominated by sensitive-taxa above a pipe that is discharging an unknown substance, but that the stream is dominated by tolerant-taxa downstream of the pipe, then you know that that pipe is discharging something that is harming that stream.  The use of bio-indicators is relatively cheap and it is easy to train citizens and students to do it.  This means it is a cost-effective alternative to having to hire a scientist to come out and check streams.   Macroinvertebrates are also good to use as bio-indicators because they don’t readily move out of a specific area.  This means that they live their whole lives in an area and if any pollution or degradation occurs they are impacted.  In other words, they are long-term monitors of our streams.  A scientist can go out to a stream and take a reading of the chemical water quality using a probe, but that only provides information about what is happening in that stream at that exact moment.  Streams can be highly dynamic and change frequently throughout a day, meaning that if a stream seems healthy at one point in the day, it may not be at another time.  Also, if there are pipes discharging substances into the water, they may only be discharging at certain times of day and the scientist may not be able to take a reading right when that happens because they don’t know.  This is why macroinvertebrates are great to use to determine the health of a stream.  
One last thing that needs mentioned is the term watershed.  A watershed is an area of land that is delineated by topographic features (i.e., ridges) and drains all of the water to a common point (e.g., stream; river; lake).  Watersheds can be small or large.  For example, the Deckers Creek watershed is comprised of smaller watersheds, like the Aarons Creek and Kanes Creek watersheds.  These are nested within the Deckers Creek watershed, but ultimately their water ends up in Deckers Creek.  The Deckers Creek watershed is a watershed that is nested within the Monongahela River watershed, which is nested in the Ohio River watershed, which is nested in the Mississippi River watershed, which ultimately ends up in the Gulf of Mexico.  If you drive in Interstate 68 east into Maryland, you end up crossing the Eastern Continental Divide (there is a big sign for it).  Any rain that falls on the land surface west (until the Rocky Mountains) of this divide ends up in the Gulf of Mexico (like the water from Deckers Creek).  Any rain that falls on the land surface east of this divide ends up in the Chesapeake Bay.  Watersheds are a useful unit of area for land managers and scientists to examine relationships between land-use and environmental quality, especially with regards to water quality.  Many citizen groups, like Friends of Deckers Creek, form to ensure the protection and best management of resources within a particular watershed.  
There is much more that can be learned about macroinvertebrates and what they can tell us about streams.  Consider spending a class searching online to learn more about these remarkable creatures.  To learn more research these key concepts and facts about macroinvertebrates: habitat and respiratory guilds; functional feeding groups; aquatic food webs; and the River Continuum Concept.  

Doing the Activity: 
1.) Review the background information concerning benthic macroinvertebrates with your class.  
2.) Assign each student a macroinvertebrate (check out list in “Preparation Materials” section above) and have them make an informational card about that macroinvertebrate.  Consider allowing them to use the internet to research their macroinvertebrate.  You can do this as a class or in groups (groups based on who is assigned the same macroinvertebrate). 
3.) Review each macroinvertebrate with your class.  Ask them if there macroinvertebrate would be placed in the “sensitive,” “less sensitive,” or “tolerant” tolerance rating class.  You can make this fun by playing a little game with them.  This is done by having the kids stand in one spot and calling the different tolerance rating.  When their macrinvertebrate’s tolerance rating is called they have to run to the other side of the lawn/play area.  You can mix it up by designating one area as an “unhealthy” and another as a “healthy” stream and making the kids figure out how they would need to split up evenly in order to make those areas represent those classifications.  *In other words, if you have 15 students (5 as “sensitive-taxa,” 5 as “less sensitive-taxa,” and 5 as “tolerant-taxa”), they would need to send all of the “sensitive-taxa” and two or three of the “less sensitive-taxa” to the “healthy” stream, and the remaining students (all “tolerant-taxa” and the remaining “less sensitive-taxa”) to the “unhealthy” stream.  Play around with this and come up with different scenarios to test your students’ knowledge.  
4.) Once the students have a grasp on their macroinvertebrate it is time to introduce them to the main activity.  
5.)  Take your students to the roped-grid that you have laid out (if you haven’t completed this task, have your class help).  *Make sure you draw a little diagram of your grid pattern so that you know which space corresponds to which number with your dice (refer to “Preparation Materials” section for an example).  Explain to your students that the roped-grid represents a stream and that each grid space represents the habitat available to them (their macroinvertebrate). Define habitat for the students in an aquatic context (basically, explain that this is an area that macroinvertebrates need to survive in and that it is their home).  There should be more habitat grids than students making it easy for them all to have their own habitat because the stream is so healthy.  Tell them that this habitat is representative of a “healthy” stream.  
6.)  Tell your students to run to one of the “habitat” grids.  Give them 20 seconds to do this (it is important to place a time on this or the kids will continue to run and run and run).  Explain to them that this in now their “habitat.”  If there is more than one student in a given habitat grid, then they must compete with each other.  They do this by playing rock-paper-scissors.  Because this habitat is “healthy,” sensitive-taxa will have an advantage when competing against less sensitive- and tolerant-taxa (*Disclaimer: while this does happen in natural ecosystems, this is not always how things work in regards to sensitive-taxa being able to outcompete less sensitive- and tolerant-taxa; however, this is how it works in the game).  This means that if a sensitive-taxa is facing one of the other taxa groups (less sensitive or tolerant), then they only have to win one rock-paper-scissors match.  If the opponent is from the “less sensitive” or “tolerant” group, then the opponent needs to win two rock-paper-scissors matches in a row to beat the macroinvertebrate (student) from the “sensitive” group.  The loser then has to find another habitat grid.  Later in the activity when there are no other habitat grids available, the student will have to sit out.  See the layout below for more information regarding how someone wins during a competition.  Different scenarios that will be presented in the activity will determine the status (i.e., healthy; less healthy; unhealthy) of the health of a stream.  
Healthy stream – 	Sensitive-taxa beats less sensitive-taxa and tolerant-taxa by winning one time
	Less sensitive-taxa beats tolerant-taxa by winning one time
	Less sensitive-taxa beats sensitive-taxa by winning two times
	Tolerant-taxa beats less sensitive-taxa by winning one time
	Tolerant-taxa beats sensitive-taxa by winning two times
Less healthy stream – 	Sensitive-taxa beats tolerant-taxa by winning two times
	Sensitive-taxa beats less sensitive-taxa by winning two times
	Less sensitive-taxa beats sensitive- and tolerant-taxa by winning one time
	Tolerant-taxa beats sensitive-taxa by winning one time 
	Tolerant-taxa beats less sensitive-taxa by winning two times
Unhealthy stream - 	Sensitive-taxa beats less sensitive-taxa by winning two times
	Sensitive-taxa beats tolerant-taxa by winning three times 
	Less sensitive-taxa beats sensitive-taxa and tolerant-taxa by winning two times
	Tolerant-taxa beats sensitive- and less sensitive-taxa by winning one time 

7.) Now it is time to introduce some scenarios into the activity.  These scenarios will determine the status of the health of your stream.  We will be using a set of scenarios that depict the timeline of the Deckers Creek watershed from prior to European Settlement to the present (and some potential scenarios in the future).  Let’s begin.  
8.)  Your “stream,” Deckers Creek, is “healthy” now.  This is representative of the condition of Deckers Creek prior to European Settlement.  This is where the Decker Creek-story begins. Give the students 20 seconds to run around and find a new “habitat.”  They should all be choosing their own individual habitat grid and avoiding competition at this point because of the availability of habitat.     
9.) Scenario #1: Settlers are colonizing the Deckers Creek watershed.  They need wood in order to build houses, buildings, boats, etc.  They begin harvesting timber from the heavily forest Deckers Creek watershed.  Because people back then did not know about ways to avoid environmental degradation and pollution, they simply cut as many trees as possible.  Not long after the vast logging begins, Deckers Creek starts to experience sedimentation issues.  Sedimentation occurs when erosion from the loss of trees and other vegetation results in soil being exposed to rain.  This mobilizes soil in surface runoff (rain flowing over the land surface) and deposits it in streams.  This ends of degrading the habitat for the macroinvertebrates and other aquatic life in Deckers Creek and its tributaries (the small streams that flow into Deckers Creek, like Aarons Creek and Kanes Creek).  On top of sedimentation, the loss of trees results in higher temperatures in streams because of the loss of the shade the trees provided.  This decreases the amount of dissolved oxygen, necessary for respiratory function, available to aquatic life.  This degradation results in a loss of 1/6 of your habitat grids (if you have 24 habitat grids, remove 4 of them, leaving you with 20 habitat spaces) and changes the stream’s health status to “less healthy.”  Use your dice to determine which habitat grids are removed (*example: rolling a die for your 1st 6-spaced grid and rolling a “2” would result in eliminating the #2 grid).  Place an “X” sheet of paper on these habitat spaces to show they have been degraded.  Now, give the students 20 seconds to run and find a new habitat grid.  There will likely be competition at this point.  Refer to the “Less healthy stream” in #6 above in order to understand how different macroinvertebrates will fare with competition. Macroinvertebrates (students) that lose will have to sit out.  Consider providing them with another task (e.g., placing “X” sheets when habitat is destroyed).  Later in the activity when “restoration scenarios” begin, students who have sat out may return.   
10.) Scenario #2: Now that there is a large portion of Deckers Creek deforested, settlers are able to let their livestock graze on the land.  This further removes vegetation and now the impact of the hooves on the soil is causing issues.  Soon there are gullies (small ditches formed from surface runoff) forming which move sediment much quicker after rain falls.  This exacerbates the issues with land erosion and results in more stream sedimentation.  This degradation results in a loss of another 1/6 of your total habitat spaces (if you started with 24 habitat grids, remove 4 more, leaving you with 16 available habitat squares), and the status of the stream health remains “less healthy.”   Place an “X” sheet of paper on these habitat spaces to show they have been degraded.  Now, give the students 20 seconds to run and find a new habitat grid.  There will be competition at this point.  Refer to the “Less healthy stream” in #6 above in order to understand how different macroinvertebrates will fare with competition.  Macroinvertebrates (students) that lose will have to sit out.  
11.) Scenario #3: Several decades go by and as time goes on, degradation begins to slow; however, new threats are emerging.  With technological advances in plumbing, people begin installing toilets in their homes.  Unfortunately, these toilets are not hooked up to proper waste disposal systems (e.g., septic systems; municipal wastewater treatment) and, instead, waste (e.g., fecal matter) is piped out directly into streams.  There is also an increase in litter along Deckers Creek. These forms of pollution result in a loss of another 1/6 of your total habitat spaces (if you started with 24 habitat grids, remove 4 more, leaving you with 12 available habitat squares), and the status of the stream remains “less healthy,” although it is close to “unhealthy.”  Place an “X” sheet of paper on these habitat spaces to show they have been degraded.  Now, give the students 20 seconds to run and find a new habitat grid.  There will be competition at this point.  Refer to the “Less healthy stream” in #6 above in order to understand how different macroinvertebrates will fare with competition.  Macroinvertebrates (students) that lose will have to sit out.
12.)  Scenario #4:  Coal mines opened in the Deckers Creek watershed in the 1800’s and 1900’s.  These are now abandoned and are contributing significant amounts of acidic water—lowering the pH—and heavy metals (e.g., aluminum; iron) to Deckers Creek.  This impairs the stream and results in the loss of aquatic life, including fish and macroinvertebrates.   The Richard Mine is the biggest source of acid mine drainage (AMD) in the watershed.  The Richard Mine creates a chemical barrier made up of heavy metals and acidic water that impedes fish movement in Deckers Creek, and creates a “dead stream” unable to support most aquatic life.  This degradation results in the loss of 1/3 of your total habitat spaces (if you started with 24 habitat grids, remove 8 more, leaving you with 4 available habitat squares) and changes your stream’s health status to “unhealthy.”  Place an “X” sheet of paper on these habitat spaces to show they have been degraded.  Now, give the students 20 seconds to run and find a new habitat grid.  There will be competition at this point.  Refer to the “Unhealthy stream” in #6 above in order to understand how different macroinvertebrates will fare with competition.  Macroinvertebrates (students) that lose will have to sit out.
13.)  Scenario #5:  This is your first restoration scenario.  In 1995, the Friends of Deckers Creek (FODC) watershed organization is formed.  This group begins to identify all the issues impacting the watershed.  They develop a “Watershed based plan” that outlines these issues and develops strategies for remediating/fixing them.  For starters, FODC have found small AMD seeps in portions in Kanes Creek and have installed treatment systems to clean them up.  On top of that, a local coal company has agreed to install a larger treatment system to treat their wastewater.  This improves conditions in your stream resulting in the restoration of 1/3 of your total habitat spaces (if you started with 24 habitat grids, add 8 more, leaving you with 12 available habitat squares), however, your stream is still classified as “unhealthy.”  Remove the appropriate number of “X’s” from your habitat grid (4 in the case described above).  You can introduce 6 more macroinvertebrates back into the game to promote “competition.”  Now, give the students 20 seconds to run and find a new habitat grid.  There will be competition at this point.  Refer to the “Unhealthy stream” in #6 above in order to understand how different macroinvertebrates will fare with competition.  Macroinvertebrates (students) that lose will have to sit out.  
14.)  Scenario #6: While FODC is working to take steps to clean up the watershed, there are still other issues that are occurring.  Stormwater issues in Morgantown are leading to problems in your stream.  Stormwater is managed using combined sewer overflow’s (CSO’s), which is a type of infrastructure that transports rainwater out to streams.  Like the name suggests, these are also hooked up to the sewer system.  After intense rainfall, these pipes get backed up and actually result in untreated sewer water flowing out into streams.  This results in an increase in fecal coliform, the bacteria found in the waste of humans and other mammals.  One reason so much rain water makes its way into the CSO’s is because of all the impervious surfaces (e.g., parking lots; roads; rooftops) that don’t allow rain water to soak into the ground.  When the rainwater flows over these surfaces it picks up pollutants, like oil and lawn fertilizers, and carries them to streams.  The lack of trees also contributes to this problem.  Stormwater issues cause degradation in your stream and results in a loss of 1/6 of your habitat squares (if you started with 24 habitat grids, remove 4 more, leaving you with 8 available habitat squares).  Now, give the students 20 seconds to run and find a new habitat grid.  There will be competition at this point.  Refer to the “Unhealthy stream” in #6 above in order to understand how different macroinvertebrates will fare with competition.  Macroinvertebrates (students) that lose will have to sit out.  
15.) Scenario #7: The City of Masontown has received federal support to fund the construction of a wastewater treatment facility!  This helps hook residents up to municipal wastewater treatment, which means a lot less human excrement going into Deckers Creek.  This makes contact recreation (e.g., swimming) much more appealing to locals and visitors who wish to play and swim in Deckers Creek. This improvement results in the restoration of 1/6 of your habitat squares (if you started with 24 habitat grids, add 4 more, leaving you with 12 available habitat squares), but the stream’s health status remains “unhealthy.”  You may add 6 more macroinvertebrates to this round to promote competition in the activity.  Now, give the students 20 seconds to run and find a new habitat grid.  There will be competition at this point.  Refer to the “Unhealthy stream” in #6 above in order to understand how different macroinvertebrates will fare with competition.  Macroinvertebrates (students) that lose will have to sit out.  
16.) Scenario #8 (partially completed in real life, but much of this is a future goal): FODC has worked with local stakeholders and state and federal agencies to procure the funding necessary to treat all the AMD sources in Kanes Creek and other tributaries!  This is an incredible achievement for the organization and is a step in the right direction to restoring the health of the Deckers Creek watershed.  The only significant AMD remaining in the watershed is from the Richard Mine—a very costly project.  The remediation of these AMD sources has resulted in the restoration of 1/6 of your total habitat spaces (if you started with 24 habitat grids, add 4 more, leaving you with 16 available habitat squares) and has change your stream’s health status to “less healthy.” You may add 6 more macroinvertebrates to this round to promote competition in the activity.  Now, give the students 20 seconds to run and find a new habitat grid.  There will be competition at this point.  Refer to the “Less healthy stream” in #6 above in order to understand how different macroinvertebrates will fare with competition.  Macroinvertebrates (students) that lose will have to sit out.
17.) Scenario #9 (*this is a goal for FODC): FODC and the local municipal authority for stormwater have teamed up to tackle stormwater issues in Morgantown!  Stormwater issues are addressed with rain gardens and bio-swales, rain barrels, planting and managing urban forests, and upgrading stormwater management infrastructure (removing combined sewer overflows).  Trees help to intercept precipitation before it has a chance to hit the ground and therefore slows the process of rain making its way into streams.  Rain gardens and bio-swales help absorb stormwater after it hits the land surface.  On top of addressing stormwater issues, the FODC Youth Action Board has implemented tree plantings along deforested sections of Deckers Creek has improved conditions by stabilizing streambanks and reducing erosion, and consequently reducing sedimentation. These plantings have also helped to cool down stream temperatures and make the stream better of coolwater species, like trout.  The trees and vegetation alos improve conditions for terrestrial wildlife, like birds and some mammals.  These improvements have resulted in the restoration of 1/6 of your stream’s habitat spaces (if you started with 24 habitat grids, add 4 more, leaving you with 20 available habitat squares), but the stream’s health status remains “less healthy.” Now, give the students 20 seconds to run and find a new habitat grid.  There may be competition at this point.  Refer to the “Less healthy stream” in #6 above in order to understand how different macroinvertebrates will fare with competition.  Macroinvertebrates (students) that lose will have to sit out.
18.) Scenario #10 (*this is one of the main goals of FODC): FODC has worked hard with local stakeholders, like the City of Morgantown, and state and federal agencies to procure the funding necessary to remediate the Richard Mine!  This has been the largest source of AMD in the Deckers Creek watershed and the day has finally come that FODC and its partners have cleaned it up!  These improvements result in a completely restored stream (all habitat spaces are restored, if you started with 24 habitat grids, then all 24 habitat grids are available) and have returned the stream’s health status to “healthy!”  Since there is plenty of habitat, there is no need for macroinvertebrates to compete for habitat spaces.  The restoration of the stream means that people can go swimming, fishing, canoeing, etc!  New businesses are choosing to include aspects of the stream into their business model, including features like trails to the stream, eating areas near the stream, etc.  There are also lots of community activities, like fishing derbies, canoe paddling days, art-on-the-stream days, etc.  The whole community now sees your stream (Deckers Creek) as a community asset, something to be protected and cherished.  The community knows how bad the stream was before and how hard it was to clean up and restore—being the wise people they are, they won’t let it be polluted and/or degraded again.  
19.) This is the end of the Deckers Creek timeline-scenario.  After completing this, you may have some ideas on how to create your very own scenarios that you can use, which I encourage you to do.  Remember to try to create a mix of “degradation” and “restoration” scenarios—this keeps things fun. 
20.)  Following your activity, review all the concepts that you have covered with your class.  Discuss their thoughts on some of the degrading issues in streams near them and how restoration activities can help improve the health of these streams (*consider using these to create your own scenario cards).  Have your students develop their own timelines and a list of groups and agencies that they may contact in order to help restore their streams.  Below is a list of some of these groups and how they can help.  
	Group name
	How they can help 

	Environmental Protection Agency 
	Federal agency that helps protect streams from pollution and provides money to restore them

	Friends of Deckers Creek 
	Local nonprofit watershed group  with a lot of experience working to restore streams

	Morgantown Utility Board
	Local authority in charge of managing stormwater. Can provide funding and support to address stormwater issues 

	Natural Resources Conservation Service 
	Federal agency that can help by providing funding to restore streams. 

	WV Conservation Agency
	State agency that provides funding to support the restoration of streambanks and streams

	WV Department of Environmental Protection
	State agency that helps protect streams from pollution and provides money to restore them

	WV Department of Natural Resources
	Can support in planning projects to promote and improve wildlife and fish habitat 

	WV Division of Forestry 
	Can support by providing trees to plant along streams 




Overview: Wildlife have preferences for certain habitat-characteristics and they seek out areas that possess these qualities.  For example, the wood thrush (Hylocichla mustelina) tends to use more mature forests that have a well-developed ground and mid-story layer (i.e., low growing plants and shrub/small trees).  Wood thrushes may use other areas; however, they tend to do best in these older forests because the habitat provides more resources, or limiting factors, which increases carrying capacity—the maximum amount of a species or group of species that a habitat can support.  The activity below will allow you to engage your class in a discussion about these important ecological concepts by transforming your students into the wildlife that are seeking out habitat.  Wildlife Habitat 101 
Exploring habitat, carrying capacity, and limiting factors

Grades: 6-8
CSOs: SC.O.3.1.05/4.1.05, SC.O.3.3.09/4.3.09, SC.O.3.3.10, SC.0.4.2.01, SC.0.4.2.02, SC.0.4.2.04, SC.0.4.2.06, SC.0.4.2.08, SC.O.5.3.01, SC.O.5.2.06
Materials from 
Kit: Wildlife info cards; flagging tape or rope to tie–off “habitat areas”

Classroom Follow-up activities: Activity evaluation; quiz concerning the eco-vocabulary terms and wildlife used for activity
Developed by:
Friends of Deckers Creek staff



Objectives:
1. Define eco-vocabulary terms: habitat, home range, carrying capacity, limiting factors, intraspecific competition, interspecific competition, and predation.  
2. Promote inquiry concerning habitat suitability and selection.
3. Educate about competition between species and their interaction with their environment. 
4. Introduce the concepts of ecosystem dynamics and how they influence a species’ ability to interact with their environment.
Preparation:  Prior to conducting this activity with your class you need to review three wildlife species (try to keep them within the same general taxonomic group; e.g., birds/salamanders/small mammals).  Create a set of three notecards with the name and a picture of each species on the front and a brief description of the type of habitat they like on the back.  Print enough so that each kid will get one.  Also, go out to your schoolyard and rope-off three “habitat” plots/areas.  Each plot should correspond to the habitat preferences of each of your species.  In other words, one habitat plot per species.  Provide a list of eco-vocabulary terms for the students to fill-in the definitions.  
Background: 
We will explore the world of wildlife habitat and discuss some of the key concepts that this activity will include.  First, habitat refers to where a species lives—at a certain point in time (e.g., winter v.s. summer habitat)—and uses to procure the necessary resources to survive and, ultimately, reproduce. Basically, habitat is a species “neighborhood.”  This is where wildlife find food, water, shelter, nesting areas, and all the other resources necessary for that individual to survive.  
The home range of a species is the area an individual lives in and uses to complete all of its necessary life functions (e.g., feeding; reproduction).  In other words, this is like an individual’s “home.”  Like moving from one house to another, the home range of an individual can change throughout its life based on the availability of food, water, nesting areas, and other resources.  Typically, a home range is smaller for an individual when more resources are available.  This is because an individual does not have to go a far to find everything it needs to survive.  
Sometimes when resources become limited, an area reaches is carrying capacity.  The carrying capacity is the maximum number of individuals an area can support.  This is based on the availability of resources.  We usually call resources that govern carrying capacity limiting factors.  Limiting factors are specific resources that limit the number of individuals an area can support.  For example, if there are only enough trees to support 10 nesting birds, then the maximum number of birds that area can support (carrying capacity) is 10 nesting birds.  These limiting factors are highly sought after and some intense competition can ensue for these resources.  When competition takes place between individuals that are the same species it is known as intraspecific competition.  When competition takes place between individuals that are different species it is known as interspecific competition.  This competition can further determine an area’s carrying capacity.  
One large threat to our wildlife in West Virginia is nonnative, invasive species.  So, what are those?  Well, any species that is from West Virginia and originally lived here prior to humans coming here is a native, or indigenous, species.  Any species that has been introduced to West Virginia, or any area, where it did not previously occur is known as a nonnative, invasive species.  These species compete with our native species for resources.  Sometimes they can outcompete our native species for those very important limiting factors.  For example, the European starling (Sturnus vulgaris) and the house sparrow (Passer domesticus) are examples of species that where introduced to North America, but originally are from Europe.  These species are cavity-nesting birds (as you will learn below, cavities are a limiting factor in many areas) and will readily outcompete native species, like eastern bluebirds (Sialia sialis) and eastern screech owls (Megascops asio), for cavities in trees to nest in.  Nonnative plants, like bush honeysuckles (Lonicera spp.) and tree-of-heaven (Ailanthus altissima), can reduce the number of native plants that produce food and provide habitat for native species.  Outdoor house cats (Felis catus), by hunting and killing, are also major threats to many birds, mammals, reptiles, and amphibians.  Cats that are left outdoors can decimate entire populations of native species.  It is critical that pet owners understand the impact outdoor cats have on our native fauna in West Virginia.  
Finally, the number one threat to native species in West Virginia is habitat destruction and degradation.  Habitat degradation occurs when an area is polluted or contaminated to the point where is cannot function to its full capacity and some factor is compromised.  In other words, an area cannot provide optimal habitat for its inhabitants, which may lead to the loss of certain species or biological communities.  Habitat destruction occurs when pollution or contamination is so extreme that the habitat can no longer function and cannot support its inhabitants.  In other words, all of the inhabitants of the area can no longer exist in that particular area due to the loss of the factors within the habitat.  Some examples of habitat degradation include building roads through an area (fragmenting the habitat), using pesticides to kill certain plants and/or insects (reducing the availabe food), and the introduction of nonnative species.  Examples of habitat destruction include surface mining for coal (like mountaintop removal), converting a forest/grassland into an agricultural or residential development area, and creating dams.  
There are actions that can be taken by individuals to help promote the conservation of native wildlife, such as planting trees and other native vegetation; installing nesting structures for cavity-nesting wildlife; keeping your pet cat inside and having it spayed or neutered; joining and/or volunteering your time to local conservation organizations (like Friends of Deckers Creek); talking to your elected officials about the importance of wildlife and fish conservation and protecting habitat for native species (think of your local public lands and how they should be protected for wildlife and fish); staying informed about local conservation issues and educating yourself about how you can help; and spreading the word about how everyone can play a role in helping our native species.  
[image: C:\Users\Doug\Desktop\FODC documents\Pictures of Deckers Creek\Deckers Creek 9-16-14\WP_20140916_12_56_59_Panorama.jpg]
Healthy section of Deckers Creek with nice intact forests that are home to wood thrush, black-throated green warblers, ovenbirds, belted kingfishers, and many of birds. Friends of Deckers Creek has worked hard to ensure the protection of this area.  It now is home to brown trout (Salmo trutta) because of our group’s projects, which aimed to clean up degraded streams in the watershed.  

Wildlife Habitat 101-activity species (Use this information for your students’ activity cards)
[image: ]Name: Wood thrush (Hylocichla mustelina)
Habitat preference: This species likes older forests that have a well-developed understory (made up of smaller trees and shrubs) to nest in and lots of leaf litter to search for their prey (e.g., insects and other invertebrates) and other food. 
Conservation:  The wood thrush is threatened by the fragmentation of their habitat.  Fragmentation occurs when any disturbance (e.g., logging; building residential and commercial areas) “breaks-ups” habitat and divides it.  This makes it easier for the brown-headed cowbird (Molothrus ater) to come in and take over their nests, or for predators, like the nonnative house cat (Felis catus) to prey on wood thrushes and their young.  Creating habitat by planting trees and protecting forests from fragmentation is of the utmost importance for the wood thrush.  
[image: ]Name: Eastern bluebird (Sialia sialis) 
Habitat: This colorful thrush prefers open areas, like grasslands and pastures, with scattered trees.  The bluebird is a cavity nester meaning it needs a hole in a tree or a nest box to nest.  They eat insects and other invertebrates and are a great way to naturally control pests. 
Conservation: As previously stated, the bluebird is a cavity nester.  Cavities are a limiting factor in many habitats, meaning that populations of cavity nesting birds can are limited by the amount of cavities available (example: if there are only three cavities in an acre, the maximum number of bluebird- and other cavity-nesting bird-nests is three).  Bluebird habitat is also threatened by land management that seeks to convert land for other uses, such as residential and commercial development and some agriculture. You can help bluebirds by installing nesting boxes in appropriate habitat, and by planting a few trees in open areas.  
[image: http://www.songbirdgarden.com/store/prodimages/American%20Robin.jpg]Name: American robin (Turdus migratorius)
Habitat: Robins are quite common and use a wide-range of habitats.  However, they tend to prefer forests that have shrubs and some openings.  They are sort of “in-between” the wood thrush and the bluebird when it comes to habitat.  They consume insects, earthworms, and soft mast, like berries.  
Conservation: While robins are quite common, they do fall prey to nonnative house cats that will find their nests and consume their young.  Also, anything that disrupts the amount of food available, like the application of pesticides to yards which can hurt earthworms and other invertebrates.  Avoid using pesticides to ensure that robins have stable food supplies.  You can plant native berry-producing shrubs that will provide food throughout the winter for robins.

Doing the activity: 
1.) What is habitat?  Describe the components of habitat (e.g., food; cover; water) and the factors that influence them (e.g., abiotic and biotic).   
a. Ask students about the places they like to hang out and what those places are like.  Example: One student may like to be in their room with it warm and sunny, while another may like the curtains shut and the room to be cooler.  These factors influence what is needed to make the room most comfortable for an individual (e.g., a cooler room would require warmer clothing, while a warmer one would require cooler clothing).  
b. Explain that this is similar to how plants and animals favor certain conditions over others and that those conditions are influenced by certain factors.  Example: Spotted salamanders need ephemeral wetlands to lay eggs and produce offspring.  These vernal pools are dependent upon seasonal precipitation and water levels.  
2.) Habitat assessment activity - Provide students with flash cards that contain information on a variety of species (e.g., wood thrush; eastern bluebird; American robin) they may find on their school property.  Divide the group into smaller groups and give each of them a team name that corresponds with one of the species (e.g., Team Wood Thrush).  Tell them they must find the area (marked with flagging) that would provide the best habitat for their team.  *Suggestion: choose areas that will have a different species assemblage.  In other words, choose the areas based on the type of habitat that is best suited for each species.  For example, a song sparrow will do better in areas that are open and contain shrubs and young trees, while a wood thrush will do better in a forest with older and bigger trees.  *Using a succession-gradient (i.e., early successional to climax community, meaning young forest to old forest) is often easiest in areas with little topographic variation.  
3.) As a large group, review each flagged location.  Each team is asked to describe why their area would be suitable for their species.  The group then discusses why the other species may not do so well in those locations (e.g., are certain factors, like large trees, missing?). 
4.) Carrying capacity activity - Next, the entire group becomes one species (e.g., wood thrush).  They are asked to act as individuals now.  They must find their own home range in a flagged area (use the area that was picked for the species you have chosen; for example, if you choose the wood thrush, use the area that corresponds to the wood thrush (older forest)).  Explain that the area has a carrying capacity that allows only a certain number of a species to inhabit it.  The rules are that each student must be an arm’s length away from any other student (this is their home range).  If a student’s “home range” overlaps with another, they must play “rock-paper-scissors” to determine who outcompetes the other for that location.  The winner remains, and the loser will go to the instructor.  *Suggestion: Give the students that do not win another task.  Have them become part of a scenario.  For example, they could become a house cat that has been introduced to the area.  *House cats are serious threats to ground-nesting birds, like the wood thrush.  
a. Define carrying capacity. 
5.) [bookmark: _GoBack]Once students have found a spot, introduce scenarios that “shake things up.”  Explain that an area’s carrying capacity is determined by limiting factors. These factors can be related to food-, cover-, water-, etc. availability.  These are all affected in different ways.  Scenarios may diminish habitat (e.g., a logging operation removes a portion of the suitable habitat), increase intraspecific and/ interspecific competition (e.g., a cold snap has reduced invertebrate populations, therefore thrushes, as well as other insectivores, must compete more for food), or “push” individuals out of an area (e.g., a newly introduced predator invades the area).  *Suggestion: Give some thought to the species you choose for the activity.  Choosing a species that requires cavities to nest, a specific food source, or habitat type help provide specific scenarios that teach students about limiting factors. 
a. How do these scenarios impact the amount of suitable habitat? 
b. Describe intraspecific and interspecific competition; how do these scenarios impact competition? 
6.) After the activities have ended, it is time to debrief the activity to gauge the students’ experiences, opinions, and skills. First, ask easy questions such as, “Did you have fun?” and “What was the most fun part of the activity?”. Questions that are catered to the lesson plan are asked afterward. Asking the students to define carrying capacity, habitat, competition, etc. will help you determine whether the children were able to understand and remember what each term means and how it affects an area. 



1

24

image3.png
MOSp,
DA Hg,
o 5

%o
B N
“RENT OF O




image4.png
NATIONAL
V MARINE
—%_—— SANCTUARY

—— . FOUNDATION




image5.png




image6.jpg




image7.jpeg




image8.tiff




image9.jpg




image10.png




image11.jpeg




image12.jpeg




image13.jpeg




image14.jpg




image15.png




image16.png




image17.png




image18.png




image19.png




image20.png




image21.png




image22.png




image23.png




image24.png




image25.png




image26.png




image27.png




image28.png




image29.jpeg




image30.png




image31.png




image32.jpeg




image1.png




image2.emf
 

 


