Environmental Youth Connection Lesson Plan

Title:  Aquatic Macroinvertebrates (a.k.a. Water Bugs) 
Submitted by:  Carrie Hitchcock-Esch
Age level:  Elementary (can be modified for pre-K or Middle and High School)
Natural Environment or Feature required for teaching activity:  River, Stream, Lake or Pond
Location:  Waupaca River of the Rachel Carson Trail (behind Waupaca Learning Center)
Other Unique Features of Site:

Facilities at location: Bathrooms at the Waupaca Learning Center or at Riverside Park
Accessibility: woodchip trail
Directions: Rachel Carson Trail behind Waupaca Learning Center 

Driving time:


Walk time: 5 minutes

Bike time:

Other possible park locations for this lesson:  Brainerd’s Bridge Park in Waupaca, Hartman Creek State Park, or any location with freshwater would be fun to explore.
Service opportunity:  Pick up garbage/litter in the river and on river banks.  

Contact your local Trout Unlimited Chapter for stream habitat improvement opportunities.
Related subjects:  Habitat studies, biological water quality indicators, fish species, and stream mapping. 
Materials:
	

	· D-frame or kick seine net:

· wading boots, river shoes 

· Shallow pans, such as dish pans, for each group 

· 2 way microscope viewers
· Macroinvertebrate identification posters
· 1- 5 gallon bucket
· Data Collection Student Worksheet (optional) 


Additional equipment:

Hand / magnifying lenses Rulers
Small containers to separate the samples for study (e.g. baby food jars, petri dishes, ice cube trays, etc.) 
Plastic buckets if you plan to transport and identify your specimens back in the classroom: 

Thermometer
Other possible supplies:  microscopes and slides
Lesson Objectives:

· Increase awareness of macroinvertebrate importance in our local freshwater systems

· Develop understanding of freshwater habitats for all organisms.

· Integrate physical, biological and chemical aspects of freshwater as it pertains to water quality and overall health of the aquatic system.

· Encourage students to explore and investigate water in their own community. 

District Instructional Objectives: (school reference)
Performance Standards:

Background Information:

Aquatic macroinvertebrates are living organisms that you can see that are found in the water.  In common words, they are water bugs, like dragonflies, craneflies, stoneflies, and Dobsonflies.  Also included are crayfish, leeches, snails and freshwater mussels.  Studying water organisms is a fun way to explore what is living in the waters that you play in, swim in, and enjoy.  

In general, the physical features of these creatures can give you clues to whether it is a predator or prey animal.  For example, the dragonfly’s mouth parts are large and shaped for carnivorous activities, such as eating bugs and small fishes.  

As a part of the aquatic ecosystem study, these tiny life forms can tell you the health of the system.  Microinvertebrate are biological indicators because some are more sensitive to pollution and habitat changes.   The presence of certain creatures will indicate if the water quality it is excellent, fair, or poor.
Management: Look for possible safety concerns and take an inventory of the area.  Return samples back to the original body of water as to prevent the spread of invasive species and diseases. 
Procedure:
1. Before students arrive, have 3 stations set up with tubs, posters and 2 way microscopic viewers.  The tubs need to be about half full with water from the river/lake that you are sampling.

2. When students arrive, tell them the name of the water body and how it is connected to the water shed.  Example:  The Waupaca/Tomorrow River flows to the Wolf River. The Wolf River flows to the Winnebago System and the Winnebago is part of Lake Michigan Watershed.

3. Show and explain the equipment (nets, 2 way microscope viewers, and tubs)

4. Get in the water and face the net downstream (if in a river).  Gently use your foot to stir up and loosen the organisms from the rocks and sediment.  Sift the net through the water to reduce the amount of sediment in the sample.

5. Empty the sample into the tubs, filled with river water.
6. Have the student use their hands to explore the tub for organisms, which they can compare and identify on the poster.  To for further identification, a key can be used, such as one found  at the website: 

http://people.virginia.edu/~sos-iwla/Stream-Study/Key/Key1.HTML
7. Discuss the finding and share with students at other tubs.  Have students rotate to different tubs.
Review Lesson:

Student Observations and Questions for Discussion
Name 3 things that you found.
Were you surprised that they were in the water.

Life stage questions of organisms:  What is the stage of life a dragonfly that is flying around?

Evaluation of lesson by students: (example of questions for discussion with student)
· Why is this important to the community?
· How could this activity be improved or supplemented?

· What laws or regulations impact this activity?

· Can you identify a service component to this activity?

Evaluation of lesson plan by teacher:

· How easy was this to use?

· Are there tasks missing or information that needs to be updated?

· Are there components or verbiage you would add or change to make this easier to use?
Other reference material/website
http://www.epa.gov/bioindicators/html/benthosid.html 

http://kywater.org/ww/bugs/intro.htm
http://www.ciese.org/curriculum/dipproj2/en/fieldbook/macro.shtml
