Name: Macroinvertebrate Identification and Interpretation
Content area: Ecology
Grade: 6-12


Standards:


· PA Environment and Ecology Standards 

4.1.7 D, 4.1.10 D, 4.1.12 A, 4.2.7.C, 4.2.8.C, 4.2.10.C, 4.5.7. C,  4.5.10. C,
Overview:

This lesson can be used as a stand alone lesson or combined with the water quality testing lesson and/or the Macroinvertebrate Identification and Interpretation of an impaired stream. The lesson can involve students obtaining a macroinvertebrate sample (ideal) or the teacher can obtain a sample or photos for each group. Students identify the macroinvertebrates and determine an integrity score. Students will discuss biological diversity, and pollution tolerances of macroinvertebrates.
Resources:
· http://fishandboat.com/education/catalog/pondstream.pdf
· http://www.troutnut.com/
· http://www.dep.wv.gov/WWE/getinvolved/sos/Pages/ASOPbio.aspx
Materials:

·  “Cold-Water Ecology” Power Point lesson

· Preserved macroinvertebrates, macroinvertebrate photos, or macroinvertebrate collection supplies.

· Dichotomous Key (Determine which of the included key’s and worksheets is most appropriate for the age of students)
· Dichotomous Key worksheets


Objectives:

· TSWBAT use and understand a dichotomous key.

· TSWBAT define biodiversity, and explain its importance

· TSWBAT define and utilize pollution tolerances to determine the health of a waterway.

Set-Up:

1. Present the cold water ecology lesson to students. 

2. If able to students should collect macro invertebrates to be identified stream side and released to the waterway. 
If this is unable to be completed the teacher should obtain preserved samples of macroinvertebrates, or photos of macroinvertebrates photos can be obtained from Trout nut.com. Samples should score a 2.5 or higher using the worksheet.
3. Divide students into groups or pairs.
4. Discuss with students the pollution tolerance of macroinvertebrates, and why it is important for streams to have a variety of macroinvertebrates present not only pollution intolerant species. 
Procedure:
  

1. In groups students will use the dichotomous keys to determine the identity each macroinvertebrate which has been collected or provided in photos. 
2. Students should record the number of each type of macroinvertebrate on the worksheet provided. (If students are obtaining samples from a stream they may find macroinvertebrates not listed on this worksheet. Have them determine the pollution tolerance using http://www.dep.wv.gov/WWE/getinvolved/sos/Pages/ASOPbio.aspx when they return to the classroom)
3.  Students then should follow the worksheet to obtain a Biological Integrity Score (BIS). 

Closure:


1. Have students present their BIS to the class, and discuss what this score indicates about the health of a stream. 
2. Have students evaluate the short falls of this sort of evaluation, such as a stream which only contains mayflies will score well but does have diversity.

Extensions:

1. This lesson can be expanded to be taught as a weeklong procedure which would include comparing two steams one impaired one non-impaired and testing water quality from these two streams as well. 

