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Lesson Plan—Blue Mud Shrimp Mystery Update
Summary
Students will explore an invasive species and its prospective effect on in the environment.

Key Concepts

· An invasive species is a species that does not naturally occur in a specific area and whose introduction causes or is likely to cause economic or environmental harm or harm to human health
· Invasive species affect interactions within a food web and therefore have a negative effect on an ecosystem

· Invasive species impact ecosystems in a variety of ways, including ecological, genetic, economic and health   

Objectives 

Students will be able to:

· Hypothesize and discuss causes of shrimp population decline 

· Demonstrate an understanding of food webs, and how invasive species impact them
· Communicate results by making a brochure, wanted poster or commercial 
· Apply the Scientific Method to suggest possible cause and effect relationships
· Ask questions and construct explanations

· Define problems and design solutions

· Develop and use models

· Plan and carry out investigations

· Analyze and interpret data

· Use mathematics and computational thinking

· Engage in argument from evidence

· Obtain, evaluate, and communicate information

Academic Standards

· If your state or district uses the Next Generation Science Standards, a good place to start is: https://www.nextgenscience.org/search-standards?keys=invasive+species&tid_4%5B%5D=All&tid_1%5B%5D=All&tid_2%5B%5D=All&tid%5B%5D=All&=Search
· If your state does not use NGSS, you’ll need to do a search for your state academic standards, find your grade level, and search for “invasive species.”   

Materials
· Letter from Fisherman

· Blue Mud Shrimp PowerPoint presentation

· Blue Mud Shrimp Mystery Notebook Entry Worksheet or science notebooks

· Blue Mud Shrimp Mystery Mini Project with Rubric
· “Wanted” poster blank

· Data Sets on Blue Mud Shrimp from Dr. John Chapman Mud Shrimp data set
· Student Instruction Sheet for measuring and importing data to spreadsheets Mud Shrimp Lab data sheets
· Student Worksheets for manually entering data for spreadsheets.

Key Words

· Invasive Species
· Chronic Wasting Disease

· Food Chains

· Food Webs

· Parasites

· Prions
Procedure
1. Have students read letter from fisherman.

2. Have individual students hypothesize in science notebook what they think could have caused the shrimp population to decline.
3. Have students meet with a partner to discuss their hypotheses.
4. Have partners share their hypotheses with the class. 
5. Teacher presentation of Blue Mud Shrimp PowerPoint.

6. Have students complete Notebook Entry Worksheet or answer questions in their science notebooks, either individually or in pairs.
7. Students will then work in small groups to research an additional invasive species and complete mini project, brochure, “Wanted” poster, or commercial.  (Example:  Chronic Wasting Disease as a condition potentially caused by an invasive species affecting protein structure creating prions - protein infectious particles.)
Assessment
· Product— Students create a Brochure, Wanted Poster, or a Commercial (see mini project with rubric for scoring).
· Performance—Mini project rubric.
Additional Resources
· https://www.mbari.org/blue-mud-shrimp-mystery/
· John Chapman: Saving the native shrimp Upogebia pugettensis from the introduced parasite Orthione griffenis
· Native Shrimp Once Killed With Pesticides Now At Risk From Invasive Parasite
· Mud Shrimp data set
· Mud Shrimp Lab data sheets
· www.pgc.pa.gov/Wildlife-RelatedDiseases/Pages/ChronicWastingDisease. 
· Pillbugs/Sowbugs     https://leafpacknetwork.org/
· Dichotomous Key     http://www.fishandboat.com/LearningCenter/Documents/pondstream.pdf
· BBC Cordyceps Zombie Ants  

https://www.youtube.com/watch?v=XuKjBIBBAL8 

· Chronic Wasting Disease    http://www.pgc.pa.gov/Wildlife/Wildlife-RelatedDiseases/Pages/ChronicWastingDisease.aspx
Extensions
· Dissection of a local shrimp or crayfish species

· Compare and contrast the effects of Chronic Wasting Disease on the Pennsylvania deer and elk herds. 

· Suggest various methods of monitoring the deer herd using infrared technology and drones.

· Have students create a food web of species in their area
· Comprehension questions dealing with the isopod population, blue mud shrimp population, and deer and elk herd data and graphs.

· Suggest various methods of monitoring the deer herd using infrared technology and drones.
· Qquestions dealing with the isopod population, blue mud shrimp population, and deer and elk herd data and graphs.
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