Oregon Coast Education Program

Grade Band: High School

DRAFT


Estuaries 101: Estuary & Watershed- Activity Summary 
 Estuaries 101


Time requirement:   

1) Exploring the San Francisco Watershed - 55 minutes

2) What’s Upstream Comes Downstream - 55 minutes

3) Water Quality at the Mouth of the Watershed – 55 minutes

4) Mapping Your Local Watershed - 55+ minutes.

Summary of Activity:  

In this activity, students investigate the nature of watersheds and their relationship to the dynamic changes that occur in estuaries due to drainage and runoff.  Students begin by examining the San Francisco Bay Estuarine Research Reserve and tracing the extent of the watershed using Google Earth.  Then they identify possible sources of pollution and contamination along the major rivers that feed into the bay.  Students also examine water quality data in the San Pablo region of the estuary and identify changes that occur due to a storm event.- Estuaries 101 Teacher guide
Part 4 challenges students to practice the same mapping and monitoring techniques on the local watershed and estuary.  The data may be found using the included resources in this summary & corresponding resource folder.  

Concepts to Teach:  Cycles, Productivity, Balance 


Standards Addressed: H.2L.2 

Instructional Strategy:  Data analysis, field experience (first hand and virtual)


Specific Objectives:  (from Estuaries 101 Teacher’s guide)

1. Identify the processes in the watershed that affect conditions in the estuary and explain some specific examples

2. Apply their understanding of changes in the watershed and the resulting effects on the estuary to explain real-life situations regarding land use and weather in watersheds

3. Understand how water quality factors are affected by natural and man-made sources of pollution and contamination.

Required Materials:  

· Copies of student reading, student data sheets (Included in lesson)

· Orienting Yourself to the San Francisco Estuary and Watershed

· Water Quality Data

· Sheets of Mylar

· Different colored markers (vis a vis work well on Mylar)

· Maps of the greater San Francisco Bay area

· Google Earth (Click on this link if you need to download it to your classroom computer)
· Computer lab or computer with projector 

Prerequisites: Previous exposure to Google Earth is helpful but not necessary. 

Lesson Procedure/Activity Description Notes
· Using a single projector and computer with the Google Earth program can provide a good introduction to the concept of mapping to the class as a whole.  This is also a good way to do this activity if multiple computers are not available. 

· Using Mylar (clear overhead projector sheets) and vis-à-vis pens allow students to “erase” work and the teacher to reuse the materials.  Remind students that the pens are most effective if used lightly (pressing hard on the Mylar will only ruin them).  

· Part 4 suggests mapping local watershed features and looking at local land uses.  If orthographic photos are not available for the desired location, Google Earth snapshots can be used. Remember to explore the “timeline” feature of Google Earth to look at habitat changes in recent years. 

· Challenge students to look at local water quality data, if available, through either the NERR’s System Wide Monitoring Program (SWMP) data or NANOOS system (links are in the resource folder).  Students can collect their own water quality data in either a local freshwater stream to compare different habitats (culverts vs. wetlands) or the local estuary.  

Adaptations & Extensions

· See page 4 of the teacher guide for great suggestions!  The map can provide a great visual resource for a series of local field experiences monitoring and discovering the habitat of the watershed. 

Additional Resources
Glossary

See lesson plan.
Standards Addressed:

H.2L.2 - Explain how ecosystems change in response to disturbances and interactions.  Analyze the relationships among biotic and abiotic factors in ecosystems.
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