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Microalgae  - Blooms Gone Wild

Summary

Following an introduction of the general types and characteristics of microalgae, students will analyze near real time data that reflects algae concenrations and conditions that might foster that development.  By the conclusion of the lesson, students will be able to  make educated predictions of potential for algae development given a set of environmental conditions.

Key Concepts

· Microbes are everywhere: they are extremely abundant and diverse

· Life on Earth could not exist without microbes

· Resource availability and abiotic factors affect algae growth

Objectives

· Observe and identify satellite imagery showing chlorophyll concentrations and sea surface temperature (SST)

· Demonstrate understanding of the variables that affect microbial algae growth 

Provided in this lesson

· Circle Map master and possible answer key

· Venn diagram master and possible answer key

· Algae Bloom webquest sheet master and answer key

· Sample Assessment master and answer key

· Graphic organizers for cause and effect

· Sample Satellite images 

· Web Resource Links

Materials needed by teacher

· Teacher computer and projector

· Individual/Partner student computers with webaccess

· Circle Map overhead or poster, individual student copies

· Venn diagram overhead or poster, individual students copies

· Phytopia CD

· Algae Bloom webquest student copies

· Assessment student copies

· Graphic organizers for cause and effect

Procedure

Part I    Complete the introduction to microbial algae.  Possibly use lesson “Microbes:  The Good, the Bad and the Bountiful”.  Modify for your class by increasing complexity as appropriate.  

Part II  As a class, using a KWL or similar tool, brainstorm conditions that might be required or affect algae growth.  

If required to help narrow ideas or get more ideas, remind students that microbial algae are the “grass of the sea” and have needs similar to plants on land.

Part III  View images from OceanColor website.  See provided instruction sheet with screen shots.

· Access level 3 browser

· Using the Terra Modis satellite, download an image showing chlorophyll level and ocean temperature for the same month.

· If a computer lab is available, teachers can choose to allow students to select parameters and obtain own photos.  Alternatively, teacher may download pre-selected images to a network drive for students to view.

· Low-tech option:  teacher may download and print several copies (1 for every 2 students at least) of the color pictures and pass out to students. High resolution color printing and lamination recommended.

· Students look at two region of the United States – the Pacific Northwest and Gulf Coast.  These areas have high chlorophyll levels but very different temperatures. Explain color indexes to students.  Allow students time to consider the pictures and then have a discussion on if chlorophyll and temperature are connected. (Extension – may obtain numerical data from same site and graph pairs to show inverse, direct or no correlation)

· Discussion questions:

1. What do you notice about the two regions in terms of chlorophyll and sea surface temperature (SST)

2. Compare and contrast the conditions present.  (Venn Diagram)

3. Make a prediction about the causes of the high chloropyll levels in areas of differing SSTs.

Part IV   Lead in to exploration of nutrients and the role they play in algae growth and the development of algae blooms.  If available, show Phytopia Phytofactors Video 1. Other possibilities include direct teacher instruction or to create a short webquest of the bigelow.org/foodweb website.

· Introduce upwelling and compare to nutrient runoff as the mechanism for nutrient introduction to coastal areas of the United States.

· Revisit satellite maps to ensure students understand that increased level of chlorophyll represent increased photoplankton levels.

· Explain that nutrient increases in these areas can be introduced through two major mechanisms – coastal upwelling and nutrient runoff.  

Show silent video from Woods Hole – teacher voice over the mechanism of upwelling.  Sample explanation: Coastal upwelling begins with wind. Winds blow across the water, blowing surface waters away from the land. Deep waters come up to fill in the space left by the leaving surface water. Deep waters are rich in nutrients including nitrate and phosphate, which are used by phytoplankton, along with carbon dioxide and light energy from the sun to complete photosynthesis.  Ask students which region they think upwelling is the major factor leading to algal growth. http://www.whoi.edu/page.do?pid=11501&tid=1061&cid=2279&cl=2331
· Using images from report below and other sources to show extent and effects of nutrient runoff in the Gulf  of Mexico.  http://fire.biol.wwu.edu/trent/alles/WaterPollution.pdf

 HYPERLINK "http://fire.biol.wwu.edu/trent/alles/WaterPollution.pdf"
 
Part V  Introduce algal blooms and let students explore information presented in the webquest.

· Compare and contrast harmful and benign algal blooms.  

· Either indivually or in groups compare and contrast the various algal bloom including algae type, common locations, positive / negative impacts.

· Possible extension questions

1. Do toxic algal blooms have any positive effects?

2. Do non-toxic blooms have any negative effects?

Part VI  Using satellite imagery from several different months, have students decide if a bloom is likely or not.  See attached activity instructions for a possible kinesthetic vote way to do this.  Have students verbally explain why they made their choice. Correct any misconceptions.


· Performance—Following all activities, give each student Worksheet Assessment Page.  Students must select and defend their choices for which imagery represents areas with the right conditions for a bloom.

Rubric attached


Additional Resources

Please list any Web sites, books, publications, or other resources that would be helpful for teachers or students preparing for this lesson.

· oceancolor.gsfc.nasa.gov
· cmore.soest.hawaii.edu

· www.bigelow.org/foodweb
· www.oceanlink.island.net/biodiversity/ask/ask.html
· www.whoi.ed/redtide
· fire.biol.wwu.edu/trent/alles/waterpollution.pdf

· cmore.soest.hawai.edu/education/kidscorner/ur_q1.htm

· planetquest.jpl.nasa.gov/aliensafari/aliensfari.html

· http://www.whoi.edu/page.do?pid=11501&tid=1061&cid=2279&cl=2331
Standards Addressed

· Relevant content standards—National Science Education Standards

Life Science: Populations and Ecosystems - The number of organisms an ecosystem can support depends on the resources available and abiotic factors, such as quantity of light and water, range of temperatures, and soil composition. Given adequate biotic and abiotic resources and no disease or predators, populations (including humans) increase at rapid rates. Lack of resources and other factors, such as predation and climate, limit the growth of populations in specific niches in the ecosystem.  http://www.nap.edu/readingroom/books/nses/html/6a.html
· Science skills - Essential Science Skills grid on the EARTH Web site:

Asks questions                    

Makes predictions                         

Makes inferences                         

Uses evidence to construct explanations                          

Reads and interprets various types of graphs                          

Analyses data                         

Draws conclusions                          

Identifies variables                            

 Uses the Internet to find information                    

http://www.mbari.org/earth/skills.htm
· Ocean Literacy Standards:

5b.  Most life in the ocean exists as microbes. Microbes are the most important primary producers in the ocean. Not only are they the most abundant life form in the ocean, they have extremely fast growth rates and life cycles.

5f.  Ocean habitats are defined by environmental factors. Due to interactions of abiotic factors such as salinity, temperature, oxygen, pH, light, nutrients, pressure, substrate and circulation, ocean life is not evenly distributed temporally or spatially, i.e., it is “patchy”.
http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf[image: image1.png]
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