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Honolulu, Hawai'i 96822

Sustainable Maintenance of Fish Habitat

A Science, Technology, Engineering, Art, and Math (STEAM) lesson using the Columbia River Salmon and the Hawaiian 'o'opu (goby) fish as case studies

Objectives:
Science: understand fish physiology and what is required for perpetuation of the species
Technology: address issues of alteration of stream and river beds for man's objectives
Engineering: study the design and creation of the Grand Coulee Dam. Study the design and effects of stream diversion for irrigation in Hawai'i.
Art: create a watercolor painting of a salmon or an 'o'opu.
Math: calculate the costs to society when our fish resources are compromised.

Background: The construction of the Grand Coulee Dam on the upper Columbia River in Washington State meant that the salmon could no longer reach their spawning beds. Electricity generated at the dam powers several states, but the Native Americans, whose lifestyle and diet depended upon the salmon, were impacted greatly.

The agricultural activities of sugar cane production and growing pineapples in Hawai'i depended upon a reliable source of water.  Along with rain, and artesian springs, streams were altered to provide irrigation water to the crops.  The endemic o'opu (goby) was encumbered in its travel to its spawning grounds.  Introduction of exotic fish to the stream ecosystem compounded the problems for the 'o'opu.

Activities: 
Science: study fish anatomy and the lifecycles of the salmon and 'o'opu (goby).
Activity: presentation of the lifecycle.  
Social Studies: study the impact on the Native Americans of the loss of salmon.
	Activity: Colville tribe and the role of salmon
Technology: study the mechanism for creating electricity using hydropower.
	Activity: study the construction of the Grand Coulee Dam
Engineering: study the construction of the Grand Coulee Dam
	Activity: research how electricity is made from gravity and water 
Art: draw and paint the salmon and/or the goby.  Shape, texture, color and complexity of form   
	will be different in the various life phases.
	Activity: draw and paint a mature 'o'opu or salmon
Hawaiian Studies: legend of the 'o'opu god, and 'o'opu as a food source
	Activity: read the legend of the 'o'opu
Research and writing: using words to express, inform, and persuade
Activity: form a concise summary of research that will inform one aspect of the fish and/or habitat
Math: research the cost of electricity in Seattle and the cost of electricity in Hawai'i.  How do 
	they compare?  What makes the electricity we use in Hawai'i? 
Activity: where does it make more sense to put up solar panels?
Outdoor Education: research the lifecycle of the 'o'opu.  
Activity: What will I look for when I go on a stream walk?
Social/Emotional Learning: responsible living.  How do I live in a way that respect the needs of 
	others and myself at the same time?

Procedure:  Students gather and are told about the Grand Coulee Dam and the Native Americans effected by the alteration of the Columbia River.  Students are told about the 'o'opu and its habitat in our streams and ocean.

Students pick a partner and draw a slip of paper from a basket that has one of the following questions on it.  Using their own personal computers, each pair of students researches their topic and writes a paragraph of five or more sentences.  Students who finish early can help others find the information they need.

What is the Grand Coulee Dam?
What is the job of the Salmon Chief?
What is the Ceremony of Tears at Kettle Falls?
What do we know about waterfalls and the 'o'opu?
What is the impact of the exotic fish in the Hawai'i streams?
What are the varieties of 'o'opu and their locations in Hawai'i?
Retell the legend of the 'o'opu in your own words
How does flowing water generate electricity?
What is a "fish ladder"?
What are locks in a dam?
What is a reservoir?

Conclusion: Man's activities impact the fish in our streams and rivers.  Discussion of who's interests are being served by each of the decisions which have been made.  Each student commits to a behavior which aligns with her/his understanding of the issues presented. (Examples of behavior commitments: Turn off the lights when I leave a room. If I don't finish all the salmon on my plate, I will save the rest for later, not throw it away.  I will not dump my aquarium fish into the stream.)

Students each present their writing orally to the class and answer questions from their classmates.

Students next do an image search on their computer and find a mature fish they want to draw, and paint.  As we do our artwork, students are encouraged to use several images for reference if that will make a more compelling painting. Their drawing is made with pencil on watercolor paper, then outlined with extra fine Sharpie.  Watercolor paints are added slowly, using thin transparent layers to build up the color desired. 

All paintings are displayed.  Students write a self-evaluation, expressing in three or more sentences, what they learned, what they liked, what went well, and what changes they would make, if any. 

Evaluation:  Each student will have a finished watercolor drawing and painting of the fish or fishes of their choice, a one paragraph statement on their research, and a written statement of their personal commitment. 
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