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Lesson Plan—Salmon- Are They Coming or Going?
Summary: Salmon are a keystone species that are indicators of the health of the environment. Learning about the biodiversity and population of the species we indirectly learn about our own environment.
Key Concepts

· Humans are responsible for the health of the salmon population
· Biodiversity aids in the health and well being of salmon

· Salmon population can be tracked using a variety of sensors 
· Benchmarks: The population of salmon fluctuates for a variety of reasonsEcosystems can be reasonably stable over hundreds or thousands of years. As any population grows, its size is limited by one or more environmental factors: availability of food, availability of nesting sites, or number of predators. 5D/H1* 

· If a disturbance such as flood, fire, or the addition or loss of species occurs, the affected ecosystem may return to a system similar to the original one, or it may take a new direction, leading to a very different type of ecosystem. Changes in climate can produce very large changes in ecosystems. 5D/H2* 
· The basic idea of biological evolution is that the earth's present-day species are descended from earlier, distinctly different species. 5F/H1* 

· Heritable characteristics can be observed at molecular and whole-organism levels—in structure, chemistry, or behavior. 5F/H4a 
· Heritable characteristics influence how likely an organism is to survive and reproduce. 5F/H4b 

· New heritable characteristics can result from new combinations of existing genes or from mutations of genes in reproductive cells. Changes in other cells of an organism cannot be passed on to the next generation. 5F/H5 

· Natural selection leads to organisms that are well-suited for survival in particular environments. 5F/H6a 

· Chance alone can result in the persistence of some heritable characteristics having no survival or reproductive advantage or disadvantage for the organism. 5F/H6b 

· When an environment, including other organisms that inhabit it changes, the survival value of inherited characteristics may change. 5F/H6c 

· Modern ideas about evolution and heredity provide a scientific explanation for the history of life on Earth as depicted in the fossil record and in the similarities evident within the diversity of existing organisms. 5F/H7* 

· Life on earth is thought to have begun as simple, one-celled organisms about four billion years ago. Once cells with nuclei developed about a billion years ago, increasingly complex multi-cellular organisms evolved. 5F/H8 

· Evolution builds on what already exists, so the more variety there is, the more there can be in the future. But evolution does not necessitate long-term progress in some set direction. Evolutionary change appears to be like the growth of a bush: Some branches survive from the beginning with little or no change; many die out altogether; and others branch repeatedly, sometimes giving rise to more complex organisms. 5F/H9 

· The continuing operation of natural selection on new characteristics and in diverse and changing environments, over and over again for millions of years, has produced a succession of diverse new species. 5F/H10** 
· The basic idea of biological evolution is that the earth's present-day species developed from earlier, distinctly different species. 5F/H1 

· Molecular evidence substantiates the anatomical evidence for evolution and provides additional detail about the sequence in which various lines of descent branched off from one another. 5F/H2 

· Natural selection provides the following mechanism for evolution: Some variation in heritable characteristics exists within every species, some of these characteristics give individuals an advantage over others in surviving and reproducing, and the advantaged offspring, in turn, are more likely than others to survive and reproduce. The proportion of individuals that have advantageous characteristics will increase. 5F/H3 

· Heritable characteristics can be observed at molecular and whole-organism levels—in structure, chemistry, or behavior. These characteristics strongly influence what capabilities an organism will have and how it will react, and therefore influence how likely it is to survive and reproduce. 5F/H4 

· New heritable characteristics can result from new combinations of existing genes or from mutations of genes in reproductive cells. Changes in other cells of an organism cannot be passed on to the next generation. 5F/H5 

· Natural selection leads to organisms that are well suited for survival in particular environments. Chance alone can result in the persistence of some heritable characteristics having no survival or reproductive advantage or disadvantage for the organism. When an environment changes, the survival value of some inherited characteristics may change. 5F/H6 

· The theory of natural selection provides a scientific explanation for the history of life on earth as depicted in the fossil record and in the similarities evident within the diversity of existing organisms. 5F/H7 

· Life on earth is thought to have begun as simple, one-celled organisms about 4 billion years ago. During the first 2 billion years, only single-cell microorganisms existed, but once cells with nuclei developed about a billion years ago, increasingly complex multicellular organisms evolved. 5F/H8 

· Evolution builds on what already exists, so the more variety there is, the more there can be in the future. But evolution does not necessitate long-term progress in some set direction. Evolutionary changes appear to be like the growth of a bush: Some branches survive from the beginning with little or no change, many die out altogether, and others branch repeatedly, sometimes giving rise to more complex organisms. 5F/H9

· . Human activities, such as reducing the amount of forest cover, increasing t …

 HYPERLINK "http://www.project2061.org/publications/bsl/online/index.php?chapter=4" \l "bm_4CM7" Human activities, such as reducing the amount of forest cover, increasing the amount and variety of chemicals released into theosphere, and intensive farming, have changed the earth's land, oceans, and atmosphere. Some of these changes have decreased the capacity of the environment to support some life forms.
Objectives

Upon the completion of this activity students should:
· Observe the biodiversity of salmon species and compare the species.
· Identify the causes for the increase and decrease of salmon population

· Observe the stages in the life cycle of salmon

· Graph the data from the most recent salmon count in the Pacific Northwest

· Compare the data between each decade beginning in 1940 to present

· Discuss the impact of dams on salmon population
Materials

· See attached graph and data
· See attached power point

· Video by Bull Frog Video on Salmon

Procedure
1. View the power point. Collect data from power point on mass and length for each species of salmon. Using a graph with a double y-axis, plot the data with the x-axis as fish species and y-axes as mass and length.

2. Using the data on fish population, graph the change in the population over 6o years.
Assessment

· Performance—Students will watch power point to gather information on salmon.
· Students will view the video on Salmon from Bull Frog Videos.

· Students will graph data on salmon from the data table.
· Students will research information on dams in the United States.

      Find the names of dams that have closed lately and find out how salmon

· population has changed as a result of dams removal.
· Product—Students will generate 2 graphs of salmon data on population change and biological factors
· Students will have their knowledge of the unit tested using an evaluation document
Additional Resources
· www.Kingcounty.gov/environment/animalsAndPlants 

· www.wdfw.wa.gov/outreach/fishing/salmon.htm 

· www.blueoceaninstitute.org 

· www.nps.gov/olym/naturescience/the-salmon-life-cycles.htm 

· Significance of Salmon/Natural Connections/ISBN 1-59458-426-5/Bull Frog Films/copyright 1999. 

Got time?

If you have time before your presentation, it would be helpful for me for you to provide

· Relevant content standards—National Science Education Standards: http://www.nap.edu/readingroom/books/nses/html/6a.html
· Science skills (using the Essential Science Skills grid on the EARTH Web site: http://www.mbari.org/earth/skills.htm
· Ocean Literacy Standards:
http://www.coexploration.org/oceanliteracy/documents/OceanLitChart.pdf[image: image1.png]
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