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Lesson Plan—Title
Summary

Have students use satellite images to view the primary productivity of a region as a result of up welling in the ocean. The impact of eutrophication will be studied by students using plankton cultures. 
Key Concepts

· Eutrophication is a natural process in an aquatic ecosystem where high nutrient concentrations (especially nitrogen and phosphorus) stimulate blooms of algae. Human activities such as agricultural runoff, urban runoff, leaking septic systems, sewage discharges, and eroded stream banks serve to influence eutrophication. The main effects caused by eutrophication are species diversity, dominant biota changes, plant and animal biomass increase, turbidity increase, rate of sedimentation increase, shortened life span of a lake and anoxic conditions.  
· Upwelling is the transport of cold deep water that contains nutrients and dissolved gases to shallow levels of water. This is caused by wind patterns with sunlight that creates favourable conditions.
· Dead Zones are areas where bottom water is anoxic or oxygen depleted. These zones occur along coasts and spread over areas of sea floor.Phytoplankton productivity is enhanced which leads to increased bottom anoxia.
· Use the Giovanni NASA Program, generate graphs that provide information concerning nitrate and chlorophyll.

· Generate graphs concerning the plankton that is present in an assigned location.

· Students will observe the physical characteristics of plankton.
· Included in the observation, students will test the effect of slight temperature increases on these organisms.
· Use satellite images to show dead zones in the ocean.
Objectives
· Students demonstrate the ability to use and understand the Giovanni NASA Program

· Students will observe and identify plankton species.

· Students will record the morbidity and mortality of zooplankton and graph their results.

· Students will demonstrate their understanding of up welling and the effect of temperature        changes in a system.

· Students will communicate their understanding by predicting the impact of the variables on the system and interpreting the graphs.

Materials

· Video on eutrophication and up welling 
http://reason.gsfc.nasa.gov/OPS/Giovpanni/ocean.modelDay.shtml
· Print out of instructions for Giovanni Program

· 5 Cultures of Daphnia magna)
· Water

· Thermometers

· 4-One Gallon Aquariums
· Light Microscopes & Stereoscopic Microscopes
· Droppers

· Pictures of Diatoms & Algae
· Miracle Grow Plant Food
· Concave Slide and Cover Slips

· Algal Cultures

Procedure: Part I
1. Give students a reading assignment concern with up welling, eutrophication, and climate change. 

2. Review background information about up welling and eutrophication and how they are connected.

a. Show the video about up welling and eutrophication

3. Introduce students to the Giovanni program and complete worksheet 
4. Google search: Giovanni NASA 

· Click on (Goddard Earth Sciences (GES) Data and Information Services Center ...).
· Scroll down to “Ocean color” on the gray box. 

· Choose NOBM Assimilated Daily Global Products  by clicking on JAVA Version  

· Select an area by left clicking over a red dot and dragging the mouse over the area you want to evaluate.
Part II

1. Set up 4 one gallon aquariums

2. Add one gallon of tap water with .1oz yeast to each tank (this serves as a food source for the daphnia. Allow the water to sit over a 24 hour period.
3. Observe the film clip on Daphnia behaviour. Place daphnia on a concave slide with a cover slip. Observe its movement and sketch a picture of it under low power in you lab notebook.
4. Measure the temperature of each tank.

All tanks will be kept at room temperature and receive the same      amount of sun light. The top of the aquarium will remain open. This will act as the control.
· Add 3 grams of Miracle Grow Plant Food to a labelled tank
· Add 6 grams of Miracle Grow Plant Food to a labelled tank
· Add 9 grams of Miracle Grow Plant Food to a labelled tank
· Add 12 grams of Miracle Grow Plant Food to a labelled tank
6. Mix the plant food thoroughly in the aquarium. Add 10 ml of mixed algae         culture.  Add 30 daphnia to each tank with the addition to mixed algae
7. After every ten minute interval, check the mortality of the Daphnia in the tanks.
8. Record the time, temperature and viability of the Daphnia in each tank.
9. Record the data onto a data table.
Assessment

· Performance—During the lesson students will interpret satellite images from the Giovanni NOVA web site. They will discuss the results with small groups in class. Their next task will be to graph the data using Excel. In the closing activity students will set up an experiment to observe the effect of nutrient levels on the Daphnia magma. As a result of this experiment, students will have an  understanding of the following terms: eutrophication, up welling and dead zone.
· Product—what will students produce to demonstrate understanding?
· Assessment should be directly related to the lesson objectives
· Assessment rubrics that you would use in the classroom are also helpful
Additional Resources
Please list any Web sites, books, publications, or other resources that would be helpful for teachers or students preparing for this lesson.
http://cfb.unh.edu/CFBkey/html/Organisms/CCladocera/FDaphnidae/ nia/Daphnia_magna/daphniamagna.html# 
GDaphhttp://www.caudata.org/daphnia

Daphnia magna    (14-2330)
... of 30 students. A large species of Daphnia commonly used in aquatic effluent toxicity
testing ... Price, Qty. 14-2330, Yes, $7.50 Per culture 4+ Cultures Each $7.25, ... Carolina Biological 
Green Algae    (29-6356) 
... 29-6368, Mixed Green Algae, wm Common forms for demonstration
and quiz. No, -, $4.60 Each 12+ Each $4.40, ... 
Price: 3.65 ice:$7.50 Carolina Biological

Lowes Miracle-Gro Item #:3260 Model 3260 $6.97

	     http://www.savethesea.org/STS%20dead%20zones.htm
	


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]


[image: image2.png]


[image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11]
1

