Environmental Systems and Societies

(International Baccalaureate – Secondary Diploma)

Essential Unit 6 (EO6)
(Energy Flows and Matter Cycles)

Unit Statement:
The energy budget and flow of energy through an ecosystem from sun radiation input to heat loss will be studied. The conservation of matter and processes involving the transfer and transformation of carbon, nitrogen and water as they cycle within an ecosystem will be described. Productivity of an ecosystem will be measured and calculated. 
Materials:
Environmental systems and societies course companion. Jill Rutherford. Oxford university press. 2009.  (Chapter 4)
Living in the environment. Tyler Miller & Scott Spoolman. Brookes/Cole, Cengage learning 2009. 16th Edition. (Chapter 2)

Selected laboratory equipment and material

Essential Outcomes: 

1. Describe and explain the transfer and transformation of energy as it flows through an ecosystem.
2. Describe and explain the transfer and transformation of materials as they cycle within an ecosystem.
3. Define the terms gross productivity, net productivity, primary productivity and secondary productivity.
4. Define the terms and calculate the values of both gross primary productivity (GPP) and net primary productivity (NPP) from given data.
5. Define the terms and calculate the values of both gross secondary productivity (GSP) and net secondary productivity (NSP) from given data.
Suggested Assessment Tools and Strategies: 
1. Construct and analyse simple energy-flow diagrams illustrating the movement of energy through ecosystems, including the productivity of the various trophic levels.

2. The distinction between storages of energy illustrated by boxes in energy-flow diagrams (representing the various trophic levels), and the flows of energy or productivity often shown as arrows (sometimes of varying widths) needs to be emphasized.

3. Construct and analyse flow diagrams of required nutrient cycles.

4. Use grass growth experiment to measure bio mass and calculate production 

5. Use light and dark Algae bottle experiment and DO concentrations to measure net primary production 

6. Use insect or invertebrate samples to food weight in and measure population weight changes to calculate net secondary productivity 
