Oceanography Expectations
Unit 1  Formation of the Earth and Oceans

Understand:

1. Theories are explanations of how the natural world works based on evidence. 

2. The earth and its oceans are systems that move energy and matter from place to place.

3. Energy and matter are conserved in earth’s systems.  They are neither created nor destroyed.  The system simply moves them from place to place.

Know:

1. The Nebular Hypothesis of Solar System formation

2. How relative and absolute dating are done

3. History and evidence of the Theory of Plate Tectonics

4. The structure of Earth’ interior

5.  Radioactive Decay of the core is believed to be earth’s internal energy source

6. How a convection current works

7. Types of plate boundaries and how they work

8. Geographical features associated with plate tectonics

9. How islands are formed

10. The physical structure of the ocean floor

11.  The sources and deposition patterns of sediments

Be Able To:

1. Explain how scientist develop theories

2. List and evaluate the evidence supporting a major theory 

3. Create a scale model of the structure of earth

4. Create a diagram of the Rock Cycle labeling each stage and detailing weathering, erosion and deposition.  Evaluate for the conservation of matter.

5. Create a scale model of the ocean floor labeling the geographic features

Unit 2 Fluid Dynamics of the Ocean 

Understand:

1.  The special properties, both physical and chemical, make water unique.
2.  Currents are created in a fluid base on thermal exchange and density differences.

Know:

1. The molecular structure of water
2. The physical properties of water

3. The relationship between the physical properties of water, surface tension and viscosity

4. The special properties of water

5. The thermal properties of water

6. The relationship between latent heat, melting and freezing

7. The composition and chemistry of salt water

8. The causes and effects of deep ocean currents

9. The causes and effects of surface currents

10. The causes and effects of upwelling

Be Able To:

1. Create a model of a water molecule and explain polar covalence

2. Explain the interrelationship of salinity, temperature and density 

3. Explain how differential heating works and its effects on the oceans

4. Explain how the Coriolis Effect interacts with differential heating rates to cause global air current and their effect on global surface currents

5. Diagram global surface currents. 

Unit 3  Ocean / Atmosphere Interface

Understand:

1.  Earth’s systems do not operate in isolation, they effect and are effected by other systems and forces.

2. All waves (ocean, mechanical, electromagnetic) have the same properties.

Know:

1. What mechanical waves are

2. The relationship between wavelength, frequency, amplitude and speed

3. The nomenclature of ocean waves

4. The types and causes of ocean waves

5. How the ocean’s heat budget works and its effect on weather and climate

6. The cause and effect of major ocean generated weather events

7. The cause of tides

8. The types of tides
Be Able To:

1. Diagram and label a series of waves

2. Explain the relationship between wavelength, frequency and speed.  Given two of those factors compute the third

3. Explain the relationship between the oceans, atmosphere, weather and climate

Unit 4  Marine Habitats
Understand:

1.  All Ecosystems have a source of energy which flows in one direction through the system.
2.  Each ecosystem has a variety of habitats which are populated by organisms uniquely suited to exploit that habitat.
3.  All organisms, including man, have an impact on their environment.

Know:

1. The four major oceanic environmental zones.
2. The major habitats within each zone
3. The location of each of those habitats and how they form
4. How organisms are adapted to live in a marine environment
5. How organisms are adapted to their individual habitat. 
6. The major energy source for each zone
7. The primary producers for each zone
8. The primary consumers for each zone
9. The types of relationships between organisms
10. The potential effects of global warming on the oceans i.e. rising sea levels, composition changes, habitat change.
11. The potential exploitation issues related to the oceans (over fishing, endangered species, Mariculture)
12. The waste disposal issues related to the worlds oceans
13. The impact of exotic species on local ocean ecosystems / habitats
Be Able To:

1. Diagram the food web of an environmental zone illustrating feeding relationships / energy flow.
2. Differentiate between the different ocean habitats and their formation
3. Explain what organisms are associated with each habitat and how they are adapted to exploit it.
4. Discuss and evaluate environmental issues, potential long term impact and possible solutions.
