CANTON HIGH SCHOOL

SCIENCE & ENGINEERING TECHNOLOGY DEPARTMENT
                                     OCEANOGRAPHY (Honors Level)

Grade 12
Course Theme:  Honors Oceanography offers an overview of the way that oceans control the environment.   The studies include a detailed understanding of the physical oceanic environment and the organisms that are native to these environments.  It emphasizes the ecological relationships of organisms to their environment.  The course also considers the impact of human activities on the ocean environment with respect to future uses of resources and global warming.   

Specific Content:  Students will know:
Introduction to the Planet

· The history of exploration of the oceans and methods of exploration
· historically important findings

· The theory of origins of solar system, earth, atmosphere, oceans and life

· Radiometric dating and the geologic time scale

· Current methods of exploration and testing

Plate Tectonics and the Ocean Floor

· Evidence for continental drift and plate tectonics

· How to explain paleomagnetism and magnetic reversal

· How to explain convergent, divergent and transform plate boundaries

· Types and formation of marine sediments: lithogenous, biogenous, hydrogenous and cosmogenous

· Ocean floor feature:  ridge, rise, seamount, guyot, islands. basin, rise, slope, shelf

Water and Seawater

· Atomic structure

· Molecular properties:  geometry, polarity, viscosity, boiling and freezing points, adhesion, cohesion, surface tension, heat capacity

· How density influences ocean and atmospheric flow

· Salinity and pH

· That dissolved gases and solids that make up the oceans
· How to explain halocline, thermocline, pycnocline in different climate zones
· The different zones of the area :  benthic, oceanic and nomenclature dependent on depth

Air-Sea Interaction

· The heat budget: distribution of solar energy, seasons

· Oceanic heat flow patterns

· Atmospheric flow patterns:  the relationship of Hadley cells and Ferrell cells 
· What the Coriolis effect is and how it changes with latitude

· How the ocean and the atmosphere interact to produce winds, storms, and climate patterns

· What the ocean’s role is in reducing the Greenhouse effect

Ocean Circulation

· Be able to explain basic general surface currents resulting from geostrophic  flow

·  The name, direction of flow and general temperature of the surface currents of the world

· What the influence of surface currents is on weather

·  What causes upwelling and downwelling and their importance

·  The sources and worldwide thermohaline curculation as well as its importance
Biological productivity and Energy Transfer

· Factors that effect primary productivity and what environmental components effect productivity

·  How light, gasses and nutrients are effected by depth

Plankton

· The difference between haloplankton and meroplankton

·  The biology of phytoplankton and zooplankton and their position in the food chain

·  The role of the thermocline, halocline and pycnocline plays in plakton productivity.
Benthic habitat

·  And be able to define the various benthic habitats: rocky coastal, sandy coastal, salt water marshes, estuaries, coral reefs, vents and abyssal plain

· How the stresses that exist in each of these habitats

· How to identify and explain adaptations that organisms have developed to cope with environmental conditions

Pelagic environment
·  The parameters of the oceanic environment

· Which organisms exist in the oceanic environment

·  Characteristics of nekton

· Adaptations to buoyancy; seeking prey; and defense
Beaches and Shoreline Processes

· Parts of  beach features and the forces that create these features

· Characteristics of erosional and depositional coastlines

· The features that differentiate between winter and summer beaches

· How to identify beach making processes by looking at color of sand; texture of sand and beach slope

Waves and Water dynamics

· How to identify wave characteristics

· What factors generate and affect waves

· The characteristics of wave behavior

· The coastal effects of waves

Tides

· The tide generating forces

· How geophysical feature affect tides

· The characteristics of diurnal, semidiurnal and mixed tides
· How to read tide tables and predict tides

Marine resources

·  State and federal components of maritime law and know the difficulties involved in monitoring and enforcing laws

·  Ecosystems and be aware of major fisheries

· How  mariculture and aquaculture operate
·  The geologic  and chemical resources
Marine Environmental Concerns

·  The main types of  pollution

·  Possible effects of these types of pollutions

·  About various types of species invasion and the possible consequences

Teaching Methods:

· Laboratory experiments

· Demonstrations

· Class discussion

· Lecture 

· Small group work

· Independent study

· Field trips to Boston Harbor, New England Aquarium, Iceland, and local beaches

Integration of Technology:

· PASCO computer interfaced sensors and probes will be used for the collection and analysis of experimental data.

· PowerPoint will be used for the presentation of course material and student projects

· Excel spreadsheets will be used for the analyzing data

· Web Quests used for independent research and extra credit reports

On-line student resources:

  http://cwx.prenhall.com/bookbind/pubbooks/thurman2/
Integration of Writing:
· Laboratory reports require students to analyze data and draw conclusions

Open-response questions on tests require students to infer, analyze, predict, and conclude on the basis of data, diagrams, and hypothetical questions

Assessment & Grading:

· Tests and quizzes consist of true/false, multiple choice, calculation, and open-response, critical thinking questions.  (about 70%)

· Laboratory reports require the representing and analyzing data, performing calculations, answering critical thinking questions, and drawing conclusions and writing and presenting reports.  (about 30%)

· Homework is assigned multiple times per week and if not assigned, students should be reading the textbook and reviewing class notes.

Text:  Thurman, Harold V. and Trujillo, Alan P.  Introductory Oceanography, Tenth Edition, Pearson, Prentice Hall, 2004.
