


	VII.  COURSE OUTLINE

Unit 1:  Chemical Oceanography


A. Overview of basic chemistry principles



1. Mixtures and solutions, water as universal solvent



2. Composition of matter: atoms, elements, compounds



3. pH of solutions: acids, bases, and salts



4. Osmosis and diffusion



5. Concentration of matter



6. Lab: Make sea water in the classroom; explore different salinities based on density.

                              7. Lab: testing the pH of sea water as part of a field trip to the local beach. Also,

                                            Introduction to the metric system


B. Properties of Water



1. The structure of the water molecule



2. Unique properties of water



3. Solubility of salts- Salinity

                             4. Lab: cohesion and adhesion of water, water drops on a penny, nickel, dime surfaces

                             5. Lab: displacement of water, buoyancy of various objects, Archimedes principal. 


Unit 2:  Physical Oceanography-  Ocean currents and waves


A. Ocean Circulation



1. Identification of surface currents



2. Up-welling and down-welling



3. Deep ocean current patterns



4. Lab: Mapping of surface currents, temperatures on a world map from PowerPoint.

                                          Experiment with hot and cold thermal currents in aquarium, reflects density

                             5. Lab: video of satellite surface currents. Test  local coastal waters for micro 


                   plankton (zoo and phyto) from trip to rocky shoreline.

B. Waves



1. Physical characteristics of waves 



2. Types of waves



3. Wind as the major cause of waves



4. Lab: Look at the interaction of waves; PowerPoint of wave tank motion.  Students

                                        review notes from prior trip to local shore, resulting in class discussion.         


C. Tides



1. Interaction between the Sun, Moon, and the Earth  cause tides



2. Different tidal patterns 



3. Lab: Predicting tides using tide tables from local newspaper



4. Lab: Predicting tides using lunar cycles, Highlight Bay of Fundy

Unit 3:  Geological Oceanography


A. Structure of the Earth



1. Internal Structure



2. Continental and Oceanic Crust



3. Plate Tectonics




a. Plate movement and the formation of the oceans




b. Structure of the land masses of the ancient, as well as the present Earth




c. Continental drift




d. Lab: Recreate Pangaea, piece together continental plates from student made                          .                                                      cardboard cut-outs. Name major tectonic plates and their interactions


4. Sea floor




a. Sea floor spreading




b. Significance of the Mid-Ocean ridges




c. Lab: Sea floor mapping of the mid-ocean ridges, analyse hydrothermal vents               


                                        thru DVD from Monterrey Bay Aquarium deep sea project. Lab write up.   

                                                      Live internet hook-up with NOAA research vessel.           
                             5. Continental margins




a. Continental Shelf, Slope and Rise

                                            b. Lab: From The Living Ocean-draw  &  color  continental slope, shelf and rise.

Unit 4. Organisms of the Oceans

A. Review of scientific (bi-nomial nomenclature) classification system of organisms.

1. Lab: Students learn how to design a cladogram and draw one for marine invertebrates.


                     Taxonomic classification and Identification


B. Marine Prokaryotes- the first Kingdom



1. Cyanobacteria- the first step




a. Earliest forms of organisms from Earth’s past




b. Processes that helped develop Earth’s atmosphere




c. Evolution of Marine  bacteria, endosymbiont theory

                                           d. Lab: computer research on selected organisms. Preparation for field 

                                                      trip.  Students research, write paper, and make oral class presentation.


C. Protists- combination of both plants and animals



1. Unicellular algae- plant like protists, phytoplankton




a. Diatoms- the major source of Oxygen in the atmosphere



2. Protozoan- animal-like protists

                                            a. How to use a microscope. Hand-outs and hands-on. Lab quiz

                                            b. Lab: Microscopic view of ocean water, unicellular organisms to isopods. 



3. Multi-cellular algae: The Seaweeds, and photosynthetic pigments of marine plants




a. Green algae




b. Brown algae




c. Red algae



4. Lab: Identification of algae- diatoms and seaweeds (Feather-boa, Giant Kelp, etc,)     

                                          Macro specimens from local beach.  Draw microscope and video projections.

                             5. Field trip, half day to Sea Lab, Redondo Beach. Field experience, instruction by

                                           Sea-Lab educators. Includes local macro marine organism identification.


D. Kingdom Animalia- structure/ function/ habitat/ importance



1. Invertebrates-  (and zooplankton)




a. Phylum Porifera- Sponges- the first multi-cellular animals





i. Lab: Identification: sponges, microscopic and macroscopic viewing




b. Phylum Cnidaria- jellies and other nematocyst-bearing organisms 





i. Lab: Identification:  cnidarians, microscopic dissection of  tentacle




c. Phylum Annelida- segmented worms





i. Lab: Identification: marine worms, dissection and anatomy model




d. Phylum Mollusca-  soft bodies and exoskeletons





i. Types of molluscs





ii. Biology of molluscs





iii. Lab: Anatomical identification /dissection: molluscs (squid, clam)




e. Phylum Arthropoda- armored and jointed appendage organisms





i. Crustaceans- crab, shrimp and lobster





ii. Lab: Identification and dissection of crustaceans (crayfish)




f. Phylum Echinodermata- spiny skinned invertebrate organisms





i. Types of Echinoderms





ii. Biology of echinoderms





iii. Lab: Identification/ dissection of echinoderms (Urchin, Sea Star)



                                           Microscopic examination of tissues. 

                                                                        Forced release of eggs and sperm from an urchin.

                                                           iv. Day field trip, to Cabrillo Marine Aquarium. CMA academic 

                                                                 presentation on inter-tidal zones, hands on at tide pools, 

                                                                  salt marsh and aquarium exhibits. Includes marine mammal 

                                                                   evolution exhibit.



2. Vertebrates- Organisms with a spine/backbone




a. Fish- 





i. Jawless fish- Agnatha, Hagfish dissection




ii. Cartilaginous fish






a. Sharks, Rays, Skates and Ratfish

                                                                         b. Lab: Dogfish shark dissection plus video scope





iii. Bony Fish    





iv. Lab: Creating a dichotomous key to the fish of So. California

                                                                        Physical examination of shark jaws, teleost skeleton.

                                                                        Learn to identify major bone groups, skull bones, and fins




b. Anatomy and Physiology of Fish





i. Lab: Fish Dissection (perch). Organ identification: heart and

                                                                     viscera, swim bladder, major blood vessels, brain and scales.




c. Amphibia- fresh water frogs, and salamanders (an overview)




d. Reptiles- Marine Iguana, turtles, sea snakes, crocodiles, etc.




e. Seabirds





i. Lab: Identification: seabirds of Southern California coasts

                                                                      Field Trip to beach results in  written report, drawings



f. Types of Marine Mammals





i. Seals, Sea Lions, Walruses





ii. Whales, Dolphins, and Porpoises





iii. Sea Otters and  Sirenia (manatee, dugong)





iv. Lab: Identification and Linnaean classification  of Marine   

                                                                         mammals based on adaptations to marine environment                                                                 


g. Biology of Marine Mammals





i. Adaptations to a water environment





ii. Echolocation  CD of whale songs




iii. Lab: How Endothermic Marine Mammals evolved. . Living

                                                                  Ocean blubber mitt lab exhibiting insulating capacity of fat / oil.





iv. Behavior and Migrations

                                                   F IELD TRIP: Cabrillo Marine Aquarium, Marine Mammal Rescue Center

Unit 5 Ecology and Biodiversity


A. Introduction to ecological principles



1. Trophic Structures- food webs and food chains




a. Lab: Food web activity, Video of bio-magnification{Dinoflagellate (Red 

                                                        Tide)}consumption  by marine organisms result in nervous disorders

                                                         in marine organisms and humans (e. g... Paralytic shellfish disorder)

                                            b. Lab: Survey of a Climax community; succession



2. Nitrogen Cycles and other essential nutrients

                                            a) Lab: based on PowerPoint slide show of nitrogen cycle



3. Flow of energy






a. Photosynthesis




b. Respiration




c. Alternative sources


B. Between the Tides



1. Rocky shore communities



2. Lab: Student presentations of observations while at CMA tide pools


C. Estuaries: meeting of rivers and the sea



1. Characteristics of estuaries



2. Types of estuaries




3. Lab: Field trip: Malibu lagoon for tour by Park rangers. Students write report for

                                         class, based on estuary/marine interaction, bird observations, lagoon nurseri



D. Continental Shelf communities


E. Coral Reefs



1. Types of coral reefs



2. Physical and chemical characteristics of coral reefs, and world=wide crisis they face



3. Trophic structure of coral reefs

        

4. Lab: Coral Reefs of Belize and U.S. Virgin Islands-Teacher’s first hand report-back                                            

                                          PowerPoint Specimen identification of: corals, sponges, algae, shells, fish Id’s.


F. Life at the Surface



1. Plankton- ocean drifters




a. Phytoplankton




b. Zooplankton



2. Trophic levels and energy flow

                             3. Cruising classroom”, UCLA Sea World half day research cruise.  On board observation
                                  of microscopic / macroscopic  organisms obtained  by otter trawl, plankton & manta net.

G. Ocean Depths



1. Mid-water communities



2. Ocean floor




a. Physical characteristics of depth




b. Adaptations necessary for survival




c. Ocean floor communities

Unit 6. Human Impacts


A. Resources available



1. Recreational areas



2. Food



3. Oil, Gas and Mining

                             4. Lab-Video and discussion of world’s resources, renewable and non-renewable


B. Human Impacts



1. Pollution- water




a. Plastics and solid wastes




b. Pesticides, fertilizers, Oil and other runoffs

                                            c. Lab: Observation: in house mixing of  locally produced pollutants, runoff

                                  Guest Speaker: Algalita Foundation on marine pollution



2. Pollution- atmosphere




a. Global warming and ocean temperatures





i. Lab: Sea Surface Temperature Profiles, internet PowerPoint

3. Species depletion and extinction




a. Whaling




b. Over fishing, collapse of fisheries and loss thru by-catch 





i. Lab: The Sardine Fishery collapse. CalCOFI Reports.  Guest

                                                                       speaker from National Marine Fisheries

                                            c. Endangered species –discuss ion and lab with “Suitcase for Survival”  specimens

                                                         and video from the US Fish and Game Service.                  


4. Habitat destruction




a. Coral reefs, impact of global warming, sedimentation




b. Wetlands, estuaries, and mangrove forests


C. El Nino



1. Lab: El Nino- study of ocean temperature changes, PowerPoint  presentation and 

                                        mapping of changing ocean temperatures and impact on marine life.

VIII.  INSTRUCTIONAL METHODS and/or STRATEGIES

1. Lecture
2. Discussion

3. Group Work

4. Readings

5. Lab Work

6. Project-based Learning

7. Library Research

8. Internet Research

9. Videos

10. CD Rom

11. PowerPoint slide lectures/classroom discussions

12. Field trips

13. Guest speakers

14. Live internet hook-up has been arranged with deep sea NOAA research vehicle.  School has         
                     been selected  to be 1 of 50 nationwide to participate in Extreme Exploration.
IX.  ASSESSMENT 

1. Regular written examinations  (all written assessments are multiple choice, fill-in and essay)
2. Frequent quizzes
3. Midterms, semester finals and comprehensive end of year final exam  

4. Laboratory practicum- multiple, based on lab experiments, observation (micro and macro)

5. Laboratory reports- multiple dissections, field trips, research cruise

6. Homework assignment-graded and maintenance of portfolio

7. Individual project- internet research on specified marine organism  pre-Sea Lab field trip

8. Group project- research and written report, group presentation to class

9. Classroom participation, engagement in class discussions, presentations, demeanor

10. Performance based assessment- projects, maintenance of notebook, note-taking  development
X. Grading Rubric

       1.   Laboratory                     20%

        2.  Tests and Quizzes           50%

        3.  Homework                      15%

        4.  Projects                           15%

XI. TEXTS AND SUPPLEMENTAL INSTRUCTIONAL MATERIALS

           Castro, Peter and Michael Huber. Marine Biology, 5th edition. McGraw Hill, 2004.
          Sumich and Dudley, Laboratory and Investigations in Marine Life McGraw Hill, 2002,

               Supplemental: (and for teachers instructional use)

 Greene, Thomas. Marine Science, Amsco School Pub., 2003 used in traditional MB class.
                Reed et al., The Living Ocean,  3rd edition, Univ. of Hawai’i, 1999
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