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1. GENERAL DESCRIPTION 
A. Approval Date 
B. Department 
C. Course Number 
D. Course Title 
E. Course Outline Preparer( s) 

F. Department Chairperson 

G. Dean 

II. COURSE SPECIFICS 
A. Hours 
B. Units 
C. Prerequisites 

Corequisites 
Advisories 

D. Course Justification 

E. Field Trips 
F. Method of Grading 
G. Repeatability 

III. CATALOG DESCRIPTION 

February 2014 
Earth Sciences 
OCAN 1 
Oceanography 

[l;:es(?~. 
Chris Lewis 

~~~~:~ ...••............. '" 

Lecture: 3 weekly (52.5 total) 
3 
None 
None 
Completion of MATH 55 and 60; or ET 
108; and completion of or concurrent 
enrollment in ENGL 96. 
This course is designed for majors, general 
education transfer students, teachers, and 
community members interested in 
understanding the oceans and the physical, 
biological, chemical, and geological 
processes at work within. The class fulfills 
the basic science requirement for CCSF 
graduation. 
Optional 
Letter 
o 

Introduction to the major physical, biological, chemical, and geological processes at work 
in the oceans. Covers the formation and evolution of the oceans through Earth's history 
and the dynamics and interactions of currents, coastal processes, climate, seawater 
chemistry and physics, marine ecosystems, and society. 

N. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Apply theplatetectonics theprytotheorigil),evolution,andfeatures of ocean 
margins and basins and ocean crust. 

B. Analyze and interpret the origin, distribution, and evolution of ocean sediment. 
C. Interpret the origin of, impacts on, and consequences of the seawater's chemistry 

and physical properties on biological and physical systems. 
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D. Describe and interpret the causes, effects, and interrelationship of atmospheric 
processes and the oceans, including ocean circulation, terrestrial weather patterns 
and climate change. 

E. Evaluate the relative contributions of coastal processes, such as swell, tides, and 
currents, to explain origins and consequences of coastallandforrns and processes. 

F. Evaluate society's impacts on the ocean and the impacts of marine hazards and 
resources on society. 

G. Examine and evaluate the origin and foundations of life in the oceans, including 
photosynthesis, nutrient cycling, and traits adapted specifically to marine 
orgamsms. 

H. Classify and evaluate the dynamics of marine planktonic, pelagic and benthic 
ecosystems, including the physical, chemical, and geological interrelationships. 

V.CONTENTS 
A. Origins of the Earth, its oceans, and life. 
B. Plate tectonics 

I. Boundaries and related features 
a. Convergent 
b. Divergent 
c. Transform 

2. Ocean basins and their relationship to Plate Tectonics 
a. Trenches, volcanic arcs, and subduction zones 
b. Oceanic ridges and seafloor spreading 
c. Fracture zones 

C. Ocean sediments 
1. Origin 

a. Terrigenous or lithogenous 
b. Biogenous 
c. Hydrogenous 
d. Cosmogenous 

2. Distribution 
D. Seawater chemistry and physics 

I. Salinity and water's high dissolving power. 
2. Phase relationships and heat/energy transfer 

a. Water's freezing point 
b. Water's evaporation point 
c. Water's maximum density 

3. Other unique features of water. 
4. Layering of the Earth's oceans. 

a. The mixed or surface layer 
b.Pycnocline (thermoclineorhalocline) 
c. Deep layer. 

E. Circulation of the oceans and atmosphere 
I. Heat budget 

a. Incoming 
b. Outgoing 
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c. Distribution through atmospheric and oceanic circulation cells. 
2. Atmospheric circulation 

a. Pressure systems (highs and lows) 
b. Wind belts 
c. Circulation cells 
d. Distribution 
e. Weather/climate effects globally 

3. Coriolis effect 
4. Ekman transport 
5. Oceanic gyres 

a. Boundary currents 
b. Cross currents 
c. Undercurrents 

6. Bottom and intermediate currents 
F. Waves and wave processes 

1. Orbital waves 
a. Deep-water 
b. Shallow-water 
c. Interference 

2. Tsnnami 
3. Seiches 
4. Storm surges 

G. Tides 
1. Lunar tides 
2. Solar tides 
3. Equilibrium and dynamic theories 
4. Tidal currents 

a. Ebb 
b. Flood 
c. Tidal bores 

H. Beach and coastal processes 
1. Deposition and erosion 

a. Longshore drift 
b. Beach profiles 
c. Beach seasonal changes 
d. Sand sources and sinks 

2. Beach features 
a. Primary coasts 
b. Secondary coasts 
c. High versus low energy 

3. Estuaries 
1. Life in the Oceans 

1. Biomass, trophic systems 
2. Biogeochemical cycles 

a. Carbon 
b. Nitrogen, Phosphorus, and Silicon 
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3. Physical factors affecting marine life 
a. Viscosity 
b. Salinity 
c. Pressure 
d. Light 
e. Others 

J. Classifications of the marine environment by light and location 
K. Primary productivity, plankton, and seaweeds 

I. Flow of energy (trophic relationships) 
2. Phytoplankton 
3. Zooplankton 
4. Marine seaweeds 

L. Marine animals 
1. Invertebrates 
2. Worms 
3. Chordates 
4. Fishes 
5. Amphibians 
6. Reptiles 
7. Birds 
8. Mammals 

M. Marine communities in the water column and benthos 
I. Diversity 
2. Distribution of organisms 

a. Growth rate 
b. Carrying capacity 

3. Competition 
4. Examples of Marine Communities 

a. Intertidal 
b. Beaches 
c. Estuaries 
d. Open ocean 
e. Deep-floor 
f. Vent 

5. Symbiotic interactions and dependencies 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

I. In-class assignments: guided activities/projects that provide practice and 
exploration of the main course outcomes such as: 
a. Examining world ocean floor features and using Plate Tectonics theory-to 

interpret them. 
b. Analyzing and interpreting atmospheric and oceanic heat circulation. 
c. Classifying the pelagic and benthic environments of the ocean. 
d. Review and discussion oflecture topics using classroom response systems 

such as iClickers 
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2. Out-of-class assignments 
a. Review of course material in preparation for weekly classes. Example 

methods include: 
I. Reading from textbooks and handouts. 
2. Review of online tutorials, videos, or web resources. 

b. Completion of worksheets or critical thinking/writing exercises based on 
above assigned preparation addressing major course learning outcomes. 

c. Homework activities/projects that provide practice and exploration of the 
main course outcomes such as: 
1. Research projects -- Formats can include oral presentations, papers, 

demonstrations, or other appropriate methods for ensuring 
achievement of learning outcomes. Topics can include: 
a. Environmental issues related to Oceanography 
b. Global exploration of the oceans 
c. Marine ecosystems 

2. Problem sets 
3. Practice worksheets 
4. Development of study aids 

B. Evaluation 
I. Quizzes that measure the student's achievement of course outcomes such as: 

a. Understanding vocabulary associated with topics listed above. 
b. Calculating heat requirements for water's phase and temperature changes. 
c. Analyzing coastal landform formation and change over time. 

2. Assignments as described above (in IV.A.) that measure the student's ability 
to understand geological, physical, chemical, and biological interactions in the 
world's oceans. 

3. Three to four written exams (including a written final exam) that measure the 
student's ability to achieve the major learning objectives. 

4. Research assignments, as appropriate, to supplement or replace exams. 
C. Texts and other materials, such as: 

1. Instructor-generated handouts on topics such as plate tectonics or phase 
changes in water. 

2. Multimedia presentations -- Instructor-generated on topics such as heat 
transfer, tsunamis, and El Nino. 

3. Current edition of appropriate textbook such as: 
a. Trujillo & Thurman, Essentials of Oceanography, Prentice Hall, most 

recent edition (currently 11th, 2013) 
b. Garrison, Oceanography: An Invitation to Marine Science, Cengage 

Learning, most recent edition (currently 8th, 2012) 
c. Sverdrup and Kudela, Investigating Oceanography, McGraw Hill, most 

recent edition (currently 1st, 2013) 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
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