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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 
OCANIL 

Ocea 0 raphy " 
t Wiese~ 

Lecture: 1 weekly (17.5 total) 
Laboratory: 3 weekly (52.5 total) 
2 
Completion of or concurrent enrollment in 
OCAN 1. 
None 
Completion of MATH 55 and 60; or ET 
108; and completion of or concurrent 
enrollment in ENGL 96. 
This course is a complement to the 
Oceanography lecture. The course is 
designed for hands-on development of skills 
important 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. 
Yes 
Letter 
o 

Introduction to the physical, biological, chemical, and geological processes at work in the 
oceans with emphasis on measuring and analyzing data pertaining to San Francisco Bay 
and the Pacific Coast including the interactions of seafloor features, weather systems, 
currents, tides, swell, coastal processes, seawater chemistry and physics, and biological 
communities. 

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

A. Use basic field and lab equipment to gather data on the geological, chemical, 
biological, and physical characteristics of San Francisco Bay and its surrounding 
coastlines and analyze and interpret results. 
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B. Use nautical charts, seafloor bathymetry, satellite imagery, Google Earth, and 
other mapping software and images to identify and interpret origins of ocean floor 
features and predict their effects on surrounding ocean dynamics. 

C. Analyze and interpret the long-term and short-term geologic history and evolution 
of local coastal environments including human impacts. 

D. Evaluate biological, chemical, geological, and physical interactions and 
consequences of coastal processes such as currents, tides, swell, river input, and 
human development. 

E. Classify and interpret biological dynamics and interactions within a variety of 
marine ecosystems. 

F. Access and use existing data sets on local and global ocean phenomena and apply 
these to answer questions about ocean dynamics and impacts from and to society. 

V. CONTENTS 
A. Seafloor features 

I. Maps and charts 
a. Latitude and longitude 
b. Bearings 
c. Distance measurements 
d. Depth measurements 

2. Satellite imagery 
a. Google Earth 
b. USGS and NOAA charts 

3. Formation and development 
a. Trenches, volcanic arcs, and subduction zones 
b. Oceanic ridges and seafloor spreading 
c. Fracture zones and transform faults 
d. Abyssal plains 
e. Continental shelf 

1. Seamounts 
2. Submarine canyons 

4. Plate motion 
a. Magnetic anomalies 
b. Hotspot tracks 
c. Spreading rates and directions 

5. Local geology and geography (origins, history, and evolution) 
a. San Francisco Bay 
b. Pacific Coastline 

B. Ocean rocks and sediments 
1. Origins 
2. Stratigraphy 

a. Pillow basalts 
b. Gabbros 
c. Marine sediment 

C. Seawater chemistry and physics 
1. pH and ocean's buffering capacity 
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2. Salinity 
3. Other properties, such as density, nutrient load, and turbidity. 
4. Data sets, such as those available from the USGS 

D. Field methods and sampling 
1. Observations (field notes and records) 
2. Measurements 

a. Water chemistry 
b. Marine population abundance 
c. Atmospheric conditions 
d. Slope gradients 

E. Swell, tides, and currents 
1. Local: Rip and longshore currents 
2. Global ocean circulation 
3. Reading and interpreting tidal data 
4. EI Nino 

a. Causes 
b. Consequences 
c. Frequency 

5. Data sets, such as those available from NOAA. 
F. Coastal processes 

1. Sand 
a. Sources 
b. Sinks 

2. Seasonal changes 
3. Landforms (such as berms, wave-cut platforms, and cliffs) 

a. Origins 
b. Evolution 

4. Longshore transport 
G. Biological consequences of ocean physical and chemical phenomena 

1. Nutrient abundance 
a. Sources 
b. Transport mechanisms 
c. Sinks 

2. Tides 
3. Human interactions 

a. Development 
b. Pollutants 
c. Shipping and transportation 
d. Overfishing 
e. Water diversion 

H. Marine life --classification and identification 
1. Autotrophs 

1. Phytoplankton 
2. Seaweeds 

2. Heterotrophs 
a. Zooplankton 
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b. Pelagic organisms 
c. Benthic organisms 

I. Marine commnnities and interactions 
1. Intertidal communities 
2. Benthic communities 
3. Planktonic communities 
4. Pelagic communities 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In-class assignments: 
a. Lecture: Discussion and analysis of questions on prereading described 

below to provide strong foundation of topics to be covered in lab (to be 
completed prior to attending class). 

b. Lecture: Group review and practice on basics to ensure students can later 
do the lab exercises on their own. 

c. Lab: Hands-on exercises to provide skills in topics such as: 
1. Using basic lab equipment to gather data on the seawater, ocean rocks, 

sediments, and organisms and analyzing and interpreting results. 
2. Using bathymetric and world maps and charts to calculate global 

position and interpret ocean floor features. 
3. Calculating plate spreading rates and directions. 

d. Lab: Field trip exercises to provide skills in topics such as: 
I. Using basic field equipment to gather data on the oceans and 

interpreting results. 
2. Mapping, describing, and interpreting coastline history and evolution. 
3. Observing and describing dynamics and interactions of marine 

communities. 
2. Out-of-class assignments 

a. Reading from preliminary lab handouts to review background of topics 
detailed above (to be completed prior to attending lab). 

b. Worksheets to complete in preparation for lab work on topics that pertain 
to day's lab - such as reading nautical charts or analyzing sand grains. 

c. Practice labs to complete at home after a lab, in preparation for exams. 
B. Evaluation 

I. Completed lab and field assignments as described above that measure the 
student's ability to observe, measure, and analyze geological, physical, 
chemical, and biological interactions in the world's oceans including topics 
and activities described above in the Assignments section. More examples: 
a. Ocean Beach field trip to study and analyze coastal processes. 
b. Beach Sand Analysis of various California and world beaches to study 

coastline evolution 
2. Practical exams to demonstrate student's ability to observe, measure, and 

analyze geological, physical, chemical, and biological interactions in the 
world's oceans including topics and activities described above in the 
Assignments section. Examples: 
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a. Measuring and analyzing seawater chemistry. 
b. Measuring, evaluating, and interpreting dynamics and interactions of 

marine communities. 
3. Written exams (including a written final exam) that measure the student's 

ability to achieve the outcomes indicated above. Examples: 
a. Using Plate Tectonics to locate, analyze, and interpret ocean floor features 

and origins. 
b. Calculating plate spreading rates and directions. 
c. Identifying marine organisms and describing their niche adaptations 

C. Texts and other materials, such as 
I. Oceanography lL Lab Manual -- Wiese (revised yearly) -- covering all course 

topics. 
2. Text: (the book that accompanied the student's lecture class - used as a 

supplement to in-class handouts) 
3. Text: Required: Thomas M. Niesen, The Marine Biology Coloring Book, 

Harper Collins, Second Edition (Paperback), 2000. 

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