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EXPANDED COURSE OUTLINE 
 

I.  Catalog Description 
Introduction to earthquakes, their causes and effects, with specific emphasis on southern 
California. Basic science of earthquake geology and seismology, integrated with discussion of 
the latest research results, recent technological advances and practical information. Specific 
topics include: earthquake distribution in space and time, faulting, historical earthquakes in 
California and their impact on society, measuring and monitoring earthquakes, secondary effects 
and hazards, reducing earthquake hazard, prediction and forecasting.  4 hours of lecture. 
 
II.  Required Background or Experience  
None. This is a Physical Science General Education Category B1 course. 
 
III.  Expected Educational Outcomes 
Motivation: The goal of this class is to inform students about the hazards associated with 
earthquakes in southern California and how to live with them. The impact earthquakes have had 
on society in the past few centuries will be examined in the greater context of how scientists, 
engineers and policy makers have started to address their hazards. Additionally, this course will 
enable students to make better decisions regarding earthquakes and earthquake related hazards 
and will teach students how to evaluate scientific information in its political, economic, and 
social context. 
After completing this course students should have developed or gained the following knowledge 
and skill sets: 

1. Understanding of the large-scale tectonic features of California, its main faults and what 
types of earthquakes occur on these faults.  

2. Working knowledge of the determination of earthquake magnitude and location and the 
characteristics of the different types of seismic waves.  

3. Increased understanding of the nature of the scientific process and the ability to relate the 
different elements of the scientific process to the specific examples of the development of 
the science of earthquakes (seismology) and the theory of plate tectonics.  

4. Cognitive understanding of the major concepts of earthquake forecasting, seismic hazard 
and practical countermeasures, especially as they relate to the southern California area.  

5. Knowledge of the history of major California earthquakes, their impact on society and 
how they led to changes in building codes, policy and earthquake science. 

6. Ability to use specific Internet sites to obtain near real-time and post-earthquake 
information on large global and local earthquakes. Students will also learn where to find 
maps showing earthquake related hazards for their local area and how to interpret these 
maps. 



 
IV.   Text and Readings 
Required text:  
Yeats, R.S. (2001) Living with Earthquakes in California, a Survivor’s Guide, Oregon State 
University Press. 
Bibliography:  
• Bolt, B. (2006) Earthquakes (5th ed), Freeman. 
• Hough, S. (2004) Earthshaking Science, Princeton University Press. 
• Lay, T. & T.C. Wallace (1995) Modern Global Seismology, Academic Press, San Diego. 
• Mussett, A.E. and M. Aftab Khan (2000) Looking into the Earth: an Introduction to 

Geological Geophysics, Cambridge University Press, Cambridge. 
• Stein, S. & M. Wysession (2003) An Introduction to Seismology, Earthquakes, and Earth 

Structure, Blackwell Publishing. 
• Yeats, R.S., Sieh, K.E. and C.R. Allen (1996) Geology of Earthquakes, Oxford University 

Press. 
 
V.   Minimum Student Material 
Textbook, standard writing materials, graph paper, colored pencils, ruler, protractor, calculator.  
Access to a computer with internet access. 
 
VI.  Minimum College Facilities 
Whiteboard, colored pens, overhead transparency projector, computer with internet access, DVD 
player, computer projection facilities and speakers.  
 
VII.  Course Outline 
A sample course outline is as follows: 
 Week 1: Three centuries of earthquakes and people in California 

- Descriptions of earthquakes from the past 
- The 1906 eye-opening San Francisco earthquake: the theory of elastic rebound  
- The 1933 Long Beach earthquake and its effect on building codes: the Field Act 
- The 1971 Sylmar earthquake and the Alquist Priolo Act 
- National earthquake hazard reduction program 
- Recent earthquakes in the greater Pomona area 
- “The next earthquake will be a surprise” 
Week 2: Where and when do earthquakes occur 
- Geologic time: earthquake cycle, repeat time and strain build up 
- The theory of plate tectonics: ridges, transforms and subduction  
- Depths of earthquake foci 
- Plate tectonic history of California 
- Laws governing foreshock and aftershock behavior 
Week 3: Faulting 
- Different types of faults: strike-slip, normal and reverse 
- Geological landforms created by faulting 
- Geographical distribution of different types of faulting in California 
- The San Jose fault on campus and other local faults 
- Interpretation of geodetic surveying measurements 
Week 4: Seismic waves 
- The earthquake rupture process 



- Seismic waves: P-waves, S-waves, Rayleigh waves and Love waves 
- Locating earthquakes 
- Measuring earthquakes: magnitude and intensity 
- Near real-time earthquake information available online 
Week 5: The San Andreas Fault system: the Big One 
- The path of the San Andreas Fault through California and its changing seismic 

behavior along different segments 
- Other faults of the San Andreas system 
- Paleoseismology: the historical earthquake record 
- The southern San Andreas Fault: the next big earthquake? 
- Midterm 
Week 6: Other California faults, Cascadia and tsunami  
- California under compression: the Transverse Ranges  
- The hazard of reverse faulting for the Los Angeles metropolitan areas 
- Mammoth Lakes and the Eastern California Shear Zone 
- Human induced earthquakes 
- The Cascadia subduction zone and its tsunami hazard 
- Past tsunami in California 
Week 7: Earthquake prediction and forecasting  
- Can earthquakes be predicted: events that may precede an earthquake 
- Forecasting California earthquakes using the deterministic method 
- Forecasting California earthquakes using the probabilistic method: the Gutenberg-

Richter relationship and characteristic earthquakes 
- Early warning systems  
- Faults to watch in California 
Week 8: Dangers from earthquakes and earthquake damage  
- Types of hazards 
- Evaluating the geologic setting of a building with respect to earthquake hazard:  

o amplification of seismic waves by soft deposits 
o liquefaction  
o landslides generate by earthquakes 

- Where to find maps of surface site condition and earthquake hazard in California and 
how to interpret them 

Week 9: Prevention and countermeasures  
- Earthquake insurance 
- Protecting your home from earthquake shaking 
- Earthquake engineering of large structures 
- Preparing for the next earthquake 
Week 10: Recent earthquakes in southern California: causes and effects 
- Discussion of recent significant earthquakes in the greater southern California area in 

the context of preceding lecture material  
 

 
VIII.  Instructional Methods 
Course material will be presented through a series of lectures, reading assignments, in-class 
discussions and activities, Internet examples, computer animations, and movies.  Students will 
reinforce their knowledge through answering questions (first discussing possible answers in 
small groups) posed during the lecture, writing summaries of newspaper articles and research 



publications. Students will carry out a short research project or activity related to southern 
California earthquakes and will write a short report. Students may go on a short field trip and be 
asked to write a report based on this trip.  
 
IX.  Evaluation of Outcomes 
Recommended grading components for this 4-unit course are as follows: 
  Project/Activity Report     20% 
  Exercises and Homework     20% 
  Quizzes       20% 
  Midterm Exam       20% 
  Final Exam        20% 
Passing letter grades will correspond approximately with these ranges: 
  100-90 (A); 89-80 (B); 79-70 (C); 69-60 (D)  
Exams will cover lectures, activities, exercises, movies and homework. 
At the midpoint of the quarter, students will be asked for their feedback by completing a survey 
that will contain at least the following questions:  

• In your opinion, what particular aspects of this class have benefited you most so far? 
• How could this class be improved? 

Students shall demonstrate: 
1. knowledge of specific facts, terms and theories by their ability to answer questions on 

quizzes and exams.  
2. their ability to write and speak effectively by presenting their project/activity findings in 

a written report or oral presentation. 
3. their ability to apply and communicate arguments using tables, graphs and equations by 

answering questions on homework assignments and other exercises, as well as quizzes 
and exams, based on the basic analysis of earthquake data (both in the form of earthquake 
catalogs as well as earthquake ground motion records) and results of plugging in numbers 
into given equations.  

4. understanding of various branches of knowledge and their interrelationships by applying 
scientific methods and models to draw quantitative and qualitative conclusions about the 
physical and natural world through the analysis of earthquake/geographical/historical 
data and the interpretation of the results in the framework of the theories discussed in 
class. This will be measured through answers to questions on homework assignments, 
exams and quizzes, as well as the project/activity report. 

5. their ability to construct arguments based on sound evidence and reasoning to support an 
opinion or conclusion by performing research and writing and presenting a report to 
answer a specific question related to California earthquakes. 

6. their ability to locate, evaluate, and responsibly use and share data employing information 
and communication technologies by using specific Internet sites to obtain near real-time 
and post-earthquake information on large global and local earthquakes, as well as 
earthquake hazard maps, and subsequently using this data to answer step-by-step 
questions on homework exercises and other assignments. 

7. their development of social and global knowledge by answering questions on the 
historical major California earthquakes, their impact on society and how these events led 
to changes in building codes, policy and earthquake science, as well as the social science 
and public policy issues of earthquake early warning in California. 
 

General Education Outcomes Assessment 



GE assessment will be carried out by examination of the level and quality of student written 
work, namely exam and/or quiz answers, homework assignments, project reports and possible 
field reports, collected throughout the quarter and students’ responses to questionnaires given at 
the beginning and the end of the quarter.  The data collected from these assessment tools will be 
used to determine the extent to which the course has helped students develop their ability to 
articulate the nature of scientific inquiry, to make objective observations and evaluate scientific 
data, and to use fundamental scientific concepts to draw quantitative conclusions about the 
physical universe. 
Students will be required to complete written questionnaires at the beginning and at the end of 
the quarter to identify to what extent they have attained the course’s GE objectives. The students 
will also be asked to rate the importance of the objectives and provide feedback on how these 
objectives and the course might be improved. 


