GEOL 456 – Introduction to Geophysics

Spring, 2006
Course Statistics

Instructor:  
Phil Armstrong

Office:

MH341b

Phone:

714-278-3169

Email:

parmstrong@fullerton.edu
Office Hrs:
Wednesdays 12-2 PM, Thursday 12 - 2 PM (or about any time you can catch me)

Class Hrs: 
Lecture/discussion
WF 3-4 PM (held in SLC 203)



Laboratory

F 12-3 PM (held in SLC 203)

Field excursions:
Saturday, March 4, 2006 (all day)




Saturday-Sunday, April 22-23, 2006
Text Book:
Whole Earth Geophysics: An introductory textbook for geologists and geophysicists, by Robert J. Lillie, Prentice Hall, 361 pp.
Introduction


GEOL 456 “Introduction to Geophysics” deals with imaging subsurface features of Earth using basic principles of physics, namely elastic, electric, magnetic, and density properties of Earth material.  It is a demanding class, but also will be a very rewarding class for most of you.  GEOL 456 is a survey course that is designed to introduce you to the theories of geophysics and how to apply them through a series of real Earth experiments using relatively sophisticated equipment.  You should gain an understanding of how to approach geophysical experiments to learn something about Earth structure.  Also, and very importantly, you will learn how to evaluate the strengths and weaknesses of the methods and how to analyze the data you collect.


The course is taught with multiple objectives listed below.  Both content and approach are important in trying to achieve the objectives.  For example, while it is important to know about the gravitational field of Earth, gravity measurements and gravity anomalies– it is equally important to understand how one gains this knowledge and also how one can use this knowledge to solve other important geophysical and geological problems.

Goals and Objectives

1. To gain a working knowledge of modern concepts of geophysical processes.  This working knowledge involves a working geophysical vocabulary.

2. To extend your qualitative familiarity to a quantitative understanding of concepts.

3. To learn how to solve Earth Science problems, estimate order of magnitude quantities and effects, and to discriminate between strong and weak arguments.

4. To learn to make physical measurements using some of the ‘tools of the trade’ and how to interpret those measurements in real-life, but simplified geologic situations.

5. To learn how to quantitatively evaluate geophysical measurements using established analytical concepts and geophysical software packages.

6. To communicate your measurements, analyses, and interpretations both in written and oral form.

7. To leave you with a heightened curiosity and enthusiasm for Earth science. 

Structure of the Course


GEOL456 will be advance as a series of ‘Modules’ where each module is built around a technique to probe Earth’s subsurface.   Within each module, we will have a series of lectures/discussions to acquaint ourselves with the basic principles of the technique.  This is a problem-solving intensive course and although some math is required to solve these problems, we will attempt to keep complicated math to a minimum.  Mostly, you will need to understand basic concepts and then apply simple equations that can many times be solved in a “back of the envelop” way.  Almost all of the math will be algebra and trigonometry.  We will utilize specialized geophysics software and make use of spreadsheet programs, such as Excel, throughout the course.  You should start to familiarize yourself with Excel as soon as possible if you have never used it.  Your text has many very good problems, and we will make use of those extensively.

We will go into the field during many of our lab periods to collect field geophysical data.  During these labs, you will get the hands-on experience that will allow you to design, run, and interpret your own experiments and results.  Some of the labs will be used to interpret the data you collected in the previous week.  Thus, the labs will constitute both data collection and interpretation.  The course will build up to weekend field excursion whereby you will work in teams to perform an extensive geophysical study of an area to solve an interesting geological problem.  In the last couple labs of the semester, you will work up your data so that each of you can write a short report and give a 10 minute presentation on some aspect of the project.

Student evaluation and grading policy

Your works will be evaluated with a final grade weighting of:

· Two Midterms (10% for first, 15% for second – 25% total).  These will be closed book exams and will be comprehensive – i.e., all exams will cover material from beginning of semester.  

· Final (20%) Closed book, comprehensive exam.
· Labs and Problem sets (40%).  Some labs will cover multiple weeks. 

· Final Field project (15%).  This project will include data acquisition during field trip, work in lab on the data, written report, and presentation of data.

Your overall grade will be based on a scheme something like:

A  =  100 - 94%, A- = 93 - 90, B+ = 89 – 87, B  =  86 - 84%, B- = 83 – 80%, C+ = 79 – 77%, C  =  76 - 74%, C- = 73 – 70%, D+ = 69 – 67%, D  =  66 - 64%, D- = 63 – 60%,  and F  =  0 -60%.  
Please try to get work in on time.  Unless you notify me in advance, late work will be docked 10% per day.  

ATTENDANCE

Attendance is required to complete activities in this course.  Field trip attendance is mandatory.

POLICY ON ACADEMIC HONESTY AND INTEGRITY

Students who violate university standards of academic integrity are subject to disciplinary sanctions, which may include failure in the course and suspension from the university. Since dishonesty in any form harms the individual, other students, and the university, policies on academic integrity will be strictly enforced. I expect that you will familiarize yourself with the academic integrity guidelines found in the current student handbook.  Note that I encourage you to work with other students and discuss problems.  However, you are required to do your own work and not turn in copies of other students’ work.
