Environmental Geophysics
Civil Engineering 464/Geology 322
Spring, 2007 




Lawrence Malinconico (“Dr. M.”) :  malincol@lafayette.edu, 330-5195, Open Office Hours - I am usually in my office immediately after class on M, W & F.

Course Objective:  In this course I will try to expose you to the geophysical methods that geologists and civil engineers use to examine a number of different geological and environmental problems.   While it will be important to understand the theory behind the methods, we will focus on real applications of the various geophysical methods discussed in class.  As a result, a great deal of the learning in this course will go on outside of the walls of the classroom.  When you complete this course you should be able to conduct geophysical field projects and understand the science behind the techniques.

Philosophy:  Much of the learning that goes on in this class will be done on your own initiative. While I am here to provide you with background information about geophysical practices, you will gain much more from the class by being an active learner. Don’t sit back and expect me to give you all the information you might need.  In fact, given the timing of some of the field projects, you will need to know about some of the methods, before we cover them in class.  Actively search for information on your own, in your text, in the library or through me or other faculty.  In this course, you will learn by doing.  Active learning, doesn’t simply mean out of class work.  I fully expect you to participate in class.  This will include responding to my questions, but may also involve your teaching (or leading) a part of a lecture...be prepared.

This course will be taught in a fashion that may be different from others that you have taken.  In addition to the class exams and the problem sets, the class will be divided into companies for several different consulting jobs.  You will have to act just like a real consulting company by determining your costs for each project, submitting a bid to the client (me), performing the job, keeping track of your costs, submitting your report and finally, analyzing your geological and financial success (or failure).

You should also understand that, in the course, I do not differentiate between lecture and lab time.  The two not separable.  

Evaluation:  I do not grade on a curve.  Therefore it is possible for everyone in this class to get an “A”.  Conversely, it is also possible for everyone to get a “D”.  I will evaluate everyone on their effort as well as their performance.  While there will be exams for the course, much of this will be like real world situations, meaning that you will have access to any information that you would normally have once you are out in the real world.  The only time when this will not be true is (at my discretion) the first twenty (20) minutes of each in-class exam.  

I do expect you to take pride in your work.  Everything that you submit to me should be completed as if you were submitting a report to a paying client.  That means that it should not be late (in the real world this costs money, for you: grade %), it should look good (true report fashion, documenting everything that was necessary to complete the assignment), and it should be as close to correct as possible.

Since many of you want to know how the final grade will be determined, you can use the following table as a guideline:



Percent
Hour Exams (2 or 3)

20%


Final Exam 

15%

Problem Sets, Lab Exercises

30%

Consulting Reports

25%
Class Participation/Effort

10%

Total

100%

Honesty:  While much of the work in this class will be done in pairs or group projects, you will still be expected to adhere to the rules for academic honesty as described in the Student Handbook.  If you work with other people, make sure that you acknowledge each other’s contributions.  It is especially important that you pay particular attention when you use reference material.  While you will be collecting original data for your projects, you will need to access other people’s work for background information.  Always acknowledge other’s work. 

Attendance:  The fact is that you are all big boys and girls.  You should treat this course as if it is your first job opportunity and you are trying to impress your boss and get a raise.  As you can see from the Evaluation section above, at least 10% of your grade will be based upon class participation.  Pretend that class attendance is a 10% bonus.  The bottom line is...don’t skip class. You should be very careful if you elect to miss a class since I reserve the right to take you in the field during class time.  

Tentative Topic Outline

22 January -
Gravity - theory and techniques:
Introduction: 1-6

  16 February
   - applications & interpretation of anomalies
Gravity Theory, 


   - case studies
     Measurement and Data 



     Correction: 349-378



Gravity Anomalies



     and their Interpretation:



     378-420

EXAM #1: 19 February

21 February - 
Magnetism - theory and techniques:
Magnetic Field of the

   23 March
   - applications & interpretation of anomalies
     Earth: 117 - 138


   - case studies & environmental applications
Magnetic Exploration:



     139 - 207

12 - 16 March
Spring Break


EXAM #2: 26 March

March 28 - 
Seismic methods - theory and techniques:
Seismic Theory 

   20 April
   - applications & interpretation of anomalies
     7 - 42


   - case studies 
Seismic Equipment



     42 - 53



Seismic Refraction



     57 - 127



Seismic Reflection



     134 - 230

EXAM #3: 27 April

23 April - 
Electrical Methods -  theory and techniques
Electrical and

   4 May
   -applications & interpretation of anomalies
     Electromagnetic


   - case studies & environmental applications
     Measurements: 



     241 - 310

Final Exam - as scheduled

Text:

Burger, H. R., Sheehan, A.F. and Jones, C.H., 2006, Introduction to Applied Geophysics, W.W. Norton, New York, NewYork.

Lab:
Malinconico, L.L., 2007, Computer-Based Geophysics Laboratory and Field Exercises
Additional References:

1) Telford, W.M., Geldhart, L.P. and R.E. Sheriff, Applied Geophysics, Cambridge University Press, New York,  Second Edition, 1990.

2) Brown, G.C. and A.E. Mussett, The Inaccessible Earth, Allen and Unwin, London, 1981.

3) Sharma, P.V., Geophysical Methods in Geology, Elsevier Science Publishing Co., New York, 2nd.edition, 1986.

4) Bolt, Bruce A., Inside the Earth, Evidence from Earthquakes, W.H. Freeman and Co., San Francisco, 1982.

5) Bott, Martin H.P., The Interior of the Earth, it's structure, composition and evolution, Elsevier Science Publishing Co., New York, 2nd. edition, 1982.

6) Condie, Kent C., Plate Tectonics and Crustal Evolution, Pergamon Press, Inc., New York, 2nd. edition, 1982.

7) Sheriff, Robert E., 1989, Applied Geophysics, Prentice Hall, New Jersey, 1989.
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Labs & Problem Sets

Tentative Schedule

General Policy: 
Labs and Exercises are due on the date specified, unless I change the due date.  I will correct assignments that are turned in late, however, I will also deduct 10% from the grade for each day that the assignments is overdue.

The assignments listed can be found in the lab book:

Computer-Based Geophysics Laboratory and Field Exercises, by Malinconico, L.L., Jr.
Problem Sets:

Lab
Assignment
Due

Jan 29
Earth’s Gravity
Gravity in Space (G0)
Feb. 5



Terrain Correction

Feb. 5
Spreadsheets
Reference Spheroid (G1)
Feb. 12



Drift Correction (G2)

Feb. 12
Gravity Meter
Free-Air (G4)
Feb. 19



Bouguer Anomaly (G5)

Feb. 19
Regionals & Residuals
Regionals & Residuals (G8)
February 23

Feb. 26
Magnetometer
Magnetic Contour Map of March Field
March 5

March 5
Data Filtering
M1-Smoothing (M1)


Gravity Modeling
Edge Effects (G11)
March 19

March 5

choose geophysics article
March 9 

March 9
extra credit
Subduction Zone (G11)
March 26

March 19
field projects
field projects 
April 2

March 26
Geophysics Article 
Gravity, Magnetism (in lab)
March 26

April 2
Seismic refraction
Exercises (S1, S3, S4, S5, S6)
April  9

April 9
Seismic refraction 
survey at Metzger Field
April 16

April 16
Resistivity Meter
practice survey
April 23 

April 23
Geophysics Article
finish resistivity survey
April 30

April 30
present article summary in lab


Consulting Projects:

Feb. 12
Quadrangle Mapping
Gravity and Magnetics



proposal
Feb. 23



data - progress report
March  9 



report
April 2

April 2/9
Bedrock
Seismic Methods


April 23/30
Groundwater/Sinkholes
Resitivity

