Geology 412-001: Crustal Geophysics

Spring 2007

Time & Place: Tuesday-Thursday 9:25-10:40 AM in SCIC 116 (GIS lab)
Textbooks: Robert J. Lillie, Whole Earth Geophysics (required)


        Lay & Wallace, Modern Global Seismology (on reserve in library)


        Telford et al., Applied Geophysics (on reserve in library)

Instructor:
Dr. Steven C. Jaume

Rm. 333A (office) and 345 (Lab) Science Center


         
Phone: 953-1802


         
Email: jaumes@cofc.edu (preferred)

Office hours:
Mon: 1-5 PM; Tues-Thur: 2-5 PM

Wed-Fri: Research days! (Warning: you may be talked into undertaking a research project if you stop by on these days!)

Course Objectives:  The main objective of this course is to introduce you to the techniques of geophysics and how they are used to constrain subsurface earth structure.  We will concentrate on shallow earth structure (crust and upper mantle).  The geophysical techniques will include potential field (gravity and magnetic) and active (seismic refraction/reflection) and passive (earthquake) source seismology.  An important feature of this course will be a sequenced writing assignment where you will turn in several iterations of a term paper detailing how geophysical techniques are used to constrain crustal structure in a region of interest to you.  

Grading: Grades in this course will come from a combination of 10 homework assignments (10 x 10 = 100 points), a sequenced technical writing assignment (80 points), a mid-term exam (40 points) and a take home final exam (80 points).  There will be a total of 300 possible points and grades will be assigned according to the scale below: 

Grade

Points
A

280-300 

A-

270-279

B+

260-269

B

250-259

B-

240-249

C+

230-239

C

220-229

C-

210-219

D+

200-209

D

190-199

D-

180-189

F

0-179


Homework assignments:  There will be a series of assignments designed to illustrate geophysical principles.  Most will involve some form of mathematical problem solving and several will require the use of analytical and geophysical software installed on the GIS lab computers.  Homework is due 1 week after it is assigned.  You are expected to turn in assignments on time; 5 points will be deducted from late homework (unless you have a valid excuse for not attending class – see below).  

Sequenced writing assignment:  We will be using the sequenced writing assignment in Whole Earth Geophysics, but with some changes in the order of topics (see below).  Each of you will select a region of the earth’s crust where you will do a literature search for geophysical data and interpretations and from this information construct a report on the crustal structure and evolution of the region, together with suggestions for future geophysical studies. 

1st Iteration (8 points):  Include gravity and magnetic data

2nd Iteration (16 points):  Include seismic refraction data

3rd Iteration (24 points):  Include seismic reflection data

4th Iteration (32 points):  Include earthquake data

Total of 80 points


Attendance and Behavior:  You are expected to attend every class.  Therefore I will take attendance every class meeting.  In order to obtain an excused absence you must contact me either before the absence (scheduled doctor’s visit, etc.) or immediately thereafter in case of an emergency.  Some form of written documentation regarding your absence is preferred.  I reserve the right to decide what represents a valid excuse.  Please come to class on time.  If you arrive late, or must leave early, please do so quietly so as not to disturb the rest of the class.  You are expected to behave as an adult while in class.  Disruptive behavior will not be tolerated and continued disruptive behavior will result in withdrawal from the course.  

Tentative Schedule
Introduction






January 9


Introduction to geophysical methods and relationship to geological structure

Gravity Methods





January 11 through 30


Newton’s Law of Gravitation and 2nd Law of Motion


Density of Earth materials


Acceleration of gravity on the surface of a spherical Earth


Absolute versus relative gravity measurements


Free-air and Bouger gravity anomalies


Isostasy and plate flexure


Modeling of simple density anomalies and application to crustal structure

Magnetic Methods





February 1 through 6


The Earth’s magnetic field


Vector properties of magnetic field (inclination and declination)


Induced and remnant rock magnetism


Modeling of magnetic anomalies


Paleomagnetism and magnetostratigraphy

1st Iteration of term paper 




February 8


Exploration Seismology: Refraction



February 8 through 27


Elasticity, stress and strain


Types and properties of seismic waves


Basic seismic wave propagation


Reflection, refraction and conversion at a material boundary


Seismic waves in a simple layered crust


Refraction seismology field methodology

Midterm






March 1

2nd Iteration of term paper




March 13

Exploration Seismology: Reflection



March 13 - April 3


Reflection seismology field methodology

Reflection seismology data processing: gathers, normal moveout correction, stacking, migration and depth conversion

Seismic sources, frequency, phase, resolution and definition

Acoustic impedance

Fourier analysis of seismic signals

Geological structure as seen on seismic reflection profiles

Earthquake Seismology




April 5 through 24


Review seismic wave propagation


Earthquake recording networks and instrumentation


Earthquake seismic wave nomenclature


Earthquake location methods


Seismic tomography and receiver functions


Computer modeling of seismic waveforms


Earthquake focal mechanisms


Earthquake magnitude, energy and size-frequency scaling relationships



Shallow seismic structure and earthquake ground motion site response

3rd Iteration of term paper




April 15

Take Home Final/Term Paper Due


Tuesday, May 1

