Structural Geology

Geosciences 431 Spring 2006
Instructor: Prof. Michele L. Cooke
cooke@geo.umass.edu


230 Morrill Science Center
577-4131


Meetings: lecture 9:05 - 9:55 Mon., Wed. and Fri., Morrill 161

                 Lab 2:30 – 5:30 Tuesday, Morrill 161

Prof. Office Hours: Mon 1:30-3:30 pm and by appointment (send email)

TA: Ryan Shackleton; ryan@geo.umass.edu
Office 263 back office


Office Hours: Tuesday10-12 am

Course web page: http:://www.geo.umass.edu/faculty/cooke/structure/

Textbooks: 

• Davis, G. H. and Reynolds, S. J., 1996.  Structural Geology of Rocks and Regions (Second Edition), John Wiley and Sons, Inc., New York

• Lisle and Leyshon  Stereographic projection techniques, Cambridge Press [bring to lab]
Course Goals:

• Recognize geologic structures

• Describe geologic structures

• Analyze geologic structures

Grading and Policy:


• Weekly problem sets:

Assigned on Tuesday generally during lab (several at other times)

Due before the next lab (7 days later)

Late homework drops by one complete letter grade each day it is late

Homework must be turned in - You cannot pass the course without passing all homework

• Rock of the week: one or two per week 

Assigned during lab and presented at next lab 

Everyone prepares but one person presents – chosen by luck of draw

• Oral Papers: one or two per week

Each person will prepare one short presentation on a classic paper

• Exams: 

There are 3 exams and each are cumulative

Exams are 90% based on the lecture material

• Attendance is mandatory for lectures and laboratories  - no excused absences

• Come to class on time and I will finish on time

• All work must be your own!

Feel free to discuss general topics but never copy work of another student – similar papers will not be graded.

Equipment:

Mechanical pencil

Colored pencils

Ruler with cm units or inch measured in tenths DO NOT buy a ruler that marks off 32nd of inch.  The campus store sells both so check carefully.

Tracing Paper (can use white copier paper)

Protractor

2 plastic triangles
Textbook

Calculator
Lab book

Other costs associated with Structural Geology:

Weekend field trip to Vermont: 
Lodging and food ~$40-$50

Honors Section of Structural Geology:

Special project: subject TBA possibilities include:

Field Trip Presentations

The field trip will visit spectacular folds, unconformities and faults.  Students will prepare presentations on different aspects of the April Field trip to be given in the field.

Structures of the Spanish Pyrenees

The honors section will read papers on and discuss the geologic evolution of Pyrenees.  
Additional Textbooks:

(Some are in my library and some will be at the back of the room)

Park, R. G., Foundations of Structural Geology, 2nd Edition. Blackie, USA: Chapman and Hall, New York, 148 p, 1989.

Hatcher, R. D., Structural Geology, Principles, Concepts and Problems. Merill Publishing Company, Columbus, 1995, 525p.

Hatcher, R. D., and Hopper, R. J., Laboratory Manual for Structural Geology. Macmillan Publishing Company, New York, 1990, 217p.

Hobbs, Means, and Williams, An Outline of Structural Geology, John Wiley and Sons, Inc., New York, 1976.

Marshak, S. and Mitra, G., Basic Methods of Structural Geology, Prentice Hall, Inc., Englewood Cliffs, New Jersey, 1988. 

Suppe, J., The Principles of Structural Geology, Prentice-Hall, Inc., New Jersey, 1985.

Ragan, D. M., Structural Geology, An Introduction to Geometric Techniques, Third Edition, John Wiley and Sons.

Ramsay, J. G., Folding and Fracturing of Rocks, McGraw-Hill Book Company, New York, 1967, 568p.

Ramsay J. G., and Huber, M. I., The Techniques of Modern Structural Geology, Volume 1: Strain Analysis, Academic Press, New York, 1983.

Ramsay J. G., and Huber, M. I., The Techniques of Modern Structural Geology, Volume 2: Folds and Fractures, Academic Press, New York, 1983.

Means, W.D., Stress and Strain, Basic Concepts of Continuum Mechanics for Geologists, Springer Verlag, New York, 1976.

Statement of Accessibility

If you have concerns about participating in this course or have comments on how it may be better organized for your learning, you are encouraged to contact me directly or leave an anonymous note in my mailbox.
-Michele Cooke

Structural Geology Schedule
Spring 2006

Introduction (2)

Welcome/Orientation
2/1
chapter 1

Primary Structures
2/6
pp. 645-662 (pp. 629-645)

Descriptive Analysis (13)

Stereonets (2)
2/3 & 2/8
pp. 691-704


2/7
Lab1: Geologic Contacts


Fractures


Faults (3)
2/10, 13 & 15
pp. 269-300


(1)
2/17
Lab 1c: Dipping Beds


 
2/14
Lab2a: Apparent dip analysis on paper


(1)
2/21 
Lab 2b: Fault slip and separation
Joints (2)
2/22 & 24
pp. 204-226

Folds (4)
2/27, 3/1, 3 & 6
pp. 372-397


2/28
Lab 3: Lines and Slip on Vertical Faults

2 hour Exam
3/7

Kinematic Analysis (11)

Strain (4)
3/8, 10, 13 & 15 
pp. 51-70 


3/14
Lab 4: Dipping beds and rotations Lab 5: Sandbox Experiments and Subsurface data

Progressive Deform. (1) 
3/17
pp. 551-562

Folding (4)
3/27, 29, 31, & 4/3
pp. 397-423


3/28
Lab 5: Analysis of Cylindrical Folds

Fabrics (2)
4/5 & 7
pp. 424-492  


4/4
Lab 6: Sandbox Experiments and Subsurface data

2 hour Exam
in lab 4/11

Dynamic Analysis (14)

Tractions and Stresses (4)
4/10, 12, 14 & 19
pp. 98-121


4/18
Lab7: Cross-section restoration
Stress-Strain relations (2)
4/21 & 24 
pp. 122-149


4/25
Lab 8a: Rock Mechanics


4/26
Sandbox experiments

Folding Mechanics (2)
4/28 & 5/1
pp. 404-410
FIELD TRIP 5/6-7:  Southern Vermont Structures


5/2
Field Trip to Cummington/Athol

Failure and Frictional Slip (4) 5/3, 5, 8, 10
pp. 304-319 (pp. 319-371)


5/9
Lab 8b: Rock Mechanics Part II

Mechanical Analysis (2)
5/12 & 15


Wrap up (1)

Review
5/17

LAB FINAL PRESENTATIONS
5/16

2 hour Final Exam: To be scheduled
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