Geol 337:  Structural Geology 

Fall 2010 
Time & place: Lecture 9:05-10:00 MWF, Berndt 330; Lab 1:25-4:30 pm T, Berndt 330

Instructor:  Kim Hannula, Berndt 301, hannula_k@fortlewis.edu, x 7463

Office hours: MWF 10:10 am – 12:10 pm
Prerequisites:  Geol 202; Math 121 (especially trigonometry) or Physics 201

Textbooks: 


Davis and Reynolds, Structural Geology of Rocks and Regions

Rowland, Duebendorfer, and Schiefelbein, Structural Analysis and Synthesis

Lab materials
Pad of tracing paper (8.5 x 11 inches)

Cross-section paper (at least four sheets, 10 squares to the inch; one sheet should be at least 20 inches wide)

Mechanical pencil (with as thin a lead as possible, or with lead you can sharpen)

Fine-tipped black pen

Eraser (one with a lot of eraser that can erase very precise areas--those "clicking" refillable eraser pencils work well)

Protractor and ruler(s) (metric and English) (C-Thru W-8 serves as both)

Colored pencils (18 different colors -- sharing is ok if you want to)

Calculator (with trig functions; know how to switch to degrees from radians!)

Field notebook (can be the same one you use for other classes)

Lecture materials
Silly putty (bring to class any day we are talking about strain)

Background

Structural geology deals with deformed rocks:  how they become deformed, why they deform, and what their record of deformation says about the larger geologic picture.  The lectures will focus on the theoretical aspects of structural geology, while the labs will help you develop the skills needed to study deformed rocks: interpreting maps, making cross-sections, and learning to think in three dimensions.

Course work

Labs
35%

Exams (3: two midterms and one final)
20% each

Participation
5%

Labs will constitute a significant portion of the work for this course.  Most labs will take significantly longer to complete than the 3 hours scheduled; think of them as a combination of a lab and a major homework assignment.  All labs are due at the beginning of lab one week after they are assigned (with the exception of labs scheduled to take more than one week).  

We will be covering a lot of material very quickly; therefore, I highly recommend doing the assigned reading before the associated lecture.  The textbook is the single most readable science textbook I have ever seen, so take advantage of it.

Math skills

One of the most practical uses of structural geology is to predict where rock units, faults, and other features recognized on the surface are found underground. The simplest way to make these predictions involves using lots of trigonometry. This class has a pre-requisite of either pre-calculus or introductory physics; however, many people need review of the math skills necessary to solve structural problems. You will be using a web site developed to help geology students with math skills (The Math You Need, http://serc.carleton.edu/mathyouneed/) to prepare you for the work you will be doing during lab. The site also includes tutorials on unit conversions (http://serc.carleton.edu/mathyouneed/UnitConvExpl.html) and map scales (http://serc.carleton.edu/mathyouneed/UnitExample.html#scale), both of which are important in structural geology.
Before Tuesday (8/31), take the pre-assessment test (on http://wamap.org). Before each of the first three labs, look at the appropriate tutorials (http://serc.carleton.edu/mathyouneed/) and take the associated quiz. During the last week of class, take the final assessment (on http://wamap.org). Your grade on the quizzes and final assessment will be incorporated into your participation grade.
Late work
Late labs will only be accepted if you talk to me on or before the day the lab is assigned.  Late work (not ok'd in advance) will be marked down one letter grade for each day it is late. 

Moodle 

We will be using Moodle, a course management system, in this class. Our use of Moodle may sometimes make students' names and FLC network IDs visible within the course website. We are using secure, password-protected, access to the course, so your identifying information will be visible only to other students registered in the Moodle class. If you have concerns about the visibility of your identifying information, please contact me to discuss.

Academic honesty

Plagiarism occurs any time someone claims another’s work as his or her own.  It includes anything from outright copying from published works (including the Internet) to paraphrasing someone else’s ideas without proper citation to copying answers on assignments or exams from classmates.  Plagiarism is a violation of academic honesty and a violation of professional ethics, and will not be tolerated in this course.  Committing plagiarism can result in anything from a zero grade on the work in question to an F in the course.  More information on Fort Lewis College’s Academic Honesty policies can be found in the Student Handbook.

Academic honesty does not, however, require that every student needs to work in isolation.  Scientists, like other people, seldom work alone.  When they collaborate with one another, they usually acknowledge that cooperation by co-authoring a paper.  In this class, if a project is not assigned to be a collaborative project (on which all contributors get the same grade), it will be expected that the writing and thinking that go into your work are yours alone.  That doesn't mean you can't discuss labs with other students or with me.  If you do discuss assignments with other people, however, include an "Acknowledgments" section in the lab write-up to thank those who helped you.  Remember, however, that acknowledgements should thank those that inspired your thinking, not those who do your thinking for you.  When you do the labs, you should keep in mind that each of you will be expected to understand the labs during the midterm and final exams (and then you will be entirely on your own!).

Accessibility

Students with disabilities have equal access and equal opportunity in this course.  If you require reasonable accommodations to fully participate in course activities or meet course requirements, you must register with Disability Services, 280 Noble Hall, 247-7459.  If you qualify for services, bring your letter of accommodation to me as soon as possible.
Lecture and Lab schedule

Note:  other outside reading may be assigned as the course progresses

Labs are in bold type

D&R = Davis and Reynolds

RDS = Rowland, Duebendorfer, and Schiefelbein

	
	Lecture/lab topics
	Reading 

	Week 1
	
	

	Aug 30 M
	Introduction
The Math You Need pre-assessment
	D&R p. 17-37

	Aug 31 T
	Geometric problems & geologic maps
Pre-lab: The Math You Need (trig – tangent problems)
	RDS Ch. 2; D&R p. 679-691

	Sept 1 W
	Primary structures  
	D&R p. 9-17, 656-662  

	Sept 3 F
	Secondary structures
	D&R p. 9-17; 645-655

	
	
	

	Week 2
	
	

	Sept 6 M
	Introduction to strain
	D&R p. 25, p. 38-68

	Sept 7 T
	Bed thickness problems and interpreting geologic maps
Pre-lab: The Math You Need (sine & cosine problems)
	RDS Ch. 3

	Sept 8 W 
	Introduction to stress
	D&R p. 98-116

	Sept 10 F
	Introduction to stress & strain, cont.
	

	Week 3
	
	

	Sept 13 M
	Rheology: relationship between stress & strain
	D&R p. 143-149 

	Sept 14 T
	Structure sections
Pre-lab: The Math You Need (unit conversions & map scales)
	RDS Ch. 4; D&R p. 669-679

	Sept 15 W 
	Rheology: relationship between stress & strain
	RDS Ch. 12

	Sept 17 F
	Foliations & lineations
	D&R p. 424-449


	Week 4
	
	

	Sept 20 M
	Foliations & lineations
	D&R p. 463-480

	Sept 21 T
	Stereonets
	RDS Ch. 5; D&R p. 691-704, 708-714

	Sept 22 W
	Microscopic deformation
	D&R p. 150-161

	Sept 24 F
	Microscopic deformation
	D&R p. 161-177

	
	
	

	Week 5
	
	

	Sept 27 M
	Microscopic deformation
	D&R p. 177-199

	Sept 28 T
	 Foliations, lineations, & stereonets
	 

	Sept 29 W
	Strain and progressive deformation
	D&R p. 78-93; 476-482; 551-562

	Oct 1 F
	Shear zones
	D&R p. 493-551

	
	
	

	Week 6
	
	

	Oct 4 M
	Exam #1 
	

	Oct 5 T
	Field trip: Metamorphic rocks
	

	Oct 6 W
	Folds: description
	D&R p. 372-387

	Oct 8 F
	Folds: description
	D&R p. 387-394


	Week 7
	
	

	Oct 11 M
	Folds: description
	D&R p. 394-397; 734-736; RDS Ch. 6

	Oct 12 T
	Field lab: folds
	

	Oct 13 W
	Folds: kinematics
	D&R p. 397-413

	Oct 15 F
	Folds: kinematics
	D&R p. 449-456


	Week 8
	
	

	Oct 18 M
	Stress & Mohr circles
	D&R p. 117-121

	Oct 19 T
	Mohr circles
	RDS Ch. 13

	Oct 20 W
	Stress & Mohr circles
	RDS Ch. 13

	Oct 22 F
	Brittle strength and failure
	D&R p. 122-141


	Week 9
	
	

	Oct 25 M
	Joints & shear fractures 
	D&R p. 204-226 

	Oct 26 T
	Field Lab: Joints and Shear Fractures
	D&R p. 720-730

	Oct 27 W
	Joints & shear fractures
	D&R p. 226-268

	Oct 29 F
	Introduction to faults
	D&R p. 269-300

	Week 10
	
	

	Nov 1 M
	GSA
	

	Nov 2 T
	No lab – Kim at GSA
	

	Nov 3 W
	Exam #2 
	

	Nov 5 F
	Dynamic analysis of faulting
	


	Week 11
	
	

	Nov 8 M
	Thrust faults
	D&R p. 319-331

	Nov 9 T
	Introduction to thrust faults
	RDS Ch. 15

	Nov 10 W
	Thrust faults
	 D&R p. 414-417

	Nov 12 F
	Thrust faults
	D&R p. 331-339

	
	
	


	Week 12
	
	

	Nov 15 M
	Normal faults
	D&R p. 340-357

	Nov 16 T
	Wyoming cross-section
	RDS Ch. 15; D&R p. 690-691

	Nov 17 W
	Normal faults
	

	Nov 19 F
	Strike-slip faults
	D&R p. 357-371

	

	Thanksgiving Break

	
	
	

	Week 13
	
	

	Nov 29 M
	Earthquakes and faults
	Handout on moodle

	Nov 30 T
	Wyoming cross-section cont.
	

	Dec 1 W
	Earthquakes and faults
	

	Dec 3 F
	Strength of the crust
	D&R p. 199-201

	Week 14
	
	

	Dec 6 M
	Discussion: faults and shear zones
	Sibson, 1986

	Dec 7 T
	Turn in Wyoming cross-section
	

	Dec 8 W
	Structural geology & tectonics
	D&R Ch. 10

	Dec 10 F
	Wrap-up and review
The Math You Need final assessment
	

	Dec 14 T

7:30-9:30 am
	FINAL EXAM (cumulative)
	


