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Goals for the course

· To enable you to interpret unfamiliar geologic maps, to construct cross sections, and to infer geologic history from map data.
· To enable you to make appropriate observations of rocks at the macroscopic, mesoscopic, and microscopic scales, ask relevant questions, collect appropriate data, make interpretations about the processes by which the rocks reached their present form, and present convincing arguments to support your conclusions.
Introduction

Week 1

Mon Jan 17
the scope of structural geology, and a case study of the tsunami caused by the 1906 San Francisco earthquake 

Wed Jan 19
intro to structural analysis; review of topo maps

Map Interpretation

Structural geologists rely heavily on their skills in extracting information from topographic and geologic maps, inferring the third dimension (what is still below ground and what has been eroded away) from information on a geologic map, and interpreting the sequence of events (the fourth dimension) from the information on maps and cross sections. In this section of the course, you will build your skills in map interpretation and three-dimensional visualization, skills that are essential for any geologist!


Fri Jan 21
geologic time scale exercise; intro to geologic maps and contacts, strike and dip, simple cross sections



Week 2

Mon Jan 24
more on simple cross sections; outcrop patterns of planar contacts

Class Tuesday night: determining strike; trend and plunge of lines; apparent dip


Wed Jan 26
map interpretation; more cross sections 
quiz – geologic time & plate tectonics
Fri Jan 28
no class: Barb out of town


Week 3


Mon Jan 31
review of fault terminology; separation vs. slip; simple cross sections; Delphi Oracle case study


Wed Feb 2
fold terminology; simple cross sections


Fri Feb 4
practice with maps and cross sections of folded and faulted contacts


quiz – rocks & minerals & Earth’s systems

Week 4

Mon Feb 7
more on map interpretation, cross sections 

Wed Feb 9
using Brunton compasses, start mine tunnel exercise


Fri Feb 11
mine tunnel mapping exercise
quiz
Each subdiscipline in geology provides its own unique perspective on how the Earth works. So, what do structural geologists worry about? What is their unique perspective? Structural geologists are concerned with changes in rocks produced when rocks are subjected to stress. What happens when rocks break? Why do some rocks break and not others? What actually happens inside rocks and minerals to produce folds at all scales when we normally think of rocks as being stiff and brittle? What governs rock strength? What determines how a rock responds to stress? During the remainder of the course, you will tackle questions such as these so that, in the future when you encounter a package of deformed rocks, you will be able to interpret how they changed shape.

Brittle deformation and brittle deformation mechanisms

How does failure actually happen? What makes rocks likely to fail brittly rather than ductily? What kinds of features are produced in rocks by brittle mechanisms, and why? How would we recognize the features in a rock that form by brittle processes? Can we use the features produced by brittle deformation to reconstruct the stresses in a rock at the time of deformation?

Week 5

this week
HOUR EXAM on map interpretation – take on your own time 

Mon Feb 14
what happens when rocks break – the strength paradox, crack propagation, and failure


Wed Feb 16
stress; brittle deformation mechanisms

Fri Feb 18
Mohr circle for stress; pore fluid pressure
quiz


Week 6

Mon Feb 21
stress and joint development; shear fractures, faults, and earthquakes

Class Tuesday evening: Nurek abstracts; brittle deformation in thin section
Wed Feb 23
lines and planes in stereographic projection
quiz
Fri Feb 25
no class: Barb out of town


Week 7

Mon Feb 28
practice w/ stereonets; Delphi Oracle case study revisited; abstract peer review

Wed Mar 2
Argentina sturzstrom case study

Class Thursday night: Geology of Capital Reef National Monument
quiz
Fri Mar 4
No class: Barb out of town

Week 8

Mon Mar 7
Navajo Sandstone case study
Wed Mar 9
Navajo Sandstone case study

Fri Mar 11
finish Navajo Sandstone case study
quiz
Ductile deformation by ductile mechanisms

What actually happens inside rocks and minerals when they change shape without fracturing and failing? What kind of evidence do we see of those processes in the rocks themselves? How do temperature, pressure, fluids, and strain rate influence how rocks change shape and what kinds of structures are produced? How can we use the features produced by ductile deformation in a rock to reconstruct its strain history?

Week 9


this week
HOUR EXAM on brittle deformation – take on your own time

Mon Mar 28
protoliths, metamorphism; cross section debrief

Wed Mar 30
intro to strain and strain ellipses; pure and simple shear

Fri Apr 1
strain significance of cleavage

Week 10

Mon Apr 4
Part II of exam 2: in-class portion


Wed Apr 6
pressure solution and deformation in low-grade, upper-crustal rocks

Fri Apr 8
pressure solution case study




Week 11

Mon Apr 11
dislocation glide and dislocation creep; dislocation migration and dynamic recrystallization



Real world fold/fault systems

Can we use what we have learned about brittle and ductile deformation mechanisms and their results to examine systems of folded and faulted rocks and make some intelligent conclusions about how they got to their present state? What are the human consequences of rock deformation? How does study of failure and slip of rocks along faults help us understand the larger issues of plate motions, plate interactions, and evolution of the lithosphere?                                                            
Wed Apr 13

ductile deformation in high strain zones: pure vs. simple shear; fabrics and kinematic indicators in DSZs 


Fri Apr 15
Gurla Mandata case study


Week 12

Mon Apr 18
Gurla Mandata case study
Wed Apr 20
Gurla Mandata; field trip prep

Fri Apr 22
Field Trip to eastern NY and western Vermont, leaving Friday 10 a.m.

Sat Apr 23
Field trip will be back about 9 p.m.
 
Week 13

Mon Apr 25
intro to focal mechanisms

Wed Apr 27
more on focal mechanisms


Fri Apr 29
practice with focal mechanisms; Scodie lineament case study

Week 14

Mon May 2
Gulf of Corinth focal mechs


Wed May 4
presentation of focal mechanism articles


Fri May 6
no class – Class and Charter Day


Saturday May 14
Final Project due at 5pm
Nuts and bolts
Class meeting times are Mondays, Wednesdays, and Fridays from 1-3:00. Please come to class a few minutes early so that everyone is ready to start on time.

Please notice that there are several days scattered throughout the semester when I will be out of town. I apologize for that, because I know it will inconvenience some of you to re-schedule the classes that we’ll miss. We will meet for class once in the evening during those weeks, and I have indicated these days clearly on the course schedule. Please put these evening class meeting times on your calendar now so that they don’t cause you problems later.

We will also be taking a two-day field trip at the end of April to visit the area in eastern New York that we will study over the course of the semester. Everyone must go on the field trip in order to be well-prepared for finishing the final project, so please be sure to put it on your calendar right away.

You’ll need the following for the course:
text: Davis and Reynolds (1996) - Structural Geology of Rocks and Regions (this is the same text we’ve used for the last three years, so you can buy or borrow from a Structural Geology alum).

structure kit: You must purchase a structure kit from me for $15. The kit includes a map, some Play-Doh (yeh!), a stereonet model, a protractor, colored pencils, a bodacious geologic map (suitable for framing) and assorted photocopied materials over the semester. If you do not own a hand lens, please order one from me.

equipment: Keep your structure kit handy for every class. You will need a mechanical pencil and an eraser (do not take notes in pen, please!!!), and, for some classes, you will need a hand lens. It’s a good idea to get into the habit of bringing one with you to every class.

homework: All homework assignments are posted on Blackboard.

The Basics of Geology
Because this is a 200-level course, the Department expects you to bring a certain amount of basic knowledge in geology to this course. What we expect you to know (and which I will not go over in class) appears in the departmental handout “The Basics of Geology”. You will take a series of weekly quizzes on this material according to the schedule in the syllabus. Help sessions will be available early in the semester, if you need to bone up on the material. 

Format of the course and your responsibilities
If you haven’t had a course from me before, you might be surprised by the structure of the class. I expect a lot, and I place a great deal of responsibility on you. After all, I can’t do your learning for you! I care very much that you learn in this course, and having me stand in front of you and talk at you for two hours at a stretch allows me to present material but doesn’t do much to help you learn. So! I will design class sessions around having you do structural geology, rather than having me talk at you about it. You will come away from this course with skills and knowledge in structural geology that you can use in the future, not just some material that you can spit back at me on a test.

One of your responsibilities is to come to class. I do not take attendance, but anyone who has taken the course before will be able to tell you that it’s hard to make up what you miss if you skip a class. Should you miss a class, though, I do expect that you will make up all work before the next class session so that you don’t hold yourself or anyone else back. It is your responsibility to find out what you need to do to catch up – that’s part of the responsibility game. Don’t expect that I’m going to smile cheerfully if you saunter into class and say, “What did I miss last class?” (or worse, “Did I miss anything last class?” Oops, big blunder...Makes me feel as if I should reply, “Oh, no, of course not...I made everyone sit around doing useless stuff...”) !!!

I will also give you a homework assignment each class period. Daily homework makes it possible for everyone to keep up with what we are doing and for the entire class to keep moving ahead. Your other responsibility, then, is to do your homework and turn it in on time. I do not mind if you talk over homework items with others in the class, but I do expect you to do your own work and not just copy someone else’s work. In the long run, you won’t learn much if you rely on someone else to figure it out for you, and, when the time comes to do it on your own (on an exam, for instance), you will be at a distinct disadvantage if you haven’t learned how to figure it out yourself. 

Help sessions

Help sessions will be available from 8-10 pm in the structure lab on Sunday and Tuesday (and maybe also Thursday, if I can find someone). If you find yourself needing to go to every help session and if you are monopolizing the tutors, please consider arranging with someone to give you private tutoring outside the regular help sessions. 

Hats

Please don’t wear a hat in class. We’ll be doing a lot of discussion, and communication with someone is tough when a hat brim hides your eyes. Turn your hat backwards? Well, I grew up at a time when it was considered unutterably rude to wear a hat indoors, so I am apt to give you less attention than you deserve if you are wearing a hat. It’s not a tough thing – either don’t wear a hat, or drop it in the Hat Gulag by the door.
Grading
When all is said and done, I will calculate the grade that you have earned as follows:

problem sets and case studies
40%

final project
20%

quizzes
10%

exams
30%

I will normally turn homework back before or during the following class. If you turn homework in late, I will take 10% off the grade. If you turn homework in after I have turned graded assignments back to the rest of the class, I will correct and return your homework but you will not receive a grade or credit.

Notice that I haven’t allotted a percentage for in-class work. I do not collect or grade your in-class work, because anything you do during class will be completed and corrected in class. That doesn't mean that in-class work doesn't count! In fact, completion of in-class work each week is mandatory, and you will have no opportunity to make up missed in-class work. If you don’t do your in-class work, your final grade will, unfortunately, suffer.

The Final Project
The major project for this course will revolve around the geology of the Glens Falls-Whitehall region. I’ll give you more details later in the semester.
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