GLS 342: Plate Tectonics





         Spring 2012
Lecture: (01) MWF 12:30–1:20 pm, MH 237 

Instructor

Dr. Rory McFadden

Office: MH 331

Email: rmcfadden@salemstate.edu
Office hours: 
M-11:00–12:00 pm


W-11:00–12:00 pm


 F-11:00–12:00 pm


Open-door policy

Required Text

Kearey, P., Klepeis, K.A., and Vine, F.J., Global Tectonics, Third Edition, Blackwell Science

I will put pdfs of papers to be covered in class on the course website.

Website

We will use Canvas, the new Salem State web-based learning management system, to keep track of course assignments and announcements. 

The website is:  salemstate.instructure.com

To login, use your Salem State email (without the “@salemstate.edu) and password

Course Description


A systematic treatment of the geology and geophysics of plate tectonics, based on present knowledge of the structure and physical properties of the Earth's interior. Included are present kinematics of plate movements, hypotheses of dynamics (such as mantle convection), global pattern of plates, detailed consideration of processes at plate convergences, paleoplate tectonics and continental drift of the last 200 million years as derived from ocean floor stratigraphy and structure, and inferences on the time of inception of plate tectonics and its role in earlier Earth history. Three lecture hours per week.


Prerequisite: GLS 201 or permission of instructor


Credits: 3
Course Goals


The goals of this course are for students to analyze plate tectonic boundaries and formulate hypotheses of plate tectonic processes, as well as developing written and oral communication skills. These goals will be achieved through focused lectures, reading assignments from textbooks and primary literature, quantitative homework assignments, and a research paper. 
Course Objectives and Assessment
1) Students should be able to read and interpret a variety of maps. This objective will be assessed by map-based homework assignments and exam questions.
2) Students should develop quantitative abilities to understand topics including plate motions, isostasy, earthquake focal mechanisms, and euler poles. This will be assessed through quantitative weekly homework assignments and exam questions.


3) Students should decipher Earth dynamics on the geologic time scale. This objective will be assessed through exams, reading responses, and a research paper.

4) Students should be able to synthesize disparate geologic and geophysical data to evaluate geologic processes at plate boundaries. This objective will be assessed through a research paper on a plate tectonic boundary.
5) Students should be able to write a scientific research paper that summarizes the geologic history of a plate tectonic boundary. This will be assessed by reading responses and a research paper that will be revised multiple times.
6) Students should be able to orally communicate their ideas and opinions on geologic topics. This will be assessed by discussions of geological journal articles that will be used to supplement lecture topics.
Assessment
Research Paper


30%

Exam I




15%

Exam II



15%

Homework and quizzes

20%

Reading Responses and presentation
10%

In-class assignments


05%
Class participation


05%

Research Paper
The assignment for the plate tectonics research paper is to choose a plate tectonic boundary and describe the plate history and the processes that shaped the boundary. You will need to pick a boundary that has been studied enough so you can discuss plate tectonic processes based on a substantial body of literature. You will need to discuss your possible topic with me before proceeding. I am open to an alternate type of topic for the paper, but you need to work that out with me first.
Exams


There will be two exams for this course. The exams will cover material from lectures and homework assignments.
Homework and quizzes

There will be a biweekly short homework assignment that will facilitate students’ understanding of the reading and course material. The assignments may include problem sets, sketches of tectonic phenomena with observations and interpretations, or analysis of plate boundaries. There may be in-class quizzes about the course material; these will be announced, but not far in advance.
Reading responses and presentation

Over the course of the semester each student will have to read papers from the primary geological literature and write a summary of the paper. This project will promote critical thinking and writing skills, as well as demonstrate applications of modern scientific methods and techniques. The day this assignment is due we will have a class discussion about the paper. Each student will also lead the discussion of a paper by preparing a powerpoint (or keynote) presentation that summarizes the main points of the paper. For these assignments, students will work in groups of two.
In-class Assignments


These activities are designed to supplement lecture by reinforcing important concepts. These activities will not be graded, BUT they must be completed. The in-class assignments are my way of making sure you come to class, in case my engrossing and intellectually stimulating lectures are not enough. 

Class Participation

Class participation is based on being engaged during lectures and involved during class discussions. 

Tentative Lecture Topics
	Topic
	Reading

	Overview and history of plate tectonics
	Chapters 1, 4, 5

	Geometry and plate motions
	Chapters 3, 5

	Internal structure and composition of the Earth
	Chapter 2

	Geophysical aspects of the Earth
	Chapters 2, 3, and 4

	Oceanic ridges
	Chapters 6

	Continental rifts
	Chapters 7

	Continental transforms and strike-slip faults
	Chapter 8

	Subduction zones and accretionary orogens
	Chapter 9

	Case studies: Appalachian mountains
	Chapter 10

	Case studies: Himalayas
	Chapter 10


