Geology 220: Plate Tectonics

Lectures: 
TR 10:10-11:55, Mudd 73


Lab: 

section 53 W 1:00-5:00

       

section 54 R 1:00-5:00

Contact Information

Sarah Titus

Office: Mudd 64


email: stitus@carleton.edu

http://people.carleton.edu/~stitus/teaching/220/index.html

http://carlwiki.carleton.edu

TAs: Lauren Andrews and Willy Guenther 

Introduction

Plate tectonic theory gained widespread acceptance in the earth science community less than 40 years ago. The theory explains the origins of volcanoes and earthquakes and the locations of mountain belts and oceans. We will explore topics such as continental drift, earthquake analysis and prediction, the creation and destruction of the ocean floor, and the location and style of mountain building across the globe.  Weekly writing assignments, homework exercises, and a group laboratory project are required. 

Learning goals

Much of your success in this course will be measured on your ability to think like a scientist rather than your ability to recall facts (although a moderate amount of recollection of structures and terms is necessary, too).  Upon your successful completion of this course, I hope you will:  

· enjoy thinking about the dynamism of Earth on the geologic time scale

· be able read and interpret a wide variety of maps 

· be comfortable using quantitative methods to understand topics in tectonics including isostasy, plate motions, earthquake focal mechanisms, euler poles, and magnetism of the sea floor

· design an experimental laboratory exercise that explores a plate tectonic concept 

· hone your scientific writing and editing skills by delving into the literature about a single tectonic plate 

Text

Main text: P. Kearey and F.J. Vine.  Global Tectonics, second edition.  Blackwell Science. All readings assigned in the tentative schedule are from this text.  Additional readings may be assigned for particular topics as necessary.

Grading

Exams








30%

Homework
 and quizzes



15%

Laboratory exercises




15%

Group laboratory project



15%

Plate tectonics wiki




25%

Exams

There will be two midterms for this course and one final exam. All exams are take-homes.  The midterms are tentatively scheduled for weeks 4 and 7. 

Homework and quizzes


I will assign short homework exercises based on the reading and/or course material.  These are not designed to allow exploration of important concepts in plate tectonics. There may be unannounced in-class quizzes about the reading material. Make sure you do the reading before class.
Labs

Not only do labs make up a significant portion of your grade, they also represent the best way for you to practice and really understand ideas and concepts discussed in class. Please be neat and turn in work on time – laboratory exercises are due at the start of lab the following week.  

Group project


There will be a group project for this course carried out during five lab meetings.  This project will be to design a lab for this tectonics course.  It’s kind of post-modern, I know, but it will give your group a chance to explore a plate tectonic concept in more detail and figure out how to share this information with other Tectonics students. In the last lab meeting, another group will try out your lab and make comments. 

Plate tectonics wiki


In this course, you will be writing about your personal tectonic plate on the course wiki. Weekly writing topics will be assigned and due on Fridays. In the week following an assignment, you are expected to read and edit that same topic discussed on those plates pages that are adjacent to your own.  For example, if you have the African Plate - in week 1 you will write about the basic geography of your plate.  In week 2 – you will write about a new topic and edit the geography sections of the Eurasian, Arabian, South American, North American and Antarctic plates. 

When editing others’ writing, be respectful but please fix grammer and spelling mistakes in addition to rearranging ideas as you see fit.  Leave a note on the talk page outlining the corrections you made and any questions you may have for the original author. Each week, I’ll also leave comments on the talk page with suggestions for improvements.

You may not use Wikipedia as a source of information – the articles about tectonic plates are really short and often poorly written. There is no doubt in my mind that you can write more complete and more interesting articles about your tectonic plates. Also note that any figures you include must not violate copyright – this means that hand-drawn figures can be scanned, figures from the USGS are in the public domain, and figures that you make using Jules Verne explorer are also okay.

The rubric that I’ll use for grading your wiki page is included in this packet.  

Tentative syllabus

	Week
	Topic
	Reading

	1
	1/3/07
	Historical development of plate tectonics
	Chapter 1

	
	
	Lab 1: Intro to plate tectonics
	

	
	
	
	

	2
	1/8/07
	Internal structure and composition of the earth

Earthquake seismology
	Chapter 2

	
	
	Lab 2: Earthquake seismology
	

	
	
	
	

	3
	1/15/07
	Gravity, heatflow, magnetics

Introduction to paleomagnetism 
	Chapters 3-4

	
	
	Lab 3: Gravity
	

	
	
	
	

	4
	1/22/07
	Kinematics of plate tectonics
	Chapter 5

	
	
	Lab 4: Project start (exam in lab)
	

	
	
	Midterm 1 during this week


	

	5
	1/29/07
	Oceanic plates: ridges and transform faults
	Chapter 6-7

	
	
	Lab 5: Magnetics and seafloor stripes
	

	
	
	
	

	6
	2/5/07
	Subduction zones
	Chapter 8

	
	
	Lab 6: Project
	

	
	
	
	

	7
	2/12/07
	Mountain belts
	Chapter 9

	
	
	Lab 7: Project
	

	
	
	Midterm 2 during this week


	

	8
	2/19/07
	Rift systems
	Chapter 10

	
	
	Lab 8: Project
	

	
	
	
	

	9
	2/26/07
	Mechanisms and implications of plate tectonics
	Chapter 11-12

	
	
	Lab 9: Project testing
	

	
	
	
	

	10
	3/5/07
	Special topics: plate tectonics in the Archean; planetary tectonics
	No reading

	
	
	Lab 10: no lab this week
	


Student and plate:___________________________________________________
Rating scale: 




1



2



3



4










wretched

   poor


   good


excellent

	Elements
	rating
	weight
	total
	Comments

	Content: 
	 
	 
	 
	 

	 
	important ideas addressed for each topic; inclusion of details; clear and succinct writing style
	 
	 
	 
	 

	 
	Plate boundaries
	 
	 
	 
	 

	 
	Seismicity
	 
	 
	 
	 

	 
	Tectonic history
	 
	 
	 
	 

	 
	Volcanism
	 
	 
	 
	 

	 
	Topic of choice
	 
	 
	 
	 

	 
	Figures: figures described with accompanying text; figure captions explain symbols; non-copyright violations; specific places mentioned in text are included in figures
	 
	x 2 =
	 
	 

	Editing and layout:
	 
	 
	 
	 

	 
	Citations and references: citations included in text with proper formatting; reference section complete; some non-web sources 
	 
	 
	 
	 

	 
	Creativity
	 
	 
	 
	 

	 
	Revision of text: significant revisions based on suggestions of SJT and other readers; grammar errors corrected; 
	 
	x 2 = 
	 
	 

	 
	Peer editing: read and commented on other plate pages 
	 
	 
	 
	 

	Total (out of 48 possible)
	 
	 
	 
	 


