Earth & Oceanographic Science 262          Petrotectonics           Fall 2010
Course Description

Exploration of the processes by which igneous rocks solidify from magma (e.g., volcanoes), and metamorphic rocks form in response to pressure, temperature, and chemical changes (e.g., mountain building). Interactions between the petrologic processes and tectonics are examined through a focus on the continental crust, mid-ocean ridges, and subduction zones. Learning how to write effectively is emphasized throughout the course. Laboratory work focuses on field observations, microscopic examination of thin sections, and geochemical modeling. 

Learning Goals

· To apply physical properties to the identification and classification of igneous and metamorphic minerals and rocks in outcrop, hand sample and thin section.  
· To interpret rock and mineral textures in outcrop and thin section.
· To use geochemical evidence to interpret the formation and evolution of igneous and metamorphic rocks. 

· To correlate petrologic and tectonic processes.
· To synthesize the petrotectonic history of Maine’s coast.

· To read and communicate scientific information. 
Information

Professor: Rachel Beane, 120A Druckenmiller, 725-3160; rbeane@bowdoin.edu
Class hours: Monday 11:30 – 3:55 PM, Druckenmiller 210/208 and/or field
Wednesday 11:30 – 12:55 PM Druckenmiller 210/208 
Office hours: I encourage you to ask questions and to ask for help both in- and out- of class. Office hours are Tuesday 10-11am. At other times, you may set up an appointment, or find me in my office or lab.                                               
Text: Winter, John D., 2010. An Introduction to Igneous and Metamorphic Petrology, Second Edition. 

Supplies: hand lens, calculator, notebook
Website: http://blackboard.bowdoin.edu
Grading: Labs 50%, Projects 35%, Homework & Participation 15%
For field labs, you should wear boots (or closed toe shoes with non-slip soles), be prepared for the day’s weather, and bring water to drink.  A few labs might be completed during the lab period, but most will require additional work outside the scheduled lab.  Late labs and other work will be accepted - without penalty - only under extenuating circumstances, about which you will need to speak with me before the lab is due.  Late work, not approved, will be marked down one letter grade for every two days it is late (i.e. 1-2 days late, one grade lower; 3-4 days late, two grades lower; ...).
Many labs will involve collaboration.  I encourage collaboration, because geologists seldom work alone.  For most labs, however, I expect that the writing and final analysis will be your own.  Please acknowledge those with whom you’ve worked or from whom you’ve received ideas.  Plagiarism and cheating (for laboratory assignments, exams, papers, or anything) interfere with learning and are not acceptable.  Please ask me, or consult the Student Handbook, if you have questions as to what constitutes academic dishonesty. 
Please refrain from using portable-electronic devices and refrain from non-course related internet use during classes, laboratories, field trips, and office visits. 

The Writing Project offers drop-in conferences during evening workshops.  I encourage you to use the Writing Project for your paper and for laboratory write-ups. The conferences serve students in any course who would like feedback on a draft or assistance at any stage of the writing process.  For more information on times and locations, please visit its website <http://academic.bowdoin.edu/writing-project/ >.
Please note: I ask students with learning, physical or psychiatric disabilities who are taking this course and may need class, laboratory, or field-trip accommodations, to discuss those needs with us as soon as possible.  Also, if you have not done so already, please contact the Office of the Dean of Student Affairs to discuss your accommodation request.
Field Trip: This year’s required field trip (October 2-3) is to Acadia National Park and Cranberry Island to examine field evidence for plutonic and volcanic magmatic processes.  
The schedule is subject to change. For updated information, please see the schedule and assignments on Blackboard. Chapter readings are from Winter (2010).
	
	
	
	

	
	Magmatic Processes & Igneous Rocks

	
	

	Sept
	6
	Field Lab 1: Reid Beach
	

	
	8
	Granitoid Rocks
	Ch. 1, 2, & 18

	

	
	13
	Field Lab 2: Granite
	Lab 1 due, Ch. 3 & 4.2

	
	15
	Magma Diversity
	Ch. 11

	
	
	
	

	
	20
	Field Lab 3: Marshall Point 
	Lab 2 due

	
	22
	Volcanism
	Ch. 4.1, 16.1-16.3, 17.1, 17.4 -17.5

	
	
	
	

	
	27
	Lab 4: Igneous Phase Diagrams 
	Lab 3 due, Ch. 6 & 7

	
	29
	Cadillac Mountain Granite and Cranberry Island Volcanism
	Seaman et al., 1995; Seaman et al., 1999; Wiebe et al., 1997

	
	
	
	

	Oct
	2-3
	Weekend Field Trip: Acadia and Cranberry Island (plutonic and volcanic processes)
	

	
	
	
	

	
	4
	Field Lab 5/Project I: Christmas Cove Dike 
	Ch. 13 and readings in folder

	
	6
	Chemical Petrology
	Lab 4 due, Ch. 8 & 9

	
	
	
	

	
	11
	Fall vacation – no class, no lab
	

	
	
	
	

	
	Metamorphic processes & Metamorphic Rocks


	
	

	
	13
	Introduction to Metamorphism
	Field Trip due, Ch. 21 & 22

	
	
	
	

	
	18
	Field Lab 6: Mapping Lookout Point
	Lab 5/Project I due

	
	20
	Metamorphism and Stable Mineral Assemblages 
	Ch. 24 

	
	
	
	

	
	25
	Field Lab 7: Harpswell Metamorphism
	Lab 6 due, Ch. 28

	
	27
	Thermobarometry
	Ch. 27

	
	
	
	

	Nov
	1
	No class - GSA
	

	
	3
	No class - GSA
	

	
	
	
	

	
	8
	Lab 8: Metamorphic Phase Diagrams
	Lab 7 due, Ch. 26

	
	10
	Metamorphic Facies and Metamorposed Mafic Rocks
	Ch. 25

	
	
	
	

	
	15
	Lab 9: Metamorphic Textures in thin section
	Lab 8 due, Ch. 23


	
	
	
	
	

	Nov
	17
	Writing in Petrology, Introduction To Project II 
	Lab 9 due

	
	
	
	

	
	22
	Lab 10/Project II: Metamorphic Interpretation
	

	
	24
	Thanksgiving – no class
	

	
	
	
	

	
	
	Convergent margins: the subduction factory
	

	
	
	
	

	
	29
	Subduction zone metamorphism, 
Lab 11: Metamorphosed Mafic Rocks
	Readings assigned

	Dec
	1
	Subduction-Related Igneous Activity
	Lab 10/Project II due

	
	
	
	

	
	6
	Lab 12: Project III Volcanic Arcs
	Lab 11 due, 

Readings assigned

	
	8
	Project III continued
	

	
	
	
	

	
	16
	No Final Exam meeting, Project III due 4pm

May turn in Final Exam earlier!
	Lab 12/Project III
 due 4pm


