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Syllabus for “The Global Carbon Cycle”
Spring 2014
****DRAFT SYLLABUS****
Faculty:
Erin Martin, Lab I 3008, 867-5264, ellise@evergreen.edu

Class times:
Monday, 6 – 10 PM; Sem 2 A-3105
Credits:  
4
Office Hours
I am happy to meet with you as needed.  Please email me to schedule an appointment.
Objectives

As a result of taking this elective, students will:
· Develop an in-depth understanding of how the global carbon cycle regulates climate at different time scales (millions of years, 100,000 years, and decades (the latter being most relevant to human beings)).
· Determine the strengths and weaknesses of current solutions being posed to sequester carbon and understand carbon stabilization scenarios.

· Become familiar with some of the latest research addressing carbon cycling in terrestrial/aquatic/marine ecosystems.

· Improve communication skills regarding an aspect the global carbon cycle.  Students will develop an outreach activity, write a report, and deliver an oral presentation on selected topics. 
Description
The global carbon cycle is fundamentally tied to many of the most important environmental issues of the twenty-first century, including climate change, energy consumption, ocean acidification, and deforestation.   As such, an accurate understanding of the carbon cycle is necessary to guide policy to work towards an effective solution to many of these complex issues.  This elective will explore the fundamentals of the global carbon cycle.  We will specifically examine how the carbon cycle has regulated climate on different time scales (see objective 1 above).  With this background, we will study how carbon is distributed between different reservoirs on Earth today (i.e. the atmosphere, the ocean, and the land), and examine the sequence of processes that control the cycling of carbon between these reservoirs, using case studies of current hot research topics.  We will examine the strengths and weaknesses of different technological solutions posed to sequester atmospheric carbon dioxide, and examine different stabilization scenarios necessary for a more sustainable planet.  Student feedback will be solicited to tailor certain aspects of the class towards the interest of the students.  
I am currently exploring possibilities for a field trip.  Stay tuned!

We will use the text “The Global Carbon Cycle”, and “The Two Mile Time Machine:  Ice Cores, Abrupt Climate Change, and Our Future”, both of which are written for a general audience with an interest in science.  Readings will be supplemented with articles taken from the peer-reviewed literature.  

Format
Students will participate in seminars, lectures, and workshops that focus on developing critical thinking, discussion, and presentation skills.  Although lecture will be a component of this class, the emphasis will be on active-learning techniques to facilitate comprehension of the important topics discussed in class.  Students will be responsible for:
· Participating:  Completing the required reading and actively participating in all activities done in class.  Arrive promptly to class.  Bring questions from the required reading to seminar!
· Leading an in-class seminar about a carbon sequestration strategy:  A key aspect of this class entails learning about strategies designed to sequester carbon from the atmosphere.  You will be in charge of picking an article about a strategy that is currently being considered to sequester carbon (with my approval, of course).  The class will read this article for seminar and discuss it.
· Writing a Research Paper:  Writing a fully referenced professional research paper (8 pages) on an aspect of the global carbon cycle of interest to you.   The report can be about policy, technological solutions, current research, etc.  Due during Week 9.
· Delivering an Oral Presentation:  This will be a presentation of your report so that you can inform you classmates of your findings during Week 10.  

· Designing an Outreach Project:  This activity is designed to improve your ability to communicate with a general audience.  You will design an activity that is intended to enhance public understanding of some aspect of the carbon cycle.  You will share your activity with your peers.  This assignment is meant to allow you to explore your creative side and should be fun.  This is due during Week 7.  Ideas include:
· Secondary school science activity:   Secondary schools often request students to present activities at events like “Family Science Night”.  We encourage you to come up with an activity to demonstrate a concept that you have learned about as a result of taking this elective that could be used at such an event.  
· Write a newspaper article for the Evergreen newspaper (or another news source):  The Cooper Point Journal is actively trying to improve communication about scientific concepts, and will publish articles written by Evergreen students.  Submitting it would be great, but not required.
· Creating an image:  An image is worth a thousand words.  Is there some concept that you’ve learned about that would be better explained by a new diagram/drawing/etc?
· Whatever form of outreach you want:  Come talk to me about it.
I will provide handouts detailing the specifics of the research paper assignment, the oral presentation, and the outreach projects as the course progresses.

Required Text
The Global Carbon Cycle.  David Archer.  Princeton University Press, 2010.  ISBN 978-0-691-14414-6.
The Two Mile Time Mchine:  Ice cores, abrupt climate change, and our future.  Richard B. Ally, 2002.  ISBN 069-110296-1
All other readings will be posted as pdf documents on Moodle.
 WEEKLY SCHEDULE TAKEN FROM 2013
***TO BE UPDATED FOR 2014***
	
	Topic and Reading
	Reading+
	Due

	Week 1 April 3
	Introduction to class and The Global C Cycle


	Archer Ch. 1: Carbon on Earth

Sabine et al. (2004), pp. 17-37
	

	Week 2 April 10
	Stable Geological C Cycle:  

       Millions of Years 


	Archer Ch. 2, pp. 21-45; 

Kerrick et al.
	

	Week 3 April 17
	Stable Geological C Cycle:  

       Millions of Years II
Unstable Geological C Cycle:  

       Ice Ages and Ocean Processes
	Archer Ch. 2, pp. 46-56; 

Archer Ch. 3, pp. 57-79. 


	Proposal for Final Paper 

	Week 4 April 24
	Unstable Geological C Cycle:  

       Ice Ages and Ocean Processes (Cont.)
	Archer Ch. 3, pp. 79-102.

Reading TBA
	Proposal for Outreach Project

	Week 5 May 1
	Present C Cycle:

     Oceanic C Cycle and Anthropogenic C 
	Archer Ch. 4, pp. 103-116
Le Quere et al. (2009)
Reading TBA
	

	Week 6 May 8
	Present C Cycle:

     Terrestrial C Cycle and Anthropogenic C 
	Archer Ch. 4, pp. 116-140;

Foley and Ramankutty (2004), pp. 279-294.

Reading TBA
	Annotated bibliography

	Week 7 May 15
	Present C Cycle:
    Climate change and the C Cycle in the Arctic…or?
	Reading TBA
	Outreach Project 

	Week 8 May 22
	Methane
	Archer Ch. 5 and 6

Reading TBA
	

	Week 9 May 29
	C Management Strategies

     
	Bakker et al. (2004); Smith et al. (2004), Reading TBA
	Final Paper 

	Week 10 June 5
	Student Presentations 
	Reading TBA
	Slides for Outreach


*Subject to revision as needed.

+Reading TBA denotes a seminar reading of primary literature, and it will be posted on moodle one week ahead of time.
