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Introduction: 
Volcano observatories employ interdisciplinary groups of volcanologist to monitor and understand active volcanic processes. This seminar is designed to provide critical background to volcanology graduate students in a variety of disciplines, on the topics of magma storage and ascent as applied to understanding volcano monitoring and volcanic processes. My goal is for each student to take away a better understanding of how different disciplines within the volcanology realm constrain magma storage conditions and ascent rates, with the main focus on arc volcanoes in Alaska. The research papers chosen for discussion are aimed to guide students to think critically about how magma storage and ascent processes are measured, identify outstanding problems and understand the limitations of the models, and ultimately how volcanologists use the research to guide and inform discussion and decision making during volcano monitoring and eruption crises.
Instructional Methods:
GEOS 670 is a seminar based around reading current volcanology papers. The class will meet during two 1.5 hour sessions each week, with graded participation, writing, and presentation assignments. Each week, we will read 2 to 4 papers relevant to the sub-topics listed in the syllabus. 
Goals and Learning Outcomes:
The purpose of the class is largely to improve your own thesis research through fostering interdisciplinary reading, discussions, and complete writing and presentation assignments based on assimilating the class readings. The student should focus on demonstrating the ability to:
-Interact as a member of an interdisciplinary group
-Actively participate in discussing the weekly readings in class, by developing and discussing critical questions based on the weekly readings
-Understand and connect the course materials with their own research
-Write one (2.0 credit) or two (3.0 credit) short research papers incorporating the course materials into their own research or connecting the course readings with a critical, outstanding question in volcanology (with instructor approval)

-Give articulate, well-organized oral presentation(s) to the class and instructor that outlines the salient points covered in their research papers. 
Grading and Requirements:
The mid-term and final research papers (2 and 3 credit students) will be short (~10-15 pages, 1.5 line spacing, including figures and tables, but not including references) and should ideally be directly related to your own research. Do not exceed 15 pages, and make sure each paper is at least 7 pages long. The goal with these assignments is to help you improve your research through writing practice as well as incorporating what we learn in the class in a useful way into your thesis (or other) research. For assignment grading criteria, please see the rubric attached to the syllabus.
The presentations (all students) will be group activities, and you will be loosely divided into groups of 3 students each, segregated based on the number of credits you elected for this class. In order to keep the student responsibilities clear, it works best if we organize the presentation groups into those taking 2 or 3 credits and those taking 1 credit. Student assignment responsibilities are listed below:
This class will be letter graded. Grading will be based on student participation in class discussions, mid-term, and final projects as follows:

Credit load and grading criteria
3.0 –2 group presentations, class participation, 2 short research papers
3.0 credit grading criteria:


Class participation (20 % of total grade)

Mid-term research paper – Magma Storage (20%)

Final research paper – Magma Ascent (20 %)

Presentation 1 (20 %)

Presentation 2 (20 %)
2.0 –2 group presentations, class participation, 1 short research paper
2.0 credit grading criteria:


Class participation (25 % of total grade)

Final research paper – Magma Storage or Ascent (25 %)

Presentation 1 (25 %)

Presentation 2 (25 %)

1.0 –1 group presentation, class participation (no research paper)
1.0 credit grading criteria:


Class participation (50 % of total grade)

Presentation 1 (50 %)
(I know this is a little lopsided, but for only one credit, its hard to set up for a letter grade!!)
Class Schedule and Reading Assignments:
Thurs. Sept 2 – Introduction, logistics, course description, expectations.

  A brief description and discussion of the magma chamber concept

-Bachmann and Bergantz, 2008 (review – current models)

-Parfitt and Wilson, Fundamentals of Physical Volcanology, 2008: Chapter 4 – Magma Storage
Week 1 (Sept 7 and 9) - The underpinnings of arc magmatic processes:

Sept. 7: Grove et al., 2006 and 2009: New models for arc magma generation

Sept. 9: Annen et al., 2006; Power et al., 2004: Deep crustal storage/hot zones
Week 2 (Sept 14 and 16) - Natural petrology constraints: Melt inclusions 

Sept 14: Wallace 2005

Sept. 16: Zimmer PhD Thesis, Chapter 3
Presentation groups must sign up for their day(s) and submit their choice of target volcano/topic by Sept. 16th.
Week 3 (Sept 21 and 23) Experimental constraints and synthesis

Sept 21: Coombs and Gardner, 2001; Hammer et al., 2002; Novarupta/Katmai magma storage
Sept 23: Rutherford et al., 1985 vs Cashman and McConnell, 2005; Mount St Helens Experiment versus nature
Week 4 (Sept 28 and 30) Geodesy

Sept. 28: Jeff Guest lecture with papers

Sept 30: Group presentation and discussion
Week 5 (Oct 5 and 7) Seismology

Oct. 5: Mike W guest lecture with papers

Oct. 7: Group presentation and discussion

Week 6 (Oct 12 and 14) Case Study: Okmok volcano, Alaska

-Mann et al., 2002

-Masterlark et al., 2010

-Izbekov, unpub. Data
Week 7 (Oct 19 and 21) 
Oct. 19: Student’s Choice, Magma Storage Issues: A time to catch up on what YOU want to read
Oct. 21: Group presentation and discussion
Week 8 (Oct 26 and 28) Conceptual models of volcanic plumbing systems; Magma ascent dynamics

Oct. 26: Scandone et al., 2007

Oct. 28: Group presentation and discussion
Week 9 (Nov 2 and 4) Petrologic indicators of magma ascent: Amphibole and plagioclase

-Rutherford, 2008 Reviews in Mineralogy vol. 69, Chapter 7

-Geschwind and Rutherford, 1995; Plagioclase microlites

-Browne and Gardner, 2006; Amphibole reaction rims
Week 10 (Nov 9 and 11) Numerical models of magma ascent

Nov. 9: Gonnermann and Manga, 2007

Nov. 11: Group presentation and discussion

Week 11 (Nov 16 and 18) Degassing and volcano monitoring implications

Nov. 16: Wallace, 2001; Volcanic SO2 and magma

Nov. 16: Sharma et al., 2004; Excess sulfur problem (this reference may change…)
Nov. 18: Select chapters from “Volcanic Degassing”, Geological Society of London
Week 12 (Nov 23) 

Nov. 23: Group presentation and discussion


Week 13 (Nov 30 and Dec 2) Geophysics and Eruption Forecasting
Nov. 30: Sparks, 2003; Forecasting volcanic eruptions

Dec 2: Roman and Cashman, 2006; Origin of VT swarms


Chouet, 1996; LP swarms

Week 14 (Dec. 7 and 9) Magma-earthquake generation

Dec 7: Tuffen et al., 2008 and Lavallee et al., 2008; Lava fracturing

Dec 9: Group presentation and discussion 
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