SYLLABUS:  Volcanology (GEOS 406, 3 credits) Spring 2011

INSTRUCTOR: Jessica Larsen 

TELEPHONE: 907-474-7992

OFFICE: REICH 344




EMAIL: jflarsen@alaska.edu best way to contact me
COURSE HOURS: M-W-F  9:15 to 10:15 AM
OFFICE HOURS: M-W-F  10:30 to 11:30 AM, or by appointment

COURSE DESCRIPTION

Volcanoes are beautiful, spectacular, dramatic, and potentially deadly geologic phenomena. This course is designed for upper division undergraduate (and 1st or 2nd year graduate students), with the aim of providing a fundamental understanding of how volcanoes work. This course will emphasize physical volcanology, linking the physics and chemistry of the subsurface magmatic processes to eruption style and deposits. The course will build upon concepts successively throughout the semester, culminating in a detailed section focused on volcano hazards, monitoring, and mitigation. The course will be taught at the junior to senior level undergraduate geology student level.
TEXTBOOK AND READINGS
There is no “one-size-fits-all” volcanology textbook. Although Parfitt and Wilson, Fundamentals of Physical Volcanology, 2008 is required, much of the material covered in this class will come from other sources as indicated in the schedule below. The additional reading will be available on Blackboard as pdf files for download:
Lockwood and Hazlett, Volanoes, Global Perspectives

Cas and Wright, Volcanic Successions, Allen and Unwin, 1987 edition (Out of Print!)
Schmincke
LEARNING GOALS

At the end of this course, students will be able to:

· Describe the basics of different types of volcanic eruptions, and their physical causes
· Identify different types of volcanic deposits

· Understand concepts of volcanic hazard and risk, and how volcanoes are monitored
· Perform a basic assessment of eruption probability, risk, and make decisions based on a simulated hazard scenario
ACCESSIBILITY
The Office of Disability Services implements the Americans with Disabilities Act (ADA) and ensures that UAF students have equal access to the campus and course materials. I will work with the Office of Disabilities Services to provide reasonable accommodation to students with disabilities.
GRADING
Letter grades for the course will be given according to the following percentage scale: A+ (100–97), A (96–93), A- (92–90), B+ (89–87), B (86–83), B- (82–80), C+ (79–77), C (76–73), 

C- (72–70), D+ (69–67), D (66–63), D- (62–60), F (59–0).
Activity/Homework: 8 problem sets: 5% each, 40 % total

Volcanic Crisis Module: 10%

Midterm and Final exam: 25% each, 50% total

COURSE SCHEDULE
	DATE
	LECTURE
	HOMEWORK/ACTIVITY
	READING ASSIGNMENT 
(AVAILABLE ON BLACKBOARD)

	1/21
	Course logistics
	
	

	
	
	
	

	1/24
	Introduction to volcanology 
	
	Parfitt and Wilson, Ch 1

	1/26 and 1/28
	Plate tectonics overview
	
	Lockwood and Hazlett, Ch 2;

Parfitt and Wilson 2.1-2.3

	
	
	
	

	1/31
	Magma transport
	
	Lockwood and Hazlett, 94-99;

Parfitt and Wilson, 2.4 and 3.1-3.3

	2/2
	Magma properties
	
	Cas and Wright, 2.1-2.6; Schminke, p. 37-41

	2/4
	Volatiles
	H1. Volatile solubility (due Fri. 2/11)
	Parfitt and Wilson, 5.1-5.3; Lockwood and Hazlett, 78-85

	
	
	
	
	

	2/7 and 2/9
	Magma fragmentation and ejecta
	
	Parfitt and Wilson, 5.4-5.5; Cas and Wright, 35-38;  Lockwood and Hazlett, 174-188;

	2/11
	Style, scale, frequency
	H2. Classifying eruption styles (due Fri. 2/18)
	Lockwood and Hazlett, p. 108-109 and Ch. 5; Parfitt and Wilson, 10.1-10.5

	
	
	
	
	

	2/14 
	Plume dynamics
	
	Cas and Wright, 5.1-5.3; (Parfitt and Wilson, 6.1-6.6)**

	2/16
	Isopach and Isopleth 

mapping
	H3. Plume height and volume estimates (due Fri. 2/25)
	Cas and Wright, 129-133; (Parfitt and Wilson, 8.1-8.3; Lockwood and Hazlett, 119-121)**

	2/18
	Plinian-style eruptions
	
	Cas and Wright, 6.4-6.6
(Lockwood and Hazlett, 223-233)**

	
	
	
	

	2/21
	Hawaiian and Strombolian eruptions
	
	Schminke, 161-163; Cas and Wright, 133-140

	2/23
	Vulcanian eruptions
	
	Parfitt and Wilson, 7.1 and 7.2; Lockwood and Hazlett, 133-134 and 188-192; Cas and Wright, 153-156

	2/25
	Pyroclastic density currents
	
	Parfitt and Wilson, 6.7; Lockwood and Hazlett, 234-255; Cas and Wright, 96-98 and 105-110

	
	
	
	
	

	2/28
	PDC deposits
	
	Cas and Wright, 110-114

	3/2
	Pyroclastic surges
	
	Cas and Wright, 114-126

	3/4

	Grain size and sorting criteria
	H4. Recognizing deposit types (due Fri. 3/4)
	Cas and Wright, Appendix 1

	
	
	
	
	

	3/7
	Calderas and ignimbrites
	
	TBD

	3/9
	
	Pre-exam review session
	

	3/11
	
	MIDTERM EXAM
	

	
	
	
	
	

	Spring Break March 14-18 (No Class)

	
	
	
	
	 

	3/21
	Effusive eruptions 1
	
	Parfitt and Wilson, Ch.9; and supplemental

	3/23
	Lava dome and obsidian flow structure
	
	Lockwood and Hazlett, 300-308; 

	3/25
	Lava dome collapse
	
	TBD

	
	
	
	
	

	3/28
	Low viscosity lavas
	
	Parfitt and Wilson, Ch. 9 continued;

	3/30
	Effusive eruptions 2:  A’a and Pahoe’hoe
	H5. Lava flows (due Fri. 4/8)
	Lockwood and Hazlett, 135-138; 147-157; 162-166; Schminke, 39-41 and 128-132

	4/1
	Lava lakes and pyroducts
	
	Lockwood and Hazlett, 130-132 and 138-146

	
	
	
	
	

	4/4
	Hydrovolcanism and subaqueous eruptions
	
	Schminke, Ch 12 and supplemental

	4/6
	Subglacial eruptions
	
	

	4/8
	
	H6. Magma/water ratios and outcomes (due Fri. 4/15)
	

	
	
	
	
	

	4/11
	Lahars and avalanches 
	
	Lockwood and Hazlett, Ch. 11 and supplemental

	4/13
	Sector collapse
	
	

	4/15
	
	H7. Lahar/debris avalanche runout (due Fri. 4/22)
	

	
	
	
	
	

	4/18
	Volcanic hazards and risk
	 
	Lockwood and Hazlett, 414-444

	4/20
	
	
	

	4/22
	
	H8. Probability, risk, outcomes (due Mon. 5/2)
	

	
	
	
	
	

	4/25
	Volcano Monitoring
	
	TBD

	4/27
	
	
	

	
	NO CLASS ON FRIDAY APRIL 29TH FOR SPRINGFEST

	
	
	
	
	

	5/2
	Crisis!
	 
	Lockwood and Hazlett, 455-462

	5/4
	
	Volcanic Crisis Management Module (due Fri. 5/6)
	

	5/6
	
	Final exam review session
	

	
	
	
	
	

	5/11
	FINAL EXAM IS SCHEDULED FOR WED. MAY 11 FROM 8-10 AM 


