Geosciences 470L/570L

Volcanology:  Laboratory and Field Methods

Spring 2004

Laboratory
Friday 2:00-4:50 pm; Gould-Simpson Building, Rm 201
Instructors
Eric Seedorff (seedorff@geo.arizona.edu) 


Office: Gould-Simpson Building, Rm 316; Phone: 626-3921

Office Hours: Tuesday 3:15-4:15 pm; Wednesday 10:30-11:30 am

Charles A. Ferguson (wamego_kid@hotmail.com)

Arizona Geological Survey; Phone: 770-3500

Lab reference
Volcanic Textures:  A Guide to the Interpretation of Textures in Volcanic Rocks, by McPhie, Doyle, and Allen (1993)

Prerequisites
GEOS 251 (Physical Geology), GEOS 356 (Petrology)

Corequisites

Geosciences 470A/570A (Volcanology lecture)

Background and Course Design

The volcanology curriculum is composed of two courses:  a lecture component (GEOS 470A/570A, Volcanology: Physical Processes and Petrologic Applications) and a laboratory and field trip component (this course, GEOS 470B/570B, Volcanology: Laboratory and Field Methods).  The purpose of the curriculum is to offer a stimulating introduction to volcanology and to provide examples of its application.  Students are expected to take both classes simultaneously.  This course is coordinated with and is designed to reinforce, complement, and apply the material covered in the volcanology lecture course.  

This course has three main components, each of which recurs as the semester progresses:

1. A laboratory component in which students learn to identify volcanic rocks, with an emphasis on hand specimen identification;

2. A geologic map and cross section component, where students undertake exercises in lab using published geologic maps of volcanic terrains to underscore the distinctive aspects of volcanic stratigraphy, to strengthen their understanding of space-time-volume relationships of magmatism, to develop three-dimensional visualization skills, and to catalyze an inquiry into the origin of volcanic rocks that is intended to carry over into the field exercises (where would you go in the field to search for evidence to potentially solve the problem?); and

3. A field component, where students examine volcanic rocks of various ages as they occur in the field--partially eroded or covered, devitrified, vapor-phase altered, weathered, hydrothermally altered, metamorphosed, or structurally deformed.

The course has two weekend field trips, plus a field trip near campus during lab.  The weekend field trips are mapping exercises, designed to practice making and documenting field observations, identifying volcanic rocks, and solving geologic problems, primarily in volcanic stratigraphy.  No previous experience in field mapping is required.

Finally, graduate students in the class will complete a group project using actual accounts of historic eruptions.  The project culminates in short oral presentations to the class (optional for undergraduates, for extra credit).
Class Goals and Expectations

This course is intended to be taken by those who are working, or who may someday work, with volcanic rocks in the field or on basic or applied earth science projects involving magmatism.  It is not designed solely for people doing basic research in physical volcanology.  This class would be excellent preparation for an undergraduate prior to taking a summer field course, and it would be especially valuable to graduate students whose thesis projects involve magmatic processes and volcanic rocks.

The goal of this class is to develop a competency in working with volcanic rocks and the ability to use it in most any geologic setting.  One of the expectations of this course is to be able to use the insights developed from historic eruptions and young volcanic rocks, where the observations are diverse, numerous, and largely complete, to propose solutions to geologic problems that involve older volcanic rocks, where the evidence is much less complete and commonly is obscured by the ravages of geologic time.

The group projects by graduate students use actual eruptive accounts, serving as a reminder to draw on what has been learned from historic eruptions.  The associated presentation is, in addition, an opportunity to practice making an oral presentation before peers and superiors.

Attendance

Students are required to attend all laboratory sessions and field trips.  In general, in-class laboratory assignments can be completed easily within the three-hour laboratory period. Except as noted, in-class laboratory assignments are due the following Monday noon--with penalties for being late, to facilitate timely grading and completion of the course.  

Assignments 

Occasional readings, mostly from the copiously illustrated text, are intended to aid field and laboratory assignments.  

Grading

Undergraduate and graduate students are graded separately.  Graduate students are required to participate in a group project and to make an associated oral presentation; undergraduate students may participate for extra credit.

Weekend-long field exercises are worth 50 points each.  In-class laboratory assignments are worth 25 points each.  The group project and oral presentation (for graduate students, optional for extra credit for undergraduates) is worth 50 points. 

Cheating

Cheating can result in a failing grade for this course and may result in your expulsion from the University — refer to The Code of Academic Integrity (copies are available in the Geosciences Office, room 208).  We work on an honors system.  If you are aware of cheating during an exam or quiz, please discreetly inform the instructor by a written message.  Your report will be held strictly confidential.

Learning Disabilities

Students requiring accommodation in testing or note taking should notify me and must deliver the appropriate Disability Resource Center faculty letter within the first few days of the course.
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Laboratory and Field Trip Schedule Spring 2004
	Date (Friday)
	
	Exercise

	January
	16
	No lab

	
	23
	Lab 1: Silicic lava domes and related pyroclastic deposits (hand specimen identification and exercise involving geologic maps of Glass Mountain, Long Valley, CA, and Pine Grove, UT)

	
	30
	Field mapping exercise on silicic lavas and associated tuffs, Friday afternoon (Jan. 30) through Sunday evening (Feb. 1), Superstition Mountains, Arizona

	February
	6
	Lab 2: Ignimbrites and related rocks (rock samples)

	
	13
	Lab 3: Volcano monitoring (Guest instructor Theresa Kayzar)

	
	20
	Field trip to view volcanic stratigraphy at “A” Mountain

	
	27
	Lab 4: Intermediate rocks—dacites and andesites samples —laboratory exercise

	March
	5
	Lab 5: Map and cross section exercise on intermediate rocks, Mount Adams, WA

	
	12
	Lab 6: Mafic rock samples—laboratory exercise; group project on mafic eruption accounts (graduate students only; extra credit for undergraduates)—team formation

	
	19
	No lab—Spring break

	
	26
	Field mapping exercise on intermediate to mafic rocks, Friday afternoon  (Mar. 26) through Sunday evening (Mar. 28), Palomas Mountains, Yuma County, Arizona 

	April
	2
	No lab--GeoDaze

	
	9
	Lab 7: Mafic map and section exercise on mafic extrusive rocks, Hawaii and Craters of the Moon, ID; Introduce group projects

	
	16
	Review progress on group projects

	
	23
	PowerPoint oral presentation by groups on mafic eruption accounts (graduate students only; extra credit for undergraduates); constructive criticism

	
	30
	Lab 8: Komatiites and associated Ni-Cu-PGE ore deposits:  Map and section exercise on Kambalda district, Yilgarn block, Western Australia; Course evaluations

	May
	14
	Laboratory Final Examination, Friday, 2-4 pm


