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Igneous Petrology & Volcanology: General Course Information

The aim of petrology is to decipher the earth’s composition, processes, and history through study of its rocks – their mineral, chemical, and isotopic characteristics, their textures, and their field relations.  In this course we will focus on igneous rocks, which account for most of the earth’s crust and are the precursors (at some stage) for all other rock types.  We will learn a variety of methods used to study these rocks both in the field and in the lab.  We will also examine the processes and products associated with different forms of volcanic activity, and consider the impacts of volcanism on people.  My goal is for you to leave this course with knowledge and skills in the following broad areas:

· The ability to recognize, describe, and classify plutonic and volcanic igneous rocks in both hand sample and thin section.

· A familiarity with the different styles of volcanic activity, their underlying causes, and their products.

· The ability to collect and interpret petrologic data (particularly chemical and mineralogical data) to gain insight into how and where igneous rocks are formed.

· An awareness of the differences between igneous rocks formed in different tectonic settings and of how petrologic studies help to answer “big picture” questions about the origin and evolution of the earth.

Prerequisites:
Students enrolled in this course must have completed GEOL 101 (or the equivalent) and GEOL 200.  I will also assume, unless I hear otherwise, that you are familiar with the basics of using EXCEL for graphing and arithmetic calculations.

Professor:
Jeff Tepper

Office:
152 Thompson Hall

Phone:
879-3820 (office/voice mail) or 879-3814 (departmental office)


759-0385 (home; no calls after 10:00 PM please)

E-mail:
jtepper@ups.edu

WWW:
http://www.ups.edu/faculty/jtepper

At the bottom of my homepage is a link to a Mineralogy & Petrology page that contains course materials as well as links to useful sites.

Office Hours:
MWF 9-10 and Thurs 2-4


and other times by drop-in or by appointment

Textbooks:
There is one required text for this course: An Introduction to Igneous and Metamorphic Petrology by John Winter.  You should bring this book to class with you each day.  For the volcanology component of the course there is a collection of papers and readings from other textbooks that you should photocopy.  For lab I highly recommend (but am not requiring) Minerals in Thin Section by Perkins and Henke, which is available new or used form Amazon.com.

Supplies:
For lab you will need a hand lens (7 to 10 X magnification is best) and a notebook.  For field trips you will also need a clipboard and Brunton compass  (I think the department can provide both).  

Attendance:
Regular attendance in both lecture and lab is important for your success in GEOL 304.  And in a small class such as this one, everybody loses out if absenteeism is a problem.  A student absent for more than 15% of the class or lab meetings will have his/her final grade lowered.  

Field Trips:
We are fortunate to live in the midst of a petrologic and volcanological wonderland and I have planned three trips to take advantage of our surroundings.  These trips are as follows:



Friday 9/9 – Saturday 9/10
Corbaley Canyon (Central Wash.)



Wednesday 10/12
Mt. Rainier Lahars


   



Friday 10/14 – Sunday 10/16
Newberry Volcano (Central Oreg.)


We will discuss logistics and geology of these trips as the dates get closer.


Lab Project:
As a means of applying the “tools” we discuss in lecture, we will over the course of the term investigate the petrology of a swarm of early Tertiary dikes that crop out in Corbaley Canyon, near Wenatchee, WA.  The goal will be to combine field observations with petrography and geochemistry to understand how and where these rocks originated and how they compare with other volcanic rocks in the region.  Additional information about this project is in a separate handout.    
Grading:
Your grade in this course will be based on a combination of lecture and lab assignments, which will be weighted as follows:



3 lecture exams
30 %



2 lab exams 
20 %



homework assignments / readings
20 %



lab assignments & project
20 %



research paper
10%


All exams (lecture and lab) count the same; I will drop your lowest passing exam grade.  Lecture exams will include material discussed in class, as well as that covered in the assigned readings.  The lab exams will emphasize petrographic (i.e., microscope) skills, but hand sample identification is also fair game.  Homework assignments (roughly bi-weekly) are intended to give you practice applying concepts we discuss in lecture as well as prepare you for the field trips.  The research paper (~10 pages) can be on the petrologic or volcanologic topic of your choice.  Directions and guidelines for the paper will be distributed later in the semester and you are welcome to ask me for help in choosing a topic.  Final course grades, rounded to the nearest whole number, are calculated as follows: >95% = A; 90-94% = A-; 87-89% = B+; 83-86% = B; 80-82% = B-; 77-79% = C+; 73-76% = C; 70-72% = C-; 67-69% = D+; 63-66% = D; 60-62% = D-; <60% = F.

Honesty:
The work you turn in must be your own.  I encourage you to discuss course material with your classmates and to study and work together on assignments, but when you take an exam or turn in a lab write-up that work must reflect your own efforts.  Any written work that shows evidence of academic dishonesty will receive a grade of zero and may be turned over to the Registrar’s Office.  It is a good idea to read the section on academic honesty in the Logger (now online at http://www.ups.edu/x4718.xml) if you are unsure of what constitutes plagiarism.
Special Needs:
If you have a documented disability and would benefit from classroom accommodations or modifications please see me at the beginning of the semester.  You should also contact the Center for Writing and Learning in Howarth 105 (x. 3395).   
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Schedule of GEOL 304 Lecture and Lab Topics

Note:  The numbers in brackets indicate relevant sections to read from Winter (W) or pages from photocopied sections of textbooks by Fisher and Schmincke (FS), Francis (F), or Schmincke (S).

Week 1  (8/29 – 9/2)  

M:
Introduction; Tectonic Settings of Igneous Rocks [(W) 1.1, 1.8]


Lab: Review of Igneous Minerals and Igneous Rock Classification 
W:
Cenozoic Magmatic History of the Pacific Northwest


Lab: Review of Igneous Minerals and Igneous Rock Classification
F:
Physical Properties of Magmas [(F) 103-113; (W) 4.1.1]
Week 2  (9/5 – 9/9)

M:
Labor Day Holiday – No Class


Lab: Labor Day Holiday - No Lab
W:
Igneous Textures [(W) 3.1 – 3.1.1]


Lab: Meet Your Polarizing Microscope; Optical Properties I
F:
Field Trip to Corbaley Canyon Study Area

Week 3  (9/12 – 9/16)

M:
Overview of Sample Preparation / Begin XRF Beads & Thin Sections


Lab: Optical Properties II – Birefringence, Extinction, Character
W:
Phase Diagrams – Binary Systems [(W) 6.1, 6.2, 6.3, 6.5.1–6.5.3]


Lab: Optical Properties II – Birefringence, Extinction, Character
F:
Phase Diagrams – Ternary Systems [(W) 7.1–7.1.3]

Week 4  (9/19 – 9/23)

M:
Phase Diagrams – Ternary Systems [(W) 7.1–7.1.3]


Lab: Optical Properties III – Interference Figures
W:
Chemical Petrology I: Major and Minor Elements [(W) 8.3-8.5.2, 8.7]


Lab: Optical Properties III – Interference Figures
F:
Chemical Petrology II: Trace Elements [(W) 9.1-9.6]

Week 5  (9/26 – 9/30)

M:
Chemical Petrology III: Radiogenic Isotopes [(W) 9.7 – 9.7.2.3]


Lab: Optical Properties of Common Igneous Minerals / Fuse XRF Beads 
W:
Catch-Up & Review Day


Lab: Optical Properties of Common Igneous Minerals 
F:
Lecture Exam #1
Week 6  (10/3 – 10/7) 

M:
Volcanic Eruptions & Their Deposits I: Lava Flows [(S) 127-136]


Lab: Review Day / Re-fuse XRF Beads

W:
Volcanic Eruptions & Their Deposits II: Pyroclastic Eruptions [(FS) 59-74]


Lab: Optical Mineralogy Exam  
F:
Volcanic Eruptions & Their Deposits II: Pyroclastic Eruptions [(FS) 59-74]

Week 7  (10/10 – 10/14)

M:
Volcanic Eruptions & Their Deposits III: Hydrovolcanism [(FS) 74-84]


Lab: Corbaley Canyon Project – Thin Section Descriptions / Run XRF Beads
W:
Lahars & Avalanches [(FS) 297-311]


Lab: Field Trip – Mt. Rainier Lahars 
F:
Field Trip to Newberry Volcano & Vicinity
Week 8  (10/17 – 10/21)

M:
Fall Break – no class


Lab: Fall Break – No Lab 
W:
Eruption Triggers [(S) 51-56]


Lab: Ultramafic & Mafic Plutonic Rocks / SEM Analyses  
F:
Mantle Petrology [(W) 10.1]

Week 9  (10/24 – 10/28)

M:
Mantle Melting & Generation of Basaltic Magmas [(W) 10.2-10.5]


Lab: Ultramafic & Mafic Plutonic Rocks / SEM Analyses 
W:
Catch-Up & Review Day


Lab: Ultramafic & Mafic Plutonic Rocks / SEM Analyses 
F:
Lecture Exam #2
Week 10  (10/31 – 11/4)

M:
Diversification of Magmas [(W) 11.1-11.4]


Lab:  Work on Corbaley Canyon Project – Data Analysis & Modeling
W:
Mid-Ocean Ridges [(W) 13.1-13.3]


Lab:  Mafic Volcanic Rocks
F:
Hot Spot Volcanism [(W) 14.1-14.2]

Week 11  (11/7 – 11/11)

M:
Continental Flood Basalts – the Columbia River Basalts [(W) 15.1-15.2, 15.4]


Lab:  Mafic Volcanic Rocks
W:
Subduction Zone Magmatism [(W) 16.1, 16.5-16.6]


Lab: Work on Corbaley Canyon Project – Data Interpretation & Write-Up 
F:
Subduction Zone Magmatism [(W) 16.1, 16.5-16.6]

Week 12  (11/14 – 11/18)

M:
Granites [(W) 17.4, 18.1-18.4.1, 18.8]


Lab: Subduction Zone Magmatism discussion / Corbaley Canyon reports due
W:
Granites [(W) 17.4, 18.1-18.4.1, 18.8]


Lab: Andesites & Felsic Volcanic Rocks

F:
Guest Speaker: Kris Hill (UPS 2003) – Geophysical Studies at Mount Baker

Week 13  (11/21 – 11/25)

M:
Predicting Volcanic Eruptions [(S) 229-258]


Lab: Andesites & Felsic Volcanic Rocks 
W:
Video: In the Path of a Killer Volcano (Mt. Pinatubo)


Lab: Andesites & Felsic Volcanic Rocks 
F:
Thanksgiving Break – no class

Week 14  (11/28 – 12/2)

M:
Impacts of Volcanism on Climate and Human Activity [(F) 368-393]


Lab: Granitoid Rocks

W:
Impacts of Volcanism on Climate and Human Activity [(F) 368-393]


Lab: Granitoid Rocks
F:
Lecture Exam #3
Week 15  (12/5 – 12/7)

M:
Extraterrestrial Volcanism [(F) 395-433]


Lab: Final Lab Exam Distributed  
W:
Student Presentations


Lab: Student Presentations 

