
Geo 305: Igneous and Metamorphic Petrology 
Spring 2020 

 
 

Lecture/Lab MW 2:00 - 3:50 PM (CHCB 348 or 110) 
Office Hours: by appointment or drop-in 

Professor: Julie Baldwin, julie.baldwin@umontana.edu 
TA: Sam Wright, samuel.wright@umontana.edu  

Office: CHCB 307; Phone: 243-5778 
 

Course website 
We will utilize Moodle for this course (https://moodle.umt.edu).  Course announcements, lecture notes, 
problem sets, and lab assignments will be posted here. You can also keep track of your grades here. 

 
Textbooks 

 
Optional (will be available in lab as reference) 

• Principles of Igneous and Metamorphic Petrology (2nd ed), J.D. Winter (ISBN: 978-0321592576) 
• Minerals in Thin Section (2nd ed), D. Perkins (ISBN: 978-0131420151) 
• An Introduction to the Rock-Forming Minerals (3rd ed), Deer, Howie, and Zussman (ISBN: 978-

0903056274) 
 

Prerequisites 
The prerequisites for this course are a C- or better in GEO 225 (Earth Materials) and completion of one 
semester of college chemistry. 

 
Description of Course 

Petrology is the study of rocks - in this case igneous and metamorphic rocks. Because rocks are 
aggregates of minerals, this course is a natural continuation of mineralogy. In this course, you will learn 
to recognize, describe, and classify many igneous and metamorphic rocks in hand specimen, thin section, 
and in the field. Your skills at hand specimen and optical mineralogy will improve during the semester. In 
addition, you will learn about textures, process, occurrences, and principles that will allow you to 
interpret the rocks that you encounter. Lab work, principally the study of rock specimens in hand sample 
and thin section, is a major focus of the course. 
 

Learning Outcomes 
1. You will understand the processes that are responsible for forming igneous and metamorphic rocks 

and the tectonic settings where they occur. 
2. You will understand how the composition, structure, and textures of igneous and metamorphic rocks 

can be used to interpret past geologic processes and the geologic history of an area. 
3. You will be able to describe and identify igneous and metamorphic rocks in both hand sample and 

using the petrographic microscope. 
4. You will learn how to obtain, use, and interpret geochemical data using web databases, computer 

programs, and spreadsheets. 
 

Labs 
The lectures and lab activities in this course are integrated, so always be prepared with a 10x hand lens 
and colored pencils for ALL class sessions. No food or drink is allowed in the microscope room (CHCB 
110). A water bottle with a lid is fine. 



 
Field Trip 

There is a required weekend field trip for this class on April 18-19. 
 

Grading 
20% Midterm Exam (Mar. 11) 
20% Final Exam (May 6, 3:20-5:20pm)  
30% Labs 
20% Problem Sets/in-class activities/quizzes 
10% Field Trip 
 
Final grade: over 90% = A, 80-89% = B, 70-79% = C, 60-69% = D, 59% or below = F 
 
No extra credit will be given. No incompletes will be given for grades except in extenuating 
circumstances. 
 

Exams 
This class will have two exams (midterm on March 11 and final exam on May 6, 3:20-5:20). If you miss 
an exam due to an extraordinary circumstance (such as a serious illness or a medical or family 
emergency), you must have official documentation available for me to verify those circumstances, and 
you must supply that documentation within 24 hours of the exam date. 
 
Exam dates:  
 

Policies 
1. Regular class attendance and active participation are expected; while they are not factored into your 

final grade the best way to succeed in this class is to actively attend every class. If you miss a class, 
go to Moodle and download the notes for that day and talk to your classmates about what you missed. 

 
2. No late work will be accepted or graded for feedback.  I am extremely strict about this policy. An 

assignment is considered ‘late’ whether it is turned in one minute or one hour after a deadline. Labs 
are generally due one or two weeks after they are handed out (due at the beginning of class the day a 
new lab is assigned).  Problem sets are due one week after they are handed out.  All assignments are 
due at the beginning of class or lab.  If there are extenuating circumstances preventing the on-time 
completion of work, please talk to me about alternative arrangements. 

 
3. No makeup exams will be given for unexcused absences. 
 
4. All students must practice academic honesty.  Academic misconduct is subject to an academic penalty 

by the course instructor and/or a disciplinary sanction by the University. All students need to be 
familiar with the Student Conduct Code. The Code is available for review online at 
http://www.umt.edu/student-affairs/community-standards/default.php 
 

 
 
 
 
 
 
 
 



Sequence of Course Topics with Central Concepts 
 

1. Plate tectonics and petrology 
The earth is fundamentally different from other planets in in that it has active plate tectonics and a 
water cycle, which is reflected in its igneous and metamorphic rocks. 

2. Formation and structure of the Earth 
The Earth is 4.5 billion years old and has evolved dramatically over its lifetime. The main features of 
Earth, however, were established early in its history. 

3. Ocean ridges: Production of oceanic crust 
Rifting produces basaltic crust by melting during upwelling; water is added to this new lithosphere by 
metamorphic processes. 

4. Melting and crystallization in basaltic systems 
Phase diagrams can be used to understand how mafic rocks melt and how magmas crystallize. 

5. Metamorphism and hydration of oceanic lithosphere 
Hydrated oceanic lithosphere undergoes a series of reactions that release water, which results in 
subduction-zone magmatism. 

6. Subduction and the generation of magma 
Subduction zone magmatism is a multicomponent, multistage process that involves aqueous fluids 
derived from the subducted slab, melts of several possible sources, and mixing of derived liquids. 

7. Volcanism 
The wide range of magma compositions produced in subduction zones is reflected in diverse styles of 
volcanism. 

8. Causes of magmatic diversity 
Magmatic diversity can be produced by a wide range of processes that are governed by crystal-melt 
phase equilibria; trace element and isotope geochemistry can be used to test hypotheses about 
magmatic differentiation and to determine timescales of magmatism and metamorphism. 

9. Plutonism and batholiths 
Diverse processes can cause magma to freeze in the crust, producing plutons; silicic magmas can be 
generated by crustal melting. 

10. Contact metamorphism and geochronology 
Heat propagates from intruded magma through the surrounding host rocks, resulting in contact 
metamorphism and isotope resetting. 

11. Continental rifts 
Extension of continents can produce continental fragments along with voluminous magmatism that 
may be unusual in composition. 

12. Continental collision and metamorphism 
Subduction of continental fragments jams subduction zones, producing high mountains and regional 
metamorphism. 

13. Hot spot and Large Igneous Province magmatism 
Focused magmatism can occur away from plate boundaries, n response to mantle plumes upwelling 
from the deeper mantle. 

14. Transform fault boundaries 
Sliding along transform margins produces fault rocks. 


