Course: Advanced Igneous Petrology (GLY 6328)

Class Time & Place: W 2-4:50; PC 341 ! #

Instructor: Dr. Gautam Sen (assisted by: Dr. Max Tirone).

Prerequisites. Students registered for this course should have had Al e

undergraduate mineralogy, petrology, and geochemistry. They are “ o
expected to be familiar with igneous rock classifications, field occurrence of igneous bodies, basic phase
equilibrium, relationship between igneous rocks and plate tectonics, and petrography of common igneous
rocks.

Course Outcome.

Students should have the following skills at the end of the course

e Advanced level understanding of physico-chemical concepts in igneous petrology

e Ability to use chemical tools to interpret the origin of small lava fields, intrusions to terrestrial
planets

e Inferring of the physical conditions of magma crystallization using texture and laboratory
experiments

e Ability to make oral presentation and write a scientific paper at the end of the course.

Course Highlights

The course will use a mix of lab exercises, homework assignments, and reading materials as aid to
understanding the subject. There will be a group project of constructing a phase diagram from laboratory
experiments at 1 atmosphere pressure.

Course Syllabus

The following is a tentative list of topics to be covered. Labs will alternate with theory classes.

Lecture 1. Brief review of Undergraduate Mineralogy & Petrology. Layers of the Earth and their
Composition.

Laboratory 1. Identification of Minerals in Ultramafic rocks.

Lectures 2 and 3. Introduction to Binary Phase Diagrams. Eutectic, Peritectic, & Solid Solution behavior at
constant pressure.

Homework assignment # 1

Laboratory 2,3. ldentification of Minerals in Mafic Rocks.

Lectures 4-10. Binary Phase Diagrams Continued. Effect of confining pressure on Binary phase diagrams.
Exsolution Phenomena in Feldspars and Pyroxenes. Thermobarometry.

Practical Applications: 1. Martian Core (through Homework Assignments, & Reading Materials: Stewart et
al. 2007 Science 316, 1323-1325).

2. Pressure Effect on Basalt Magma composition and differentiation.



3. Estimation of equilibration P-T of mantle xenoliths.

3. Pressure Effect on mineralogy of granitic magmas.
Laboratory 4-6. Identification of minerals in Intermediate and Felsic rocks.
Laboratory 7. Textural Interpretation of magmatic processes.
Lecture 11. Effect of Volatiles on Binary Phase Diagrams.
Practical Applications: Degassing of magmas and metasomatism.
Homework assignment.

Lectures 12-14. Continuation of phase diagrams from previous lecture. Concept of Primary Magma.
Significance of isoplethal diagrams in petrology.

Lectures 15-17. Magma generation: Melting of peridotite vs. eclogite.

Lecture/Lab 18-21. Textural Interpretation of Igneous Rocks. [Reading Materials to be supplied].



