SAN DIEGO STATE UNIVERSITY

Geol 221 
Mineralogy and Mineral Optics

Email: dkimbrough@geology.sdsu.edu, Phone: 594-1385 

Office hours: 

Lecture: MW 1000-1050, Lab: MW 1400-1640 CSL 425

Course Prerequisite: Credit or concurrent registration in Geol 200; high school chemistry & trigonometry or credit or concurrent registration in college chemistry and trigonometry.
Text: Introduction to Mineralogy, William D. Nesse, Oxford University Press. 

Hand lens; calculator

Course Objectives

· A primary objective is to develop a broad overview of the minerals that form the Earth - their nature, origin and evolution – as well as the relevance to life on the planet.
· Learn to identify minerals in hand specimens and using X-ray diffraction, as well as an introduction to the use of the electron microprobe to determine compositions.

· Know the basic principles that govern the structures of ionic materials.

· Know the structures and compositions of the important rock forming minerals. This includes the different cation sites in each structure. This is important for geothermometry, understanding geochemical differentiation and, among other things, for predicting the fate of toxic metals in the environment.

· Understand why different minerals are stable under different conditions of pressure and temperature in terms of the competition between internal energy, entropy and volume.

· Understand the basic principles of crystallography and symmetry. This will help you develop your abilities in optical mineralogy and in understanding other physical properties of minerals (e.g., elasticity).

· Learn the basics of mineral optics and how to identify basic rock forming minerals in thin section.
Grades 

Your grade for the class will be based on:

a) Exams - Two midterm exams and a final, each worth 100 points. The final exam is comprehensive. 

b) Lab assignments & lab final exam

c) Homework assignments & Quizzes 

d) Research presentation

e) Fieldtrips, (1) Sept 14 to Blue Lady Mine and  (2) Nov 8-12 to Mojave Desert and accompanying final report

Lab Schedule

Week 1 

Introduction to rock forming minerals in hand sample

Week 2 

Physical properties of minerals in hand specimen

Week 3 

Crystal Chemistry – bonding, coordination, structure, compositional variations

Week 4 

Crystal Chemistry – silicate minerals

Week 5 

Crystallography – symmetry elements

Week 6 

Crystallography – crystal systems

Week 7 

X-Ray Diffraction Techniques (XRD)

Week 8 

X-Ray Diffraction Techniques (XRD)

Introduction to Scanning Electron Microscopy & X-Ray Fluorescence (XRF) spectra

Week 9 

Project Work

Week 10 

Introduction to Optical Mineralogy - Elementary concepts of light, nature of light, polarized light, wave motions

Week 11 

Refractive index, isotropic vs anisotropic minerals

Week 12 

Uniaxial minerals

Week 13 

Biaxial minerals

Week 14 

Rock forming minerals

Week 15 

Lab final exam
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