Geology 204

Introduction to Mineralogy

Fall Semester 2005
Instructor: David Mogk

                  219 Traphagen

                   994-6916

                    mogk@montana.edu
Teaching Asst:  Jeannette Wolak
Textbook:   William D. Nesse, 2000, Introduction to Mineralogy, Oxford Univ. Press

Class Format:  This class will be primarily conducted through a series of guided discovery exercises.  In general, you will be given a series of problem sets or class projects that will demonstrate fundamental principles or relationships.  We will use small-group, collaborative learning for most of the exercises, although some exercises will be done individually. You will have responsibility to your group to come to class prepared to work on the assigned projects. You should make sure you do the reading assignments in advance from the text, journal articles, or other sources. We will start out with a systematic survey of the rock-forming minerals, using both hand sample identification and the petrographic microscope.  We will also use a number of supplemental materials (e.g. ball-and-stick models), readings in the scientific literature, web-sites for supplemental information, computer programs, and problem sets. 

Geology 204 is a designated Research and Creative Experience course in the new Core 2.0 program.  The first part of the course is designed to help students develop observational skills, and to become acquainted with the scientific experience.  Subsequently, students will learn to use modern analytical techniques including petrographic (microscopic) analysis of minerals in thin section, powder X-ray diffraction, and scanning electron microscopy.  A final project will be done to address significant research questions about the Golden Sunlight Mine.  
Field Trips:  logistics and weather permitting, we will have two field trips. Dates and details will be provided early in the semester:

· Day hike in the Spanish Peaks--Archean crystalline rocks, including a variety of plutonic rocks, and high-grade metamorphic rocks; ~10 mile hike; this trip is optional

· Golden Sunlight Mine-sampling across the mine site to address exploration, development or environmental questions defined by mine geologists ; this trip is mandatory--these samples will be used in your research projects.

Grading:

Weekly quizzes, problem sets, short writing

35%

Research Project




15%

Lab Midterm 





25%

Final Exam





25%

Schedule:

Week of
Topic

Minerals in Context

Aug 29

Introduction, Physical Properties of Minerals
Chapter 6

Sept 5

Tectosilicates; 




Chapter 11 and 12

quartz, feldspars, feldspathoids; common minerals in felsic 

igneous rocks

 Optics Demo:  Petrographic microscope, relief, birefringence, twins in 

feldspars

Sept 12
Inosilicates; 





Chapter 14

pyroxenes, amphiboles, olivine; common minerals in mafic 

igneous rocks

 Optics Demo: birefringence, pleochroism, cleavage in amphibole and 

pyroxene

Sept 29
Inosilicates cont’d.



Optics Demo:  extinction angles

Sept 26
Phyllosilicates and nesosilicates; 


Chapter 13 and 16

micas, aluminosilicate minerals; common minerals in pelitic schists

Optics Demo:  isotropic v. anisotropic behavior

Oct 3

Carbonates, sulfates, halides; 



Chapter 17

common minerals in surficial environments

 Optics Demo:  properties of light in crystals, optical indicatrix, grain 

mount method

Oct 10 

Ore minerals; sulfides, oxides, native elements       Chapter 18, 19, 20

Oct 17

Review of hand sample mineralogy; LAB MIDTERM



(GSA week)

First Principles, Mineral Chemistry and Crystallography

Oct 24
Crystallography; 




Chapter 2

symmetry elements, Point Groups, external morphology, crystallographic axes, crystal systems, Miller indices




Optics Demo:  Uniaxial interference figures

Oct 31

Crystallography cont’d; Bravais Lattices

Chapter 2



Optics Demo:  Biaxial interference figures

Nov 7

Crystal  Chemistry - Crystal Structures    

Chapter 3 and 4

atoms, bonding, ionic radius, structure types polymorphs, mineral 

structures; ball and stick models; color in minerals

Optics Demo:  thin section analysis: start analysis of research project 

samples

Nov 14

Crystal Growth and Mineral Stability


Chapter 5

Mineralogical phase rule, nucleation and growth, defects, order/disorder, twinning, exsolution, 

Diagnostic Techniques/Research Projects

Nov 21
 
X-Ray Diffraction 




Chapter 8

Nov 28

Scanning Electron Microscopy, EDS analysis
Chapter 9

Dec 5

Work on research projects; sign up for instrument time 

 

Final Exam
December 13   12:00-1:50 (mandatory); research projects due

