GEOL 312  MINERALOGY
Dr. J. B. Murowchick

Special Project Instructions
Purpose:  To acquaint the student with the mineralogical literature


    To get the student to know a mineral or mineral group in detail


    To provide the student an opportunity to assimilate data on the crystallographic, physical, and chemical properties, and the historical and economic features of a mineral and present it in a well-organized, visually interesting format.

Instructions:  


1)  Choose a mineral or mineral group of interest to you, subject to my approval.  Pick something unusual or other than the usual halite,  quartz, galena, diamond, etc.  Scheelite, wulfenite, pyrrhotite, chalcocite, and others have been done in past years along with some very obscure minerals--these are the kinds of species you should examine.  Minerals like galena or diamond have so much information available that students get bogged down with an overabundance of information; some other minerals might have very little available information, so get my approval for your choice before you start.


2)  Locate in the mineralogical literature (e.g., American Mineralogist, Canadian Mineralogist, Mineralogical Magazine, Acta Crystallographica, Mineralogical Record, Geochimica et Cosmochimica Acta, European Journal of Mineralogy, etc.) information on the crystal structure and properties of your mineral.  You will especially need information on the crystal structure (space group, and x, y, and z coordinates of the atoms in the structure).  You may use the mineral structure database available through the Mineralogical Society of America, but you must cite the primary reference, and if you did not read the original article, the URL and access date for the web site


3) Draw the crystal structure.  You may do this manually (paper/colored pencils, graph paper) or using computer software (CrystalMaker, CrystalDraw, etc.) I will help you with this--you need to find the space group, cell parameters, and x, y, z atom coordinates first, though.  Look for interesting features—e.g., in CrystalMaker, if you turn off all the irons in pyrrhotite, how are the sulfurs arranged? If the sulfurs are turned off, what do you notice about the iron atoms?  Do you notice anything interesting in polyhedral mode?  Does the structure shed any light on the physical properties of the mineral (cleavage, habit, conductivity, etc.)?  Produce several views of the structure that enhance your verbal description of the structure.


You can also calculate the powder X-ray diffractogram using CrystalDiffract.  How does varying the site occupancies affect the diffractogram?  Crystallite size?  Composition of solid solutions?  Explore!


4) Draw several typical habits using SHAPE.  You will need to know the axial ratios or the cell parameters and angles, the crystal system and space group or point group.  You might try to reproduce the habits of crystals of the mineral specimens pictured in Mindat.com or other source.  Twins can also be drawn with SHAPE.


5) Write a short report (5-10 pages of text, 10 or 12 point type, double-spaced, not counting cover pages) on the mineral covering its crystallographic data, composition (chemistry), physical properties including any unusual or notable features, uses or economic value (if any), localities, history, and origin of the name.  A suggested outline is given below.

Proper source referencing is expected.  Use the format in American Mineralogist (author date in the text, and full title reference in the reference list at the end of the paper.  Your primary references MUST be from peer-reviewed journals such as those listed above.  Some info may be available on the web, but at least 2/3rds of your info should come from the literature sources.  You MUST get into the mineralogical literature, either at the library, from downloaded journal articles, or from resources yur instructor has.


All figures should be consecutively numbered, have captions written by yoou, and must be referenced in the text.  If you did not draw the original figure, the source must be referenced.

Grading:  A well-written, grammatically correct paper meeting all of the requirements given above in an exemplary way is likely to receive a top score.  Poor quality images, lack of figure captions, improperly or incompletely attributed material, poor organization or grammar, sloppiness, lack of a reference list, and poorly laid out figures are all problems I have seen in previous years that resulted in loss of points.  Your choice of view in the structure and morphology drawings should not be random—the figures should be designed or chosen to present a particular view or feature of the mineral.  Poor print quality is inexcusable—if your printer won’t print well, print the paper somewhere else.

Possible outline:

Title Page

Introduction

Mineral name

Occurrences

Uses

Mineral description

Habit

Mineral Chemistry

Physical properties

Crystal Structure

Any summary or additional comments

Reference list

Figures

Figures should be placed in sequence at the end of the paper.  All figures must have an informative caption written by you.  All figures must ne numbered sequentially (Fig. 1, Fig. 2a and b, etc.) and must be mentioned in the body of the paper (E.g., “The crystal structure of sodalite is illustrated in Figures 4-6.”).

Use the name (date) format for references in the body of the text.  See any article in American Mineralogist for the style to use for references in the reference list.

Due date:  
