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PROJECT SUMMARY

The pet rock project is a semester-long project in which each student randomly selects an igneous or metamorphic rock from the instructor or brings in a rock from an appropriate locality, and follows all of the steps a petrologist would take to interpret an igneous or metamorphic rock from an unknown area. This project runs in the background of the petrology class during the initial part of the semester while the student acquires the petrologic skills to make more sophisticated interpretations. The culmination of the project is for each student to spend several hours with the instructor using the electron microprobe to identify more difficult minerals with certainty, to produce high quality digital backscattered electron images and to obtain quantitative electron microprobe analyses of selected minerals that aid in the interpretation of the pet rock. Ultimately, the student interprets the rock, generally with the assistance of the instructor, writes a report explaining the process and results and presents the results to the class. 

GOALS OF THE PROJECT
This project is designed to give petrology students experience in the methods and approaches taken by petrologists to solve a petrologic problem. This project ranges from the basic descriptive aspects to very sophisticated utilization of the electron microprobe facility i.e. it follows the process commonly used in petrology research.

TIMELINE AND LOGISTICS OF THE PROJECT (based on a 15-week semester)
Day 1 - choosing individual samples.

Each of you have randomly selected a rock sample from a box of uncut igneous and metamorphic rocks or have brought in a sample from an approved location. This rock sample is your semester-long pet rock “friend” that you will get to learn more about than anyone else. You are also responsible for that rock throughout the semester, which means you should have a safe place for the rock. You are asked to think of a personal name for their pet rock, besides any sample number that may be on the rock.  During the first lab period, each student will introduce their pet rock to the rest of the class, and state why they chose that name. 

Week 3-4 - introduction to the capabilities of the electron microprobe lab.

You will be introduced to the capabilities of the electron microprobe by examining two polished thin sections of the samples used in the prior week’s petrography lab. In that earlier lab, these two samples were used to establish good practices in making systematic petrographic observations and writing a robust petrographic report. By using common samples in these consecutive labs, you will become acquainted with the complementary petrologic information that can be obtained from the petrographic microscope and electron microprobe. You will learn about the basics of electron beam instrumentation, and, more specifically, about the energy dispersive spectrometry as it relates to identification of minerals using elemental spectra and about the information inherent in secondary and backscattered electron (BSE) imaging. Information obtained from the electron microprobe will ultimately enhance the interpretation of your own pet rock.
Week 3-4 - description of the hand sample and cutting the rock. 

After a month in the semester your ability to describe a hand sample should be improved to the point at which you can make a reasonable hand sample description. The instructor will discuss your hand sample description and confer about the best orientation to cut your pet rock for the optimal thin section. In the rock preparation lab you will cut your own rock, make a chip appropriate for a thin section and learn about the thin section-making procedures. Make sure that all pieces of the cut rock are labeled and the rock preparation lab is cleaned properly.
Week 9 – complete petrography of the polished thin section of the pet rock. 

As soon as the polished thin sections are available you should begin doing a petrographic report of the thin section. Get input from the instructor. The instructor will discuss with you the best analytical targets, and the reasons why they may be useful. Every rock is different, as it generally is in any research project. With the help of the instructor, it is also important to identify opaque minerals using reflecting light petrography. Then, you will take digital photomicrographs of a selected area(s) that will be used for petrologic interpretations and serve as a map for further microanalytical work. 

Week 11-12 – start electron microprobe lab work. 

Each of you will have an extended session with the instructor in the electron microprobe lab, typically 2-4 hours.  During this time, you will take BSE images of the selected area(s) that corresponds to the area(s) of earlier photomicrographs, verify the identity of all minerals with energy dispersive spectrometry and quantitatively analyze selected minerals. During this process there is generally time to discuss normalization procedures of individual minerals, and application of the appropriate thermobarometers for your sample. Following the analytical session, a variety of programs are made available to the students to normalize the mineral formulae and calculate conditions of formation.

Week 14-15 - final report due and presentations given. 

Each student produces a 5 page report, exclusive of images and analyses, which summarizes what they learned and what it means in the geologic context of the sample. In addition, each student will give a short, 5-7 minute, presentation to the class on the results of the research on their pet rock.
