Mineralogy Research Projects—Fall 2007
Mineralogy is listed as a Core 2.0 Research course.  All students in this course will have the opportunity to use modern analytical methods to address research questions of geological significance.  We have identified a wide range of research topics and the results of this project will contribute to the research being done by faculty and graduate students in the Dept. of Earth Sciences ranging from structural geology to igneous geology, sedimentology, and paleontology.  
· Students will work in small groups (2-3) and will submit a single report of their findings. Groups should form within each lab section to facilitate scheduling instrument time.

· Each group will select a research topic from the list below, and will work directly with the professor and TA (Mogk/Fox) and a faculty member or graduate student (who will serve as mentors) to define the question, design the experimental approach, and to interpret the results.

· During October, we will do any required sample preparation (cut thin sections, separate minerals, make grain mounts, etc.).

· During November, each group will schedule time on the XRD and SEM/EDS instruments in ICAL.

· Final reports will be due at NOON the last day of class, Thursday December 6.

· Each report will include:

· Introduction that clearly states the problem/question;

· Sample descriptions—what the samples are, what is their geologic context, what is their significance?

· Methods—a description of the techniques that were used (from sampling, to sample preparation, instrumentation, and data processing);

· Results—including petrographic descriptions, analysis of XRD spectra, and description of SEM images and interpretation of EDS spectra;

· Discussion and conclusions—what are the significant results of this work?  How do these results answer the research questions?

Research Topics:

1.  Fault Zones in the Stillwater Complex; Dave Lageson.  This project will investigate fractured rocks and “fault gouge” related to the South Prairie Fault in the Stillwater Complex. Questions include what is the mineralogy of the fault gouge, what alteration minerals occur in the adjacent fractured rocks, can ore minerals be identified in the fault zones?   Students:  Colton Ranson, Kim Jones, Ashley Miller (Mon Lab); Maria Gibson, Aaron Norby, Chris Rosenthal (Tues Lab)
2.  Carbon Sequestration, Dave Bowen. This project will look at sub-surface reservoir rocks to compare the mineralogy of rocks that have, or have not, been exposed to CO2. Carbon sequestration is a huge research emphasis on this campus, and contributes in important ways to the global question of how to mitigate CO2 emissions. Dave Bowen

Students:  Tom Isaacs, Whitney Treadway, Travis Corthouts (Mon Lab)
3.  Characterization of Off-Shore Sediments from Equatorial Guinea, Jeannette Wolak.

a. What is the distribution of volcanic clays throughout the field? I sampled intervals above, below, and within suspected volcanic tuffs and would like to find out more about the compositional variations in these intervals. Thin sections within these intervals have already been prepared, and I have core photos and basic reports to supplement understanding of the general geology in this area.  

 b. What compositional variations exist between sandstone units that occur stratigraphically higher in the field versus those that occur stratigraphically lower in the field? (Other workers have suggested a change in the provenance from the lower to the upper sandstone units.)  Students: Scott Izett, Kelley Barnard (Tues Lab)
4.  Characterization of Metamorphic Rocks, Colorado and New Mexico. Colin Shaw

A variety of metamorphic and igneous rocks including greenschist/amphibolites, melt textures, mafic dikes that require identification of minerals, textures, and compositions.

Students:  Tony Zwink, Patrick Dyess, Nick Atwood (Mon Lab)

5.  Dinosaur Paleontology. Dave Varricchio

a) Possible dinosaur coprolites. These samples appear to include plant debris and other organics and large numbers of burrows. In outcrop, they occur as relatively small, irregular masses roughly 20 cm in diameter. They are distinctly more resistant from the surrounding mudstones. Similar specimens from the Egg Mountain area in the Two Medicine Formation of Montana have been interpreted as hadrosaur (duckbill dinosaur) dung. It is unclear how the dung of herbivores mineralizes. Given its already digested nature and an abundance of bacteria, one would expect herbivore scat to rapidly decay. How and what preserves these specimens? Are they really coprolites? 

Students: Lee Hall, Mike Berkasso, Cory Coverdell (Mon Lab)

b)  Possible bone-filled coprolites or burrows. These samples were associated with a dinosaur bonebed located on the shores of a small Cretaceous lake. Irregular stringers roughly 1 cm x 10 cm or more of fine bone-hash occurred on the same horizon as well as beneath the bone bed. They lack the regular features of normal carnivore scat: ellipsoidal shape, chalky color, and phosphatic. They may be more similar to some bone filled burrows from the Cretaceous of Korea that are attributed to insects. The task would be to describe the mineralogy of the specimens and surrounding rocks in an effort to clarify what they represent.  Students: Takuya Imai, Tom Rendle (Tues Lab)
c) Matrix associated with a Cretaceous crocodilian. A rare marine crocodile was collected by an amateur some years ago from south central Montana. Unfortunately the collector has since died leaving no precise information about the origins of the specimen. Could an examination of the surrounding matrix reveal something about the depositional environment and help clarify the stratigraphic position of the specimen? 

Students:  Amanda Morgan,   Sara Chepulis,  Eric Metz (Tues Lab)
6.  Fossilized Eggs and Sediment Matrix.  Frankie Jackson

Mineralogy of eggshells, replacement minerals, mineralogy of sediment matrix.

Students: Abby Raths, Joel Bibler, Jamie Kern (Tues Lab)

7. Characterization of Clay Minerals and  Fabrics from a Turbidite. Jesus Ochoa

This project will establish if there is a difference between the clay fabric in turbididic and hemipelagic mudstones. I have run some preliminary analysis using FEM, but I will like to combine the FEM analysis with XR diffraction to normalize the samples with the same or similar mineralogy. Students: Tom Beers, Mali Abrahamson (Tues Lab)
