Geology 204
Fall 2005

Golden Sunlight Mine Research Projects

The Golden Sunlight Mine staff have suggested the following possible research problems that require characterization of minerals (identification, texture, composition) to answer questions in their exploration, development, processing and environmental remediation operations.  You will work in small groups (2-3 students) to address one of the following projects.  While at the GSM, you should collect the samples you need to do the follow-on laboratory work using thin sections, Xray diffraction and SEM/EDS techniques.  

Sign up for one of the following:

1. Water remediation pit at the Whitlock Pad;  limestone has been added to waste waters to neutralize acid mine drainage; precipitated minerals on the limestone must be identified and characterized.

2. Oxidation of sulfide minerals on mine dumps have created fumaroles due to the release of heat interacting with ground water.  Precipitates around the fumaroles and surrounding soils must be identified and characterized.

3. An important rock type at the mine is latite.  A comparison is needed between fresh 

latite (i.e. the primary igneous minerals) and altered latite (presumablay involving minerals like sericite, kaolinite), and the opaque minerals must be identified.  

4. A special type of latite has a very “platy” occurrence (i.e. it breaks into flat slabs).  a) Are there any sulfide or oxide minerals in this rock that could weather to iron oxides, and b) what makes this rock break along regular planes?

5. A new discovery area at the mine is referred to as the Bonnie Resource. It contains a variety of rocks such as lamprophyre, Flathead sandstone, Wolsey Shale, and Belt Supergroup rocks known as the Bull Mountain Formation.  The alteration of these rocks must be described, along with the mineralogy of the “stockwork” vein deposits.

6. There are district-wide gradients in alteration across the mine area.  The same stratigraphic layers in the Bull Mountain Formation are dark green at one end of the mine and bleached white at the other. What is the change in mineralogy?

7. The Tertiary rocks of the Bozeman Group are important for environmental control of waste waters. Drill cuttings are available to a) identify carbonate (or other) minerals that have a buffering capacity to neutralize acid rock drainage, and b) are there oxide or sulfide minerals present that could also impact acid rock drainage?

