Lab: Geology of a Mine

Purpose

1. Provide students with the opportunity to learn more about the geologic processes that concentrate mineral resources (specifically, gold) using data collected in the New World mining district of Montana.
2. Familiarize students with geologic columns, maps, and cross-sections.

3. Enable students to think about how geologic data can be used for exploration purposes, and about the economic and environmental aspects of mining.
Outline
1. Start by reading GoldResources.doc and NewWorldMiningDistrict.doc.

2. A stratigraphic column typical of the New World Mining District is shown in Figure 1. The column consists of a series of sediments deposited above a Precambrian granite and gneiss basement, overlain by Eocene volcanics, with the whole intruded by rhyolitic volcanic rocks. 

· How do you think this stratigraphic column was developed? 

· What sort of rocks are granite and gneiss and what do they signify? 

· During the Paleozoic, a series of limestones and shales were deposited. Some of the limestones contain fossils and algal bioherms (small reefs). What does this suggest to you about the paleodepositional environment? 

· The sedimentary sequence is overlain by the Absaroka-Gallatin volcanic sequence (Figure 2). What does the rhyolitic composition of these rocks suggest about their tectonic setting? 

· The volcanic rocks were erupted during the Eocene. How much time elapsed between deposition of the Bighorn Formation and the eruption of the volcanics? Why is there no geologic record of this time in the area? 

· What tectonic processes do you believe led to the emplacement of the Tertiary intrusions? 

3. Draw cartoons displaying the major geologic processes and features operating in the region during the Cambrian, Eocene and Tertiary. (You don't have to be an artist. Label the processes and features you want to highlight.) 

4. The gold-bearing ore bodies and the Tertiary intrusions are intimately related (Figure 2 and Figure 3). What does this suggest to you about the origin of the gold-bearing ores?

5. Figure 4 shows a geologic cross-section along profile A-A' in Figure 5. 

· Construct a similar figure along line B-B'. Use the strike and dip measurements presented in Figure 5. You might want to refer to the Strike and Dip tutorial.
· Note where you would look for gold-bearing ores on the figure you have drawn. 

· How much gold do you think could be recovered from these ores? Table 1 shows the concentration of Au and some other metals for samples recovered along Section A-A'. See Sample Spreadsheet to get an idea of how to do these calculations. 

· What sort of revenue do you think the gold-bearing ores could bring in to the company? (Figure 6 shows the average price of gold for the last 10 years.) See Sample Spreadsheet. 

· How much overburden would have to be removed to get at the ore bodies? 

· Where would you suggest the mining company put the tailings? 

· What environmental impact might disposal of the tailings have? Based on Figure 7, what watershed would they be likely to impact? 

· What is a placer deposit? Where would you look for placer deposits in the New World area? (Figure 7 may be helpful). 

Lab Report
Please organize your answers to the questions above into a coherent report. Include your sketches.

Data

1. Figure 1.Stratigraphic Column from the New World Mining District. 

2. Figure 2.Location of Absaroka Volcanic Field and Gold Mines. 

3. Figure 3.Location of New World Mining District. 

4. Figure 4.Geologic Cross-Section. 

5. Figure 5.Geologic Map of the New World Mining District. 

6. Figure 6.Average Price of Gold 1990-1996. 

7. Figure 7.Topographic Map. 

8. Table 1. Concentration of Metals. 
Other Information

1. GoldResources.doc 

2. NewWorldMiningDistrict.doc 

3. SampleSpreadsheet.xls

4. StrikeandDip.doc 

Reference List

1. Try Googling “Noranda”  for general information
2. Noranda’s web site is http://www.noranda.com/. 

