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GEOL 351: EARTH RESOURCES AND THE ENVIRONMENT (3-0 cr)

Fall 2006
Catalog data:  This course will examine the distribution, origin, use, and future of Earth’s energy, metallic, and non-metallic resources.  Economic, political, sociological, and environmental implications of the resource industries will be emphasized.  Resource issues of topical interest will be discussed.

Prerequisites: Geol 201 or permission of instructor; enthusiasm for learning, willingness to be active learner.
Textbook:
Craig, J.R., Vaughan, D.J., and Skinner, B.J., 2001, Resources of the Earth: origin, use, and environmental impact: 3rd Ed., Prentice Hall, New Jersey, 520 p.

Alternative Text: Kesler, S.E., 1994, Mineral Resources, Economics, and the Environment: MacMillan, New York, 391 pp. (now out of print)

Instructor:
Dr Colin J. Paterson, MI 314, 394-5114 or 2461(sec) cpaterso@taz.sdsmt.edu


(web page: http://speedy.sdsmt.edu/~cpaterso)

Office Hours:
M 1-2 pm, W 8-9 am, Tu,F 11-12 noon
Class Schedule: 12.00 noon -12.50 pm, MWF, MI 320

Computer Usage:  Word processing, spreadsheets (including preparing charts), internet

WHY?

“Our entire society rests upon - and is dependent upon our water, our forests, and our minerals. How we use these resources influences our health, security, economy, and well-being”

John F. Kennedy - Message on National Resources to Congress on February 23, 1961.

“It is important for the future voter to appreciate the realities of our resource-environment situation as it is to be able to read the ballot. I believe that our principal hope is in education".    

     Dr Paul Barton, Jr., US Geol. Survey, Nov 7, 1979

Course Objectives/Outcomes:

1.
Obtain a general perspective on the distribution of Earth’s metallic, nonmetallic, energy, and water resources, both geographically and geologically. Be familiar with the resource status of the USA, and South Dakota.

2.
Understand the importance of resources in world politics and global issues.

3.
Learn the origins (geologic processes) of the resource materials, and expected duration of supply based on reserves and resources.

4.
Understand the environmental impacts of exploration, production (e.g. extraction and processing), use, and disposal of resources, as well as impacts of world population growth and increase in living standards.

5. Propose any necessary policies and actions that should be considered for future sensible management of the resources and the Earth’s system, from local to global scales.

Geology Program Outcomes Related to This Course:

3a. Competent with basic computer tools such as word processing, spreadsheet, and Internet.

4a. Can critically read scientific and technical publications (can summarize important ideas from an article; can identify strengths or weaknesses of an argument; can suggest further work to carry research forward; can reach valid conclusions based on evidence).
4b. Able to formulate a research problem and design a strategy to address it (able to locate articles related to topic; can summarize previous work; can formulate a practical research question; can propose a valid methodology to answer the question).

7a. Understands impacts and issues of earth science and technology in a global and societal context (can describe impact of earth science on society; has breadth of knowledge; has knowledge of other countries and cultures as related to impacts).

7b. Knows contemporary issues in earth science.

Tests, assignments, and grades:

Quizzes 





  75

(Wednesdays - Sept 13, 27,  Oct 25, Nov 8, 29)




Assignments

  75


Exam 1 (50 mins, October 11)

  75


Exam 2 (take home exam, Nov 15)

  75

Final Exam (110 mins, December 15, 11 - 12.50 pm)
150

TOTAL

450
If you miss an exam because of illness, please let me know before the exam if possible - We can then plan a make-up quiz or exam. The quizzes will be 10-pointers at the beginning of the class periods. The final exam is comprehensive. Note: the dates and points may be changed slightly if necessary. The exams will comprise multiple choice, short answer, and essay-type questions. Grading of answers will be based on content (completeness and accuracy), logic, grammar and spelling. The exams will be based on material covered in lectures, and on relevant chapters in the text. If you are not clear about material in lectures or text, ask questions during the lectures. Outside of lecture times, consult your text, and if further clarification is needed, talk to your instructor, preferably during office hours.  All assignments must be completed.

Final grades will be based on overall percentage scores: the boundaries between A and B, B and C, C and D, D and F will be in the high 80’s, 70’s, 60’s, and 50’s respectively.

Breaches of ethics, such as cheating in exams, plagiarism, copying of other student’s work, will result in immediate assignment of an F grade.


Cell phones:  Turn them off!!  If phone rings, student must leave class until next meeting.  Second offense:  cell phone will be confiscated!

Special Needs: Students with special needs or requiring special accommodations should contact the instructor, Dr Colin Paterson, and/or the campus ADA coordinator, Dr Jolie McCoy (394-1924) at the earliest opportunity.
Freedom in learning:  Students are responsible for learning the content of any course of study in which they are enrolled. Under Board of Regents and University policy, student academic performance shall be evaluated solely on an academic basis and students should be free to take reasoned exception to the data or views offered in any course of study. Students who believe that an academic evaluation is unrelated to academic standards but is related instead to judgment of their personal opinion or conduct should contact the dean of the college which offers the class to initiate a review of the evaluation. 

Useful Web sites: 
www.metalprices.com

minerals.usgs.gov/minerals/pubs/mcs

www.energy.gov

www.mii.org

www.geosociety.org

www.smenet.org/gem 

http://www.state.sd.us/denr/DES/Mining/2005stat.pdf
www.wyodak.com

www.blackhillscorp.com

www.worldwatch.org

www.prb.org (population)

www.census.gov/cgi-bin/ipc/popclockw

www.ibiblio.org/lunarbin/worldpop

www.populationaction.org

www.populationinstitute.org
bhminerals.sdsmt.edu
www.eia.doe.gov
www.envirolink.org

Assignment 1: Prepare sentence for each site on the type of information relevant to this course – submit within body of email message to cpaterso@taz.sdsmt.edu by 1 pm, Wednesday Sept 6( 10 points)

GEOL 351: EARTH RESOURCES AND THE ENVIRONMENT
Fall 2006
Outline of topics (tentative, subject to change):

Lectures

1-3
Introduction; Minerals: Foundations of Society (Chap 1)

Environment, renewable and non-renewable resources, rates of resource consumption. Resource and reserve definition. Resource distribution. Population issues. Resource dependence and future.

4-5
Origin of Mineral Deposits (Chap 2)

Chemical composition of the Earth’s crust. Abundant metals and scarce metals. Geochemical cycle. Processes leading to concentration of elements.

6-7
Economics and Politics of Resources (Chap 3,4)

Geologic factors affecting economics

Non-geologic factors affecting economics 

Markets and prices, futures, monopolies, cartels, strategic commodities, stockpiles

Location of deposit, infrastructure - physical and social

Technology - mining and processing Taxes, tariffs, incentives

Environmental regulations

Political climate




Mineral and mining laws 

8-9 
Impact on Environment (Chap 4)
Exploration - sampling, drilling, trenching, access

Extraction - Mining methods - surface and underground - tailings, reclamation

Processing - heap leaching, solution mining, plant emissions

Use - burning of fossil fuels, manufacturing, etc

Waste Disposal - nuclear, defense, lead batteries, ash, etc

10-15
Energy, Fossil Fuels (wood, coal, oil, gas, tar sands, oil shale) (Chap 5)

16-19
Energy, Others (Chap 6)

Nuclear energy

Geothermal energy

Renewable energy (hydro-electric, solar, wind, waves, tidal, currents, biomass)

Energy future, national energy policies

20-22 
Iron, Steel, and Ferroalloy Metals (Chap 7,8)
Iron ores, and Manganese ores

Ferro-alloy metals (Cr, V, Ni, Mo, Co, W)

23-26 
Nonferrous Metals (Chap 7,8)

Light Metals - Al, Ti, Mg, Be

Base Metals - Cu, Pb, Zn, Sn

Chemical and Industrial Metals - REE, Cd, Sb, Ge, As, Re, Hg, etc

27-29 
Precious Metals and Gems (Chap 8)

Precious metals (Au,Ag, PGE)

Gems - diamonds, emeralds, rubies, sapphires

30-31 
Fertilizer and Chemical Industrial Minerals (Chap 9)

Fertilizers (K, P, N, S),    Chemical industry (salt, lime, etc)

32-33 
Building Materials and other Industrial Minerals (Chap 10)

Building materials (building stone, crushed rock, sand and gravel, cement)

Fillers, glass, abrasives

34-35 
Water Resources (Chap 11)

Hydrologic cycle, aquifers, water consumption and supply, water quality, ownership

36 
Soil Resources (Chap 12)
37-38 
South Dakota and Black Hills Resources


Metals, non-metals, energy, mining


Water

39 
USA Mineral Resources


Distribution, production, consumption, duration of supply

40 
Global Mineral Reserves and Resources – the Future (Chap 13)
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