GeoE 451            

ECONOMIC GEOLOGY       


Spring 2007
Instructor:    
Dr. Colin J. Paterson (394-5114, 394-2461(sec))
cpaterso@taz.sdsmt.edu



Web page:  http://speedy.sdsmt.edu/~cpaterso
Office hours are tentatively: M 1-2 pm, W 1-4 pm (lab), Tu, F, 11-12 am, W 8-9 am




Dept web page: http://geology.sdsmt.edu
Lectures:      
11.00-11.50 a.m., Mon, Wed, MI 320

Laboratories:  
1:00- 3:50 p.m., Wed; MI 322 

Course Content:  The course will deal mainly with metallic mineral resources and deposits. 

The objectives will be to provide students with the basic principles and knowledge of exploration and production in the mining industry, including
1. 
Principles of economic geology (definitions, global resources, economics, distribution of elements in the Earth's crust, and the processes leading to the concentration of these elements and the generation of ore deposits, weathering) (5 classes)

2.
Techniques of mineral exploration (geophysics, geochemistry, deposit models) (3 classes)

3. 
Classifications of ore deposits (1 class)

4.
Review of characteristics, distribution, origin, and exploration criteria of the main types of metallic ore deposits (igneous, magmatic-hydrothermal association, hydrothermal association, surficial and weathering association, sedimentary association) (17 classes)

5.
Metallogenic provinces (1 class)

6.
Environmental case studies related to mining and exploration (3 classes)

Pre-requisites:
Petrology, Structural Geology (at least concurrent)


Note: You are expected to know common rock-forming minerals, rock names and textures, principles of stratigraphy, and structural geology.  GeoE 451 is a capstone course that requires you to apply all your acquired knowledge in geology and/or geological engineering.    

Textbooks:  “Ore Geology and Industrial Minerals - An Introduction” by A. M. Evans (1993), that would be OK.  Class notes by Colin Paterson (1999) may be useful to you if you have a used copy.

It is strongly recommended that you use the books and journals listed in the reference list for further reference.  From time to time, papers relevant to the course will be placed in the Economic Geology Lab (MI322); you are expected to refer to them. 

Laboratory: There is one 3-hour lab per week – your attendance is mandatory, and is expected for the duration of the lab.  As far as possible, the labs will complement the lecture course, providing you with suites of minerals and rocks from ore deposits on which you will complete exercises.  In addition, there will be map and drill-hole exercises and computer exercises to familiarize you with the character of the various types of ore deposits, and the design of exploration programs.  Some of the lab exercises will be graded, these points contributing to the final overall grade for the course.  The total number of labs will be 15. The first lab on ore mineral identification (bring appropriate identification books or tables, and tools) will be on January 17.   
Field Excursions:  At least two field excursions are planned, including mineral deposits in the Keystone area, and Tertiary Au-Ag deposits (Wharf Mine) in the northern Black Hills.  Dates for the trips will be notified as soon as details are finalized. Emphasis will be on criteria important in the design of exploration programs, and environmental issues. Field notebooks will be collected, and short reports will be graded.  Zero points will be awarded to students who miss field trips; make-ups are unavailable.

Equipment:  For the labs and the field excursions, the following items will be of considerable use:  Hand lens, magnet, knife blade, acid bottle, 2H pencil and paper, colored pencils, scale, protractor/triangle, calculator, geological pick, boots (steel-toed for mine visits), field notebook, sample bags, felt-tip marker.

Tests:  (dates are tentative and may be adjusted slightly if necessary)

     Test 1:        

Feb 28

       (50 mins.)
  
  

75

     Lab work and tests   



                     
  

60

     Lab Exam       

(in final exam – May 8)

  

30

     Design project 

Draft document due Apr 18




Final document due May 2



100





Oral Presentation due May 2                    
  
 20

     Final Exam:    

May 8 Tuesday 1.00 – 2.50 pm  (110 mins)         
150
                                            




TOTAL
435 points
Test 1 will require mainly short answers and will test your knowledge and comprehension of material presented in the lectures and covered in the text since the beginning of the course. The final exam will be comprehensive, testing your knowledge of the whole course, and will require essay-type answers as well as short answers.  Consult the learning objectives that are detailed on the attached pages.

Design Project: A team term paper on the design of an exploration program will be required. It will be worth 120 points, including team oral presentation.

Grading Policy:  Assignment of letter grades is based on percentage score, with A-/B+ boundary usually in the high 80's, B-/C+ boundary in the high 70's, C-/D+ boundary in the high 60's, and D/E boundary in the high 50's.  These boundaries are usually chosen on the basis of natural breaks in the overall scores. Breaches of ethics, such as cheating in quizzes and exams, plagiarism, copying of other students' work, lying to instructor, will result in immediate assignment of 'F' grade. 

     Excused absences from exams, quizzes, and labs for school sponsored activities and bona fide illness will be approved only upon prior arrangement with the instructor; if you are sick, phone the instructor on the day of the exam or quiz.  Make-ups will be scheduled at the end of the semester.  If you see a conflict with events that are already scheduled, notify your instructor within 1 week of the beginning of the semester.  The field trips are mandatory.

     Turn off your cell-phone – violation results in leaving class immediately, 2nd offence – bring cookies for the whole class.

     Please use the listed times for office hours to meet with Dr Paterson if possible: these times are reserved for your benefit. If your timetable prevents this, schedule an appointment with the department secretary at other times. Feel free to email me with questions too.  Thursday is reserved for my research.

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. 
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