ME589/Geol571/GEOC 589-04D/GEOL 589-04/GEOL 589-04D Advanced Topics—Mineral Deposits in New Mexico (3 credits)
Spring 2021
INSTRUCTOR—Dr. Virginia T. McLemore

All metallic mineral deposits in New Mexico, including silver and gold, base metals, molybdenum, manganese, and rare earth elements (REE), can be divided into six major periods of metallogenesis: (1) Proterozoic, (2) Paleozoic to Mesozoic, (3) Laramide, (4) Transition stage, (5) Extensional, and (6) Pliocene-Recent. There are more than 32 distinct types of deposits that are found in 230 metallic mining districts or geographic areas in New Mexico, with more than $21 billion worth of metals produced from deposits in New Mexico since the early 1800s. The most important types of deposit in the state, in terms of production, size, and future mining potential, are the Laramide porphyry copper, Laramide polymetallic vein, and Oligocene-Miocene volcanic-epithermal vein deposits. Changing technologies and economics suggest that other types of deposits, currently unrealized, may exist in the state. Known deposits of REE occurrences also could become important in the future, along with other critical and strategic minerals such as selenium, cadmium, gallium, and tellurium. Other metal commodities currently not considered could become important in the future as technology evolves. Many of these types of elements are typically found associated with other types of mineral deposits, especially precious and base metals deposits, and represent potential deposits in known mining areas. In this course, we will examine the economics, occurrence, geology, uses, and politics of some of these deposits in NM. Field trips will examine deposits in New Mexico. Lab exercises will examine drill core and hand specimens.
The class will meet one day, Monday, 4-7 PM, with the remaining time spent on field trips or in occasional extra discussion sessions with visiting scientists. The class will be hybrid, using zoom and in person. Distance ed is an option.
WEEK OF:

January

18—no class academic holiday


25( Introduction: Mineral deposits in New Mexico
February 

1( Basic concepts: Geology, types of deposits, mining, and processing


8(Precambrian deposits in NM


15(Paleozoic to Mesozoic deposits in NM


19( academic holiday (FIELD TRIP)


22( Laramide orogeny mineral deposits in NM
March

1( Transition stage mineral deposits in NM
8( Midterm exam (Take Home)


15( NO CLASS


22( Sustainable development


29( Transition stage mineral deposits in NM
April

02—staff holiday (FIELD TRIP)
05—Extensional tectonism mineral deposits in NM


12( Pliocene-Recent mineral deposits in NM


19( Future potential in NM


26( Present research results in class (15 mins); Final exam given out (Take Home) 




24-25—field mapping, Gallinas Mountains

May

05( Final Exam, research report due by noon on May 5th
Textbooks (purchase from NMBMGR book store)
McLemore, V.T., 2017, Mining districts and prospect areas of New Mexico: New Mexico Bureau of Geology and Mineral Resources, Resource Map 24, 65 p., scale 1:1,000,000.

McLemore, V.T. and Lueth, V., 2017, Metallic Mineral Deposits; in McLemore, V.T., Timmons, S., and Wilks, M., eds., Energy and Mineral deposits in New Mexico: New Mexico Bureau of Geology and Mineral Resources Memoir 50 and New Mexico Geological Society Special Publication 13, 92 p.

McLemore, V.T. and Austin, G.S., 2017, Industrial minerals and rocks; in McLemore, V.T., Timmons, S., and Wilks, M., eds., Energy and Mineral deposits in New Mexico: New Mexico Bureau of Geology and Mineral Resources Memoir 50 and New Mexico Geological Society Special Publication 13, 128 p.

Committee on Critical Mineral Impacts of the U.S. Economy, 2008, Minerals, Critical Minerals, and the U.S. Economy: Committee on Earth Resources, National Research Council, ISBN: 0-309-11283-4, 264 p., download from http://www.nap.edu/catalog.php?record_id=12034#toc 
Papers as assigned
Class Details


Exams: Midterm and Final—both are take home exams that will emphasize short answer and essay questions. 

Term project—you are required to do a research project that will involve some original work. You can work on this as a team. It can be part of your thesis or other research project.
Discussion—I will assign papers to be read prior to class to be discussed by the class with one of you leading us.

Each class member will be responsible for researching and leading the discussion (15 min) on one deposit or mine in NM.
Field trips—there will be 2 or more field trips and a field report on each trip will be required. Since it is a distance course as well as in person, you may be going on a local field trip on your own (and writing a report) or you may attend a virtual field trip. More info in class.
Basis for final grade
Midterm



25%



        
Final (comprehensive)

30%




Lab exercises


 10%



Term project


20%



Field trip reports


10%


        
Class Participation


  5%

