ERTH 3204 Mineral Deposits - Winter 2026 Course Outline

	Course Instructor: Ingrid Kjarsgaard
Email: ingridkjarsgaard@cunet.carleton.ca
or imkjarsgaard@gmail.com
Student Hours:  during class time or upon request (e-mail me!)
Course TA: Naima Hannour
NaimaHannour@cmail.carleton.ca
	Office Location: n/a
Class Location: Lectures HP 3120 Labs HP 2120
Class Times: Lectures: Thu 8:30 – 11:30 am  
   Labs: Fri 2:30 to 5:30 pm
Prerequisites: ERTH 2104
Department/Unit: Earth Sciences



Course level learning outcomes:
By the end of the course, each successful student will acquire the following skills and knowledge in the lectures and laboratory sessions:
· be able to identify most of the important ore minerals mined in Canada both in hand specimen and in the ore microscope.
· be able to identify and categorize mineralized rocks and associated alteration styles representative of most of the principal economic mineral deposits of Canada.
· knowledge of the mode of formation (petrogenesis) of most of the principal Canadian ore deposit types. 
· be able to locate and synthesize published information on mineral deposits in brief reports
· demonstrate familiarity with the main exploration methods employed to find each of the principal Canadian ore deposit types. 
· be able to describe in broad terms the methods used in ore beneficiation and in the assessment of economic potential of ore deposits. 
· demonstrate familiarity with the legal and regulatory framework that applies to exploration, development, and marketing of mineral deposits in Canada.

In the context of Earth Science Learning Outcomes, this course will contribute to the following:
1.  Identify common minerals, rocks and fossils – Outcome reinforced
2.  Construct and interpret data sets and maps (e.g., geological, hydrological, geochemical, GIS, paleontological, geophysical) – Outcome reinforced
3.  Develop a comprehensive knowledge of surficial and internal Earth processes and their principles through time – Outcome reinforced
4.  Explain the origin, consumption and impacts of humans on natural resources (e.g., energy, mineral, water, atmosphere) – Outcome mastered
6.  Critically evaluate geoscience data and their uncertainty to produce a scientific report – Outcome reinforced
Brief course outline, by week and lecture/lab date:
Note: In-person attendance of both lectures and labs is mandatory
1. Jan 8.  Lecture: Intro to mineral deposits, regulations, economics (quiz 1)
         Jan 9.  Lab 1: Intro to reflected light microscopy, description of principal ore minerals 
2.  Jan 15.  Lecture: Graphite, Diamonds in Kimberlite (quiz 2)
      Jan 16.  Lab 2: Kimberlite drill core and kimberlite indicator minerals. 
3.   Jan 22.  Lecture: Magmatic deposits I: Cr, V, Ti in (ultra)-mafic rocks (quiz 3). 
Element talks on Cr & V, Ti, PGE (Rh, Ru, Pd, Os, Ir, Pt).
       Jan 23.  Lab 3: magmatic oxide deposits in hand specimen and polished section. 
4.  Jan 29.  Lecture: Magmatic deposits II: Ni-Cu-PGE in massive sulphides (quiz 4)
Element talks on Cu, Ni & Co, 
Jan 30.  Lab 4: Magmatic Ni-Cu sulfides 
5.  Feb 5.  Lecture: Rare metals in Pegmatites & Carbonatites (quiz 5)
Element talks on Li, REE (La-Lu + Y), Nb & Ta
      Feb 6.  Lab 5: Pegmatites & carbonatites in hand specimen and thin section. 
6.  Feb 12.  Career workshop - Identifying Your Career Competencies (quiz 6a)
      Feb 13.  Career Workshop - Resume and Cover Letter Development (quiz 6b)
7.  Feb 19.  Winter Break - no class, no lab
8.  Feb 26.  Lecture: Cu, Mo, W in Porphyry & skarn (quiz 7) Element talks on Mo, Sn, W
       Feb 27. Lab 6:  Porphyry & skarn in hand samples. 
9.  Mar 5.  Lecture: Hydrothermal Vein deposits (quiz 8) - Talks on Ag, Hg
      Mar 6. Lab 7: epithermal and 5-element veins
10.  Mar 12.  Lecture: Orogenic & intrusion related Gold Deposits, VMS (quiz 9). Talk on Au
         Mar 13.  Lab 8: Orogenic Gold and VMS. 
11.  Mar 19.  Lecture: Zn-Pb-sulfide deposits – SEDEX & MVT (quiz 10). Talks on Zn, Pb
         Mar 20.  Lab 9: SEDEX and MVT samples
12.  Mar 26.  Lecture: Sediment-hosted Fe-, Mn- and Al ores (quiz 11). Talks on Fe, Mn, Al.
          Mar 27.  Lab 10: iron formation, Mn-ore, bauxite, paleo placer 
13.  Apr 2.  Lecture: U deposits & Placers (Quiz 12). Element talk on U
        Apr. 8 (Wed): Lab exam (ca. 1 - 1.5 hrs) because April 3rd is a holiday
Assessments

Grade Breakdown
	Component
	Grade Value
	Date 

	12 Quizzes
	24%
	weekly

	10 LAB Assignments
	50%
	weekly

	ELEMENT TALK
	16%
	see course schedule

	Final LAB Exam
	10%
	April 4th



Course notes:  lecture ppts will be available on the course website on Brightspace. Note: students who do not attend class will not be able to see these lectures.
Quizzes:  There will be a quiz to follow each lecture, including both of the career workshops.  The quiz is available to answer from the Thursday of the lecture until midnight on Sunday of the same week. Once started the quiz should be completed in 30 minutes.
Course work (Lab reports):  Each week I will give a lecture in person outlining the geology, mineralogy, geochemistry and economics of one or more of the principal mineral deposit types mined in Canada.  Each week in the lab you will be introduced to the important rock types, textures, mineral assemblages and alteration styles associated with ore in that week's deposit type.  You should spend the full lab time to thoroughly familiarize yourself with the samples and compile images (sketches/ photos/photomicrographs) for your lab report summarizing the characteristics of that deposit type. The lab report should cover: 
· What ore minerals occur in these samples and in which quantities? 
· With which gangue minerals, matrix or host rocks are they associated? 
· What are the characteristic textures? 
· What type of alteration (if any) is associated with these ores? 
· What are the characteristic features of the deposit type(s) and how can you distinguish it from other deposit types that contain similar ore minerals?

Your report must be written in proper English, with correct spelling and grammar (use spelling and grammar check).  It must not include any text copied from the lectures, internet sources or from other students.  The report must be written in your own words – plagiarism will result in a mark of zero on that week's assignment and repeat offenses will be reported to the Dean's office.  Images not created by you may be used but must be properly cited.  Do not use generative AI like GPT-4 to write the report.
There are ten lab reports to complete.  They are each due at the beginning of following week’s lab.  Submit each report digitally to your TA as a Word document with your name, course number, and the assignment number in the filename, such as G Stilton ERTH 3204 Lab 3.doc.
When you write these reports, imagine that you have just begun working at a small explo-ration company and your boss is going to decide whether or not to make your position semi-permanent based on the quality and usefulness of your report.  This is your chance at “experiential learning” so make the most of it.
Element talk: Every student should research a metal as topic for a short (≤10 minutes) ppt presentation (pick your topic by Jan. 15th). The list of metals and their due dates will be posted on Brightspace. The talk must be presented on the day the element is due in the course calendar (no exceptions). It should provide information on why we are mining this metal, how it occurs and how it is processed. Please cover:
· physical & chemical properties: position in periodic table, the most common naturally occurring oxidation states, properties that make the element useful to us, (e.g., high melting point, resistance to corrosion, electrical conductivity) and geochemical behaviour (e.g., siderophile); do not list all the different isotopes (except for uranium) or boiling point or other irrelevant information
· how it naturally occurs (crustal abundance, main ore minerals with formula, main deposit types)
· where in the world is it found? (major deposits, geologic and geographic distribution) with maps showing the location of major mines/occurrences
· for what is it used? this may include a very brief history of human use
· what is the extraction/production process and its environmental impact?
· data: how much is being extracted annually (production), how much can be mined in the near future (reserves), what are the world resources
· outlook for the future (supply vs. demand, sustainability)
· can the metal be recycled or replaced and if so, how and by what? 

The talk should include lots of images, at least one map, several graphs and a reference list at the end with the sources you used. Use the USGS mineral commodities tables (https://www.sciencebase.gov/catalog/folder/65a6e45fd34e5af967a46749) for up-to date production and reserve statistic and convert them into pie charts. Do not show data as tables but as graphs! More details on Brightspace.
Lab Exam: In the last lab session we will have a lab exam where you will be faced with ca. 10-12 samples that you have seen in the previous labs and you will be asked to identify their mineral content and/or textures and assign them to their correct deposit type.
[bookmark: _Hlk120912688]
Late and Missed Work Policies 
Late Work
Quizzes are open to be answered on Brightspace until midnight on Sunday of the same week. Failure to complete them by that time will result in a 0 for that quiz. Lab assignments receive 10% deduction per day late, work will not be marked when more than one week late. The element talk must be given on the day the element appears in the course schedule. Failure to do so results in a 0 for that task. The academic considerations form should only be used in special circumstances (e.g., illness, accident). Please inform both instructor and TA by e-mail, if you know you will not be able to deliver assignments, element talks or quizzes on time, and we will try to accommodate you (within reason).
Missed Work
Long-term (> 8 days): please e-mail or talk to instructor to discuss longer-term accommodation .
________________________________________________________________________

Learning Material(s) and Other Course/Lab-Related Resources

Students are not required to purchase textbooks or other learning materials for this course.

	Learning Material
	Options for Purchasing (e.g. Bookstore, Used, etc.)
	Approximate Cost 

	Treatise on Geochemistry (2nd Ed), Volume 13:  Geochemistry of Mineral Deposits, S.D. Scott Ed., 2014
	e-book available from Carleton University Libraries for free download
	free

	Ore Microscopy and Ore Petrography, 2nd Ed, by James R Craig and David J Vaughan.  Wiley and Sons, Inc, 1994.
	Free download from MSA: http://www.minsocam.org/msa/OpenAccess_publications/Craig_Vaughan/
	free

	Guide for the microscopic identification of ore and gangue minerals by Udo Neumann; Universität Tübingen, Germany, 2nd edition, 2020.
	Free download from MSA:
https://mineralogy-ima-wordpress.website/wp-content/uploads/2023/04/Neumann-Guide-microscopical-identification-2nd-ed-2020.pdf

	free


________________________________________________________________________


Academic Accommodations and Regulations
Carleton is committed to providing academic accessibility for all individuals. You may need special arrangements to meet your academic obligations during the term. The accommodation request processes are outlined on the Academic Accommodations website (https://students.carleton.ca/course-outline/). 

Statement on Chat GPT/Generative AI usage  
AI Use in this course 
You may use AI tools for basic word processing and formatting functions, including:
· Grammar and spell checking (e.g., Grammarly, Microsoft Word Editor)
· Basic formatting and design suggestions (e.g., Microsoft Word’s formatting tools, PowerPoint Design editor)
You may also use AI to summarize contents of web sites and scientific articles for your better and quicker understanding, but you may not use AI to generate text or visual content that you submit as your own work.
It is not necessary to document the use of AI for the permitted purposes listed above. If you have questions about a specific use of AI that isn’t listed above, please consult your instructor.
Statement on Academic Integrity 
Students are expected to uphold the values of academic integrity, which include fairness, honesty, trust, and responsibility. Examples of actions that that compromise these values include but are not limited to plagiarism, accessing unauthorized sites for assignments or tests, unauthorized collaboration on assignments or exams, and using artificial intelligence tools such as ChatGPT when your assessment instructions say it is not permitted.
Misconduct in scholarly activity will not be tolerated and will result in consequences as outlined in Carleton University’s Academic Integrity Policy. A list of standard sanctions in the Faculty of Science can be found here. 
Additional details about this process can be found on the Faculty of Science Academic Integrity website.  
Students are expected to familiarize themselves with and abide by Carleton University’s Academic Integrity Policy.

Student Rights & Responsibilities
Students are expected to act responsibly and engage respectfully with other students and members of the Carleton and the broader community. See the 7 Rights and Responsibilities Policy for details regarding the expectations of non-academic behaviour of students. Those who participate with another student in the commission of an infraction of this Policy will also be held liable for their actions.
Student Concerns
If a concern arises regarding this course, your first point of contact is me: Email or talk to me during lab hours and I will do my best to address your concern. If I am unable to address your concern, the next points of contact are (in this order):




Note: You can also bring your concerns to Ombuds services.

[Ingrid Kjarsgaard]
(Your Professor)


[insert name here]
(Undergraduate Chair, Department; if relevant)


[Fred Gaidies]
(Department Chair or Director)


Office of the Dean of Science
(ODScience@carleton.ca)


