ERTH 2407: Structural Geology
Syllabus

Welcome to Structural Geology! Every rock has a structure, and every structure records a history of the forces that shaped it. Through a mix of theory and interactive activities, the goal of this course is to learn how to identify structures in the field and determine how rocks deform, fold, and break under stress. Mastering these concepts and skills are critical for any practicing geoscientist in the minerals, environmental, and/or mine engineering sectors. This course is also designed to meet specific knowledge requirements for the Professional Geoscientists Ontario (PGO), an important step for a future career as a professional geoscientist.
1. Instructors
· Christopher Lawley
· Please contact ChristopherLawley@cunet.carleton.ca for any questions
· Office hours: After lectures every Tuesday
· Appointments available on request
2. course description
· ERTH 2407 [0.5 credit]: Structures and deformation of earth materials. Topics include stress, strain, folding and faulting. Includes: Experiential Learning Activity. Precludes additional credit for ERTH 3806 (no longer offered). Prerequisite(s): ERTH 1002 and ERTH 2102.
3. learning outcomes
· Relate rock deformation to rheology and the mechanical behaviour of materials;
· Identify, characterize, and interpret geological structures;
· Construct and interpret geological maps, cross sections, and stereonets;
· Communicate questions, ideas, and interpretations related to structural geology.
4. COURSE design
· Classes and laboratories for this course will be delivered in person exclusively. Videoconference and other options to participate online are not available. However, class presentations are available on Brightspace as PowerPoint files and are intended to be used alongside the required textbook (discussed below) as learning tools.
4.1 Class
· Weekly classes will occur from 11:35 am to 1:25 pm every Tuesday (except for the weeks of Winter Break and PDAC; see schedule below) in room HP 3120. Each class will provide some introductory theory on a structural geology topic followed by in-class activities. In-person participation with in-class activities is worth 20% of the final mark (discussed below) because research has shown that engagement with the course material is beneficial to the learning process. The course will build over time from deformation theory to its practical application. The goal is to progress from remembering facts to understanding and applying structural geology principles. As a result, the course seeks to move through Bloom’s Taxonomy of education objectives: Remembering; Understanding; Applying; Analyzing; Evaluating; and Creating;
4.2 Laboratory
· Each student has been assigned to one of two weekly laboratories (i.e., A1 and A2). Laboratory section A1 will take place Wednesdays 11;35 am to 2:25 pm in room HP 2130; whereas, Laboratory A2 will take place Fridays 11:35 am to 2:25 pm in room HP 2130. All laboratory assignments are due the day before the next Wednesday and Friday laboratory periods, respectively. Late laboratory assignments will be deducted 10% per day notwithstanding instances of illness, emergencies, or other circumstances. Please submit a Academic Consideration for Coursework Form online (https://carleton.ca/registrar/academic-consideration-coursework-form) no later than 24 hours after the submission deadline to make arrangements. Laboratory assignments will not be accepted more than three business days after the due date. For each week, the class and laboratory topics are linked by a structural geology theme. Laboratory activities provide the hands-on training with the structural geology theory provided in class;
5. Course evaluation
5.1 Class participation = 20%
· The goal of in-class activities is to help evaluate the understanding of content and concepts throughout the term. Participating is more important than getting the answer right or wrong because it is the engagement with the course material that is going to help achieve the learning outcomes. Students that participate for all classes and in-class activities will receive 20 out of 20. Missing one class for any reason will not impact your participation mark and notification is not needed. However, if you must miss two or more classes, please submit a Academic Consideration for Coursework Form online (https://carleton.ca/registrar/academic-consideration-coursework-form) no later than 24 hours after each event. Students that miss six or more classes will receive an F grade. Most in-class activities will require access to Wooclap. To participate, make sure to bring your phone or a computer to all classes. You MUST use your @cmail account to be counted as participating for the in-class activities. Your @cmail account is required so that your responses can be linked to Brightspace and included in your grade. Results from the in-class assignments to review and modify the course content as required.
5.2 Laboratory assignments = 60%
· Weekly laboratory assignments provide the practice for applying structural geology principles and comprise most of the overall course mark. The lowest laboratory mark for each student is excluded from their average laboratory mark for the term. As a result, missing one laboratory for any reason will not impact your overall mark and notification is not needed. However, if you must miss two or more laboratories, please submit a Academic Consideration for Coursework Form online (https://carleton.ca/registrar/academic-consideration-coursework-form) no later than 24 hours after each missed event to make arrangements. Students that miss six or more laboratories will receive an F grade.
5.3 Collaborative exam = 20%
· All students will take the same final exam twice during the same three-hour block of time. First, students will complete the final exam independently and closed-book. Second, students will re-take the same exam with an open textbook and have the option to talk to others. The final exam grade will be based on the weighted average of the closed- (80% of final mark) and open-book (20% of final mark) components. The internet can’t be used at any time during the collaborative exam. Scheduling for the formal examination will be completed by the Scheduling and Examination Services at Carleton University (https://carleton.ca/ses/examination-services). Requests for exam deferrals will follow the official Carleton University process: https://carleton.ca/registrar/deferral 
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7. Required course materials
· The mandatory textbook for this course is Hatcher and Bailey (2019). The textbook is available for short-term reservations in the library and/or can be purchased at the Carleton University Bookstore (discussed below). Class presentations represent a summary of Hatcher and Bailey (2019), using examples from other textbooks as required. Reading the textbook before and after each class is the best way to excel at the in-class activities and laboratory assignments. Moreover, the textbook is allowed to be used as part of the collaborative exam (discussed above);
· Hatcher, R.D.Jr., and Bailey, C.M., 2019. Structural Geology, 3rd edition, Oxford University Press, 656 pages. Print ISBN: 9780190601928
· All classes will require a phone or computer to participate;
· All laboratory assignments will a computer, presentation (e.g., Microsoft PowerPoint or Google Slides) and screen capture (e.g., Clipping Tool) software, internet access, phone or camera, protractor, and hand lens. You may prefer to draft some laboratory assignments on paper; however, all assignments must be submitted digitally to Brightspace as a PDF file. A subset of laboratory assignments will require access to rocks, measurement stations, compass, and/or other equipment provided by the instructor and located in the Herzberg building;
· Accommodation is available if you don’t have access to a computer. Please let Christopher Lawley know by email (ChristopherLawley@cunet.calreton.ca) if you require computer access as soon as possible.
8. Course costs
· The purchase price for the required Hatcher and Bailey (2019) structural geology textbook is listed as $103.06 CAD on the Carleton University Campus Store website as of December 2025 (https://students.carleton.ca/departments/campus-store). Prices are subject to change;
· Hardcover copies of the book can be purchased online for $220–240 CAD on the Oxford University Press website and other online retailers as of December 2025. Prices are subject to change;
· Second-hand copies of the textbook are acceptable, and a complementary copy of the textbook is available to loan in the library.
9. STUDENT SUPPORT
· 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, including information about the Academic Consideration Policy for Students in Medical and Other Extenuating Circumstances, are outlined on the Academic Accommodations website (https://students.carleton.ca/course-outline).
9.1 Pregnancy obligation
· Please contact your instructor with any requests for academic accommodation during the first two weeks of class, or as soon as possible after the need for accommodation is known. For more details, visit the Equity Services website:
· https://carleton.ca/equity/pregnancy-academic-accommodation-information

9.2 Religious obligation
· Please contact your instructor with any requests for academic accommodation during the first two weeks of class, or as soon as possible after the need for accommodation is known. For more details, visit the Equity Services website:
· https://carleton.ca/equity/focus/discrimination-harassment/religious-spiritual-observances

9.3 Academic accommodations for students with disabilities
· If you have a documented disability requiring academic accommodations in this course, please contact the Paul Menton Centre for Students with Disabilities (PMC) at https://carleton.ca/pmc or 613-520-6608 or pmc@carleton.ca for a formal evaluation. Contact your PMC coordinator to send the instructor your Letter of Accommodation at the beginning of the term. You must also contact the PMC no later than two weeks before the first in-class activity, laboratory assignment, or exam requiring accommodation (if applicable). After requesting accommodation from PMC, contact and/or meet with your instructor directly as soon as possible to ensure accommodation arrangements are made.
9.4 Survivors of sexual violence
· Carleton University is committed to maintaining a positive learning, working and living environment where sexual violence will not be tolerated, and is survivors are supported through academic accommodations as per Carleton's Sexual Violence Policy. For more information about the services available at the university and to obtain information about sexual violence and/or support:
· https://carleton.ca/equity/focus/sexual-violence-prevention-survivor-support
9.5 Ojigkwanogng Indigenous Student Centre
· The Ojigkwanong Indigenous Student Centre provides community supports and programming for Indigenous students. For more information:
· https://carleton.ca/indigenous/cisce
9.6 Accommodation for student activities 
· Carleton University recognizes the substantial benefits, both to the individual student and for the university, that result from a student participating in activities beyond the classroom experience. Reasonable accommodation must be provided to students who compete or perform at the national or international level. Please contact your instructor with any requests for academic accommodation during the first two weeks of class, or as soon as possible after the need for accommodation is known to exist. For more information on academic accommodation, please contact the departmental administrator or visit:
· https://students.carleton.ca/services/accommodation/
9.7 Other student support and information
· The Science student success centre (SSC) Carleton supports students with their academic, career, and social goals: https://sssc.carleton.ca
· The department of equity and inclusive communities is a resource hub should you have concerns about harassment or discrimination: https://carleton.ca/equity
· Detailed descriptions of Carleton University policies are described by the Senate: https://carleton.ca/senate/senate-policies
10. COPYRIGHT
· Classroom teaching and learning activities, including lectures, discussions, and presentations by instructors and students are copy protected and remain the intellectual property of their respective author(s). All course materials, including PowerPoint presentations, outlines, and other materials are protected by copyright and remain the intellectual property of their respective author(s). Registered students may take notes and make copies of course materials for their own educational use only. Students are not permitted to reproduce or distribute lecture notes and course materials publicly for commercial or non-commercial purposes without express written consent from the copyright holder.
11. Recording
· Unauthorized student recording of classroom or other academic activities is prohibited. Students requesting the use of assistive technology as an accommodation should contact the Paul Menton Centre (https://carleton.ca/pmc). Unauthorized use of classroom recordings, including distributing or posting them, is also prohibited. Under the University’s Copyright Policy, faculty own the copyright to instructional materials – including those resources created specifically for the purposes of instruction, such as class and laboratory images, notes, and presentations. Students cannot copy, reproduce, display, or distribute these materials or otherwise circulate these materials without the instructor’s written permission. Students who engage in unauthorized recording, unauthorized use of a recording, or unauthorized distribution of instructional materials will be referred to the appropriate Carleton University office for follow-up.
12. Academic Integrity
· Sanctions are severe and strictly enforced. The instructor is required to report all incidents (or suspected incidents) directly to the Dean of Science;
· The first offence for first-year students (<4.0 credits completed) will receive no credit for the assessment(s) in question or a final grade reduction of one full letter grade, whichever is a greater reduction;
· The first offence for anyone else will result in a grade of F in the course;
· The second offence for anyone will results in a grade of F in the course and a one-term suspension from studies;
· The third offence for anyone will result in the expulsion from the University. More information on the definition, consequences, and processes related to academic misconduct:
· https://science.carleton.ca/students/academic-integrity
13. PLAGiarism
· Plagiarism is defined as the submission of another person’s work, ideas, or expressions as one's own, regardless of whether the act is intentional. This includes reproducing or paraphrasing material from published or unpublished sources without appropriate citation. The requirement to cite sources applies to all formats, including but not limited to: literature, scientific data, computer code, artwork, diagrams, and internet content. Furthermore, academic offenses extend to the unauthorized use of testing materials, such as possessing answer keys or copying answers from others. All such infractions are subject to the university’s disciplinary policies;
· Avoid copying and pasting other people’s work into your assignments, as this constitutes plagiarism. Instead, you must synthesize information and express the concepts entirely in your own words. Working with others on in-class and laboratory assignments is optional but encouraged. However, each student must submit answers in their own words. Make sure that the work you submit is your own;
· Academic dishonesty, in whatever form, is destructive to the values of the university, and risks harming the university’s reputation as place of learning and innovation. Furthermore, it is unfair to other students. Additional details regarding the Carleton University Academic Integrity policy:
· https://science.carleton.ca/students/academic-integrity
14. Generative AI
· As our understanding of the uses of Artificial Intelligence (AI) and its relationship to student work and academic integrity continue to evolve, students are required to discuss their use of AI in any circumstance not described here with the course instructor to ensure it supports the learning outcomes for the course;
· Carleton University provides a list of approved AI tools and resources to help you use AI safely and responsibly: https://carleton.ca/ai
· Microsoft Copilot is the only Generative AI platform approved at Carleton University meeting Data Protection Risk Assessment (DPRA) requirements and supporting Enterprise Data Protection;
· You MUST be logged in using your Carleton University account to make sure that Enterprise Data Protection is enabled and that AI chat sessions will not be stored or used for training: https://carleton.ca/ai/microsoft-copilot
· Examples of appropriate use of AI to support learning outcomes include: provide definitions for common structural geology terms and concepts; convert formal structural geology definitions to plain language; propose synonyms or alternate phrasing to assist with comprehension; generate contrasting examples; work through complex structural geology concepts in an interactive way to test your understanding; identify knowledge gaps or areas of improvement; propose a personalized learning plan; generate potential exam questions for study purposes; summarize text or synthesize text information into summary tables; check spelling and grammar for written assignments;
· It is not necessary to document the use of AI for the permitted purposes listed above. Students are ultimately responsible for ensuring the accuracy and integrity of all their submitted work. 
· Remember that AI outputs can and do contain errors. If there are discrepancies between AI outputs and material presented in class, the required structural geology textbook represents the official record of fact;
· Examples of inappropriate use of AI include: don’t assume that AI outputs are correct; don’t present AI outputs as your own original work; don’t copy and paste AI outputs directly into assignments; don’t use AI outputs that are inappropriate, unethical, harmful, or illegal; don’t use personal, sensitive, or protected information as input for AI; don’t use AI to create material that will deceive people or spread misinformation; don’t use AI to create images of real people; don’t use AI for legal advice; don’t overly rely on AI tools; don’t use AI as the only source of information for fact-checking or important decisions; don’t use AI on tasks that they weren’t intended for;
· Why has the instructor adopted these policies and recommendations related to AI? Because the safe and responsible use of AI are skills that must be learned similar to the structural geology concepts that are the focus of this course. Applying AI as a support tool offers potential benefits through a more personalized, accessible, and interactive learning experience, but comes with risks related to academic integrity, false information, over-reliance, ethics, privacy, and security;
· Whether you choose to use AI or not, there are a range of learning support tool and resources available to provide students with the best chances of success (discussed above). Please contact the instructor by email if have questions about AI usage (ChristopherLawley@cunet.carleton.ca) or would like to access other modes of student support.
15. Course feedback
· Learning is a process that is different for everyone and can change over time. In this course, a high value has been placed on formative assessments (i.e., in-class activities and laboratory assignments comprise 80% of the final mark). Results from these formative assessments will help the instructor adapt the course material in real-time to try and achieve the learning outcomes. For example, results from the in-class activities and laboratory assignments will be used to prioritize the review topics or to present the most challenging course material in a different way prior to the final exam. At the same time, you can also provide anonymous feedback on things you would like to see start, stop, or continue. The instructor will review this anonymous feedback a few weeks into the course and discuss with the class to make adjustments;
· Please provide feedback on things you would like to see start, stop, and continue at any time throughout the course using this anonymous Google form: https://forms.gle/LvqzaDpzQYujsNzQ7
16. FAQ
· The course on Brightspace includes a discussion forum for Frequently Asked Questions (FAQ). Please post your questions on the FAQ and the instructor will reply as soon as possible. Using the FAQ means that everyone benefits from seeing the questions and their responses. It also means that everyone has access to the same information at the same time, which is important for increasing transparency and fairness. Make sure to add your questions to the FAQ even if you email the instructor.
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WEEK_ID CLASS_ID CLASS_DAY CLASS_ROOM CLASS_TITLE CLASS_LEARNING_OUTCOMES LAB_DAY LAB_ROOM LAB_TITLE LAB_LEARNING_OUTCOMES

1 CLASS_01 Tuesday, January 6, 2026

11:35 am to 1:25 pm

HP 3120 Welcome Identify and characterize primary structures

Distinguish different types of unconformities

Construct geological histories based on field observations

ERTH 2407-A1 Wednesday, January 7, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday, January 9, 2026

11:35 am to 2:25 pm

HP 2130 Think 3D Construct and interpret 3D geological models

Construct and interpret 2D cross sections

Interpret geology from 3D topography

Formulate and explain geological histories

2 CLASS_02 Tuesday, January 13, 2026

11:35 am to 1:25 pm

HP 3120 How rocks deform Identify and characterize strain

Describe rheological behaviour

Distinguish deformation mechanisms

Classify and interpret tectonites

ERTH 2407-A1 Wednesday, January 14, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday, January 16, 2026

11:35 am to 2:25 pm

HP 2130 Geology baked Define relationship between stress and strain

Differentiate primary and secondary structures

Interpret experimental results

Design and evaluate analog models

3 CLASS_03 Tuesday, January 20, 2026

11:35 am to 1:25 pm

HP 3120 Brittle deformation Characterize modes of rock failure

Define brittle deformation mechanisms

Classify and interpret brittle fault rocks

ERTH 2407-A1 Wednesday, January 21, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday, January 23, 2026

11:35 am to 2:25 pm

HP 2130 Brittle structures Apply compass to measure structures

Identify and interpret brittle structures

Classify brittle fault rocks

4 CLASS_04 Tuesday, January 27, 2026

11:35 am to 1:25 pm

HP 3120 Fractures Identify and characterize brittle structures

Define fault types

Interpret fault movement sense

Predict structural associations

ERTH 2407-A1 Wednesday, January 28, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday, January 30, 2026

11:35 am to 2:25 pm

HP 2130 Stereonet fundamentals Apply compass to measure structures

Define and measure stereonet elements

Identify and interpret stereonet data

Develop structural models from stereonet analysis



5 CLASS_05 Tuesday, February 3, 2026

11:35 am to 1:25 pm

HP 3120 Ductile deformation Identify and characterize ductile structures

Define ductile deformation mechanisms

Identify and interpret microstructures

Classify and interpret mylonites

ERTH 2407-A1 Wednesday, February 4, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday, February 6, 2026

11:35 am to 2:25 pm

HP 2130 Ductile structures Apply compass to measure structures

Define and measure stereonet elements

Recognize and interpret ductile structures

Recognize and interpret microstructures

Classify ductile fault rocks

6 CLASS_06 Tuesday, February 10, 2026

11:35 am to 1:25 pm

HP 3120 Folds Identify and characterize folds

Define fold mechanisms

Interpret structural facing

Predict structural associations

ERTH 2407-A1 Wednesday, February 11, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday, February 13, 2026

11:35 am to 2:25 pm

HP 2130 Fold safari Apply compass to measure structures;

Define and measure stereonet elements;

Recognize, classify, and interpret folds;

Define and interpret structural facing;

Interpret refolded folds from map patterns.

WINTER BREAK

(FEBRUARY 16-20, 2026)

WINTER BREAK WINTER BREAK WINTER BREAK WINTER BREAK WINTER BREAK WINTER BREAK WINTER BREAK WINTER BREAK

7 CLASS_07 Tuesday, February 24, 2026

11:35 am to 1:25 pm

HP 3120 Tectonics Define plate tectonics

Identify and characterize structural archetypes

Predict structural associations

ERTH 2407-A1 Wednesday, February 25, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday, February 27, 2026

11:35 am to 2:25 pm

HP 2130 Structural archetypes Identify and interpret 3D structures

Characterize structural archetypes

Predict structural associations

Assess geohazard risks

PDAC BREAK

(MARCH 1-4, 2026)

PDAC BREAK PDAC BREAK PDAC BREAK PDAC BREAK PDAC BREAK PDAC BREAK PDAC BREAK PDAC BREAK

8 CLASS_08 Tuesday, March 10, 2026

11:35 am to 1:25 pm

HP 3120 Structural analysis Define methods for stress and strain analysis

Construct deformation histories

Identify and characterize structural kinematics

Apply structural analysis to geoscience problems

ERTH 2407-A1 Wednesday, March 11, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday, March 13, 2026

11:35 am to 2:25 pm

HP 2130 Target generator Identify and interpret 3D structures

Characterize structural kinematics

Formulate structural associations

Predict mineral exploration targets

9 CLASS_09 Tuesday, March 17, 2026

11:35 am to 1:25 pm

HP 3120 Geological mapping Identify and interpret elevation contours

Identify and interpret map symbols

Interpret geological map data

Construct and interpret 2D cross sections

ERTH 2407-A1 Wednesday, March 18, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday, March 20, 2026

11:35 am to 2:25 pm

HP 2130 Mapping fundamentals Identify and interpret 3D structures

Apply topography to predict structures

Construct geological maps

10 CLASS_10 Tuesday, March 24, 2026

11:35 am to 1:25 pm

HP 3120 Geo3D Define optimal viewing angles

Identify and characterize structures in core

Describe 3D modelling methods

ERTH 2407-A1 Wednesday, March 25, 2026

11:35 am to 2:25 pm

ERTH 2407-A2 Friday. March 27, 2026

11:35 am to 2:25 pm

HP 2130 Coring lab Define bias related to core measurements

Identify and characterize structures in core

Develop structural models from core observations

11 CLASS_11 Tuesday, March 31, 2026

11:35 am to 1:25 pm

HP 3120 Review Review ERTH 2407-A1 Wednesday, April 1, 2026

11:35 am to 2:25 pm

HP 2130 Rock walk Prepare field notebook and rock walk

12 CLASS_12 Tuesday, April 7, 2026

11:35 am to 1:25 pm

HP 3120 Exam FAQ EXAM FAQ ERTH 2407-A2 Wednesday, April 8, 2026

11:35 am to 2:25 pm

HP 2130 Rock walk Prepare field notebook and rock walk

OFFICIAL END OF TERM

(APRIL 8, 2026)

OFFICIAL END OF TERM OFFICIAL END OF TERM OFFICIAL END OF TERM OFFICIAL END OF TERM OFFICIAL END OF TERM OFFICIAL END OF TERM OFFICIAL END OF TERM OFFICIAL END OF TERM

OFFICIAL EXAM PERIOD

(APRIL 11-23, 2026)

OFFICIAL EXAM PERIOD OFFICIAL EXAM PERIOD OFFICIAL EXAM PERIOD OFFICIAL EXAM PERIOD OFFICIAL EXAM PERIOD OFFICIAL EXAM PERIOD OFFICIAL EXAM PERIOD OFFICIAL EXAM PERIOD


