Structural Geology  - Geology 204 – Spring 2026
Instructor – Professor Arlo Brandon Weil 195 Park Science Building; 
Phone: (610) 526-5113; Email: aweil@brynmawr.edu
Office Hours – open door…anytime I am in. Don’t hesitate to make an appointment ANYTIME!
Class meeting time –M, W, and F 10:10 a.m. to 11:00 p.m.; Class location – 373 Park
Lab meeting time – Wednesday 1:10 to 4:00 p.m.; Lab location – 373 Park

Required reading: Processes in Structural Geology and Tectonics; van der Pluijm and Marshak
This is a free online book - https://psgt.earth.lsa.umich.edu/ 

Extra resources: E-Learning on-line modules from Structural Geology by Haakon Fossen
https://folk.uib.no/nglhe/StructuralGeoBookEmodules2ndEd.html

Grading:
· Rock Descriptions and homework assignments		~10%
· Two Take-home learning experiences				~40%	
· Final Field trip Project						~10%
· Labs								~40%
  	Total     100%

Class Objective: In its simplest form, structural geology is the study of rock deformation within the Earth’s lithosphere – from the microscopic (atomic scale) to the macroscopic (continental scale).  The understanding of how and why rocks deform is of fundamental importance to our overall understanding of how the Earth works and in particular the relationships between the dynamic interior and near-surface processes.  This class will focus on building a strong foundation of knowledge and understanding that will allow a broadened comprehension of Earth system complexity and the links between geologic structures (i.e., geologic features in the Earth’s crust that have a geologic cause and can be described at all scales), plate tectonics, and geodynamics.  

The class will be a mixture of lectures, hands-on labs, homework, discussions, and field trips.  Each phase will hopefully be educational and enjoyable for all involved.  Topics of focus will include stress and strain, deformation and rheology, kinematics, folding and faulting, and brittle and ductile deformation mechanisms.

Student Learning Goals:
· To become better geologic observers and to recognize the fundamental differences between scientific observations and interpretations.
· A foundational understanding of rock deformation in the lithosphere – from the microscopic (atomic scale) to the macroscopic (continental scale).  
· The ability to describe a variety of Geologic structures – including, fractures, folds, foliations, and lineations.
· The ability to interpret unfamiliar geologic maps and construct cross sections.
· The ability to collect and analyze basic structural data.
· The ability to collect high-quality field notes and field data at multiple levels of spatial resolution to build a comprehensive understanding of the aggregate deformation history of an area.
· The ability to demonstrate a conceptual and quantitative understanding of basic dynamic behavior of rock material under different pressure and temperature conditions that are typical of geologic/tectonic settings.
· The ability to describe stress and strain completely in three dimensions and learn to relate these conceptually and mathematically at a basic level to predict rock behavior under geologically realistic conditions.
· A foundational understanding of basic deformation mechanisms that facilitate solid state, continuous (ductile) and discontinuous (brittle) deformation and formulate flow laws that predict this behavior under geologic conditions.
· A foundational understanding of the benefits and limitations of field and experimental investigations of deformed rock material.

Lab:  There is a three-hour lab once a week associated with this class that provides a hands-on approach to learning structural geology techniques. Focus will be visualizing three-dimensional problems, strain analysis, basic field methods, structural data analysis, and cross-section construction.  A final lab project is due at the end of the term, which is based on the analysis of data collected on a class field trip. Attendance is required for all labs. There will be occasional pre-lab readings assigned.

Mandatory Lab equipment!!!!! Should be purchased by week two of class!!!!
· A nice pencil - preferably a fine-point mechanical pencil with hard lead
· A good eraser
· Colored pencils
· Ruler
· Compass - the kind for drawing circles
· Pad of Tracing Paper 

Homework:  Several short topical assignments will be handed out when appropriate.  All assignments are required and due a week from when they are handed out.  

Every Friday (starting week 2!)–you will turn in two thoughtful questions pertaining to the previous week’s lectures and discussions. These questions should not be easily answered by looking up a fact in your book but should reflect you spending time outside of class (meta-work) thinking about what we have been discussing in class and your readings, reflecting on your understanding of these topics, and being honest with yourself about what you don’t understand. These are NOT to be quickly jotted down prior to, or especially in class. These will not be formally graded, but will be noted as a turned in assignment, and will be used to help you and me to maximize your understanding.

Field Trip: There will be one extended mandatory field trip for this course during the semester. As best as possible, the trips will be scheduled according to your schedules. Field-based projects will accompany the trip. The trip is REQUIRED and may interfere with sports or music obligations, but I will try hard to organize the trip on the most optimal weekend for all involved. The trip will be toward the end of the semester when the weather permits. We will establish the dates of the trip early in the semester.

Learning Experiences (LE): Two midterm learning experiences are required for this class. The format will be multiple short answer and problem-solving exercises related to your lab work. The LEs will be done outside of class over a given time frame and are open notes and book. Guidelines will be given when the first LE is handed out.  1st LE will likely be given in mid March.  The second LE will be given over Exam week and is not cumulative.
Participation: This includes: 1) your attendance in class, which is REQUIRED, and 2) your participation and preparation for class.  It is expected that you will attend all lectures unless extenuating circumstances prevent it.  It is also expected that you have done the required reading for the topic that is being covered in any given week.  Finally, it is expected that you participate in class, which means asking and answering questions, and generally being engaged with the material and the classroom community.  It is not acceptable to sit in silence!

Office Hours: I have an open-door policy. This semester I am free most afternoons except on Wednesdays when I am already with you guys.  When I am in, my office is always open for student discussions. Please feel free to come talk to me at any time about aspects of the class you want to discuss in greater detail, on topics you might be having trouble with any issues that have arisen for you in the lecture class, or to discuss Geology in general or just say Hi! If you would prefer to schedule an appointment, feel free to e-mail me with the details and I will make sure to be available at a certain time if my schedule allows.

RULES OF CONDUCT: 
Because some of the learning in this course takes place during discussions with one another, it is very important that you be respectful of each other. The attitudes and behavior of every member of this class will affect the environment and dynamics of the classroom. Be respectful and supportive of your classmates and of me. There are no dumb ideas – there are wrong ideas, but that is not the same thing. At some point, each person in the class will be the ―expert, and each will struggle with the material. 

The line between productive collaboration and plagiarism (copying) is often a difficult one to identify. While I expect and encourage you to work together to understand and evaluate the course material, the work handed in with your name on it must be your own. Never copy and paste text from an article or from a website into work that you are creating, even if you cite it. This is especially true for AI engines like Chat GPT. The use of any text-generating software (such as ChatGPT, iA Writer, Marmot or Botowski) is not permitted for graded assignments, and especially for exam questions. Use of these types of software on graded assignments will be treated as plagiarism and a violation of the Honor Code.

Disabilities: Students with disabilities that may impact their access to the class (including class materials, seminars, and presentations) should approach us to discuss accommodations. Students should consult with Access Services so they are aware of access accommodations available through the college. Contact information for Access Services: Deb Alder, 610-526-7351 or dalder@brynmawr.edu


Structural Geology – 204 Calendar Spring 2026
PSGT indicates online reading from Processes in Structural Geology and Tectonics
SGEM indicates online reading from Structural Geology e-learning modules

	Dates
	Subject
	Reading

	Week 1
  January 20th   
	· Introduction and Review
	· PSGT 1 
· SGEM – Introduction

	Week 2
  January 26th    
	· Force
· Stress
	· PSGT 2
· SGEM - Stress

	Week 3
 February 2nd  
	· Stress continued
· Lithospheric stress
	· Supplementary reading

	Week 4
  February 9th 
	· Lithospheric stress cont.
· Strain 
	

	Week 5
  February 16th
	· Deformation 
· Strain 
	· PSGT 6
· SGEM – Deformation
· SGEM - Strain

	Week 6
  February 23rd   
	· Rheology 

	· PSGT 10 and 7
· SGEM – Rheology
· SGEM – Plastic Deformation

	Week 7
  March 2nd 
	· Deformation Mechanisms
· Microstructures 
	· PSGT 7


	Week 8
  March 9th  
	Spring Break

	Week 9
  March 16th  
	· Brittle Deformation 
· Joints 
	· PSGT 3 and 4
· SGEM Brittle Deformation
· SGEM – Joints and Veins

	Week 10
  March 23rd    
	· Fault Systems
· Fault Mechanics
	· PSGT 5
· SGEM - Faults

	Week 11
  March 30th     
	· Shear Zones

	· PSGT 9
· SGEM – Shear Zones
· SGEM – Kinematic Indicators
· Supplementary reading

	Week 12
  April 6th    
	· Folds and Folding
· Folding Mechanisms
	· PSGT 8
· SGEM - Folding

	Week 13
  April 13th  
	· Folding Mechanisms
	· PSGT 8 

	Week 14 
  April 20th   
	· Foliations
· Lineations 
	· PSGT  9
· SGEM – Foliations/Lineations

	Week 15
  April 27th  
	· Fold and Thrust Belts
· Metamorphism 

	· PSGT 13
· SGEM – Contraction
· Supplement reading

	Week 16
  May 4th 
	Exam Week



