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SYLLABUS: Structural Geology &  
Geologic Maps (01:460:407)  | Spring 2021 
 
 
Description   Investigation of how rocks deform on various scales using field examples, results of scaled 

experimental modeling, and seismic-reflection profiles. Topics include: geometry and origin of 
brittle and ductile structures; construction of maps and cross sections; strain, stress, and rheology; 
deformation mechanisms; introduction to tectonics and regional structural geology; applications to 
the geology of New Jersey and hydrocarbon exploration 4 credits; lecture 3 hours, lab. 3 hours.  

 
Classes Tuesdays and Fridays, 1:40 - 4:40 pm, held via Zoom 
Prerequisites 460:101 (Intro. Geol. 4 cr) or 100 (Planet Earth 3 cr) & 103 (Intro. Geol. Lab 1 cr); Sedimentary 

Geology strongly recommended; CALC1 recommended but not required 
 
Instructor  Prof. Roy W. Schlische 
   Contact info schlisch@eps.rutgers.edu 
   Office hours  Tuesdays and Fridays before quizzes and after class; other times by appointment. I strive to answer 

questions submitted by email as soon as possible, especially those submitted between 3:00 pm and 
midnight. Please use only your official Rutgers email for all correspondence. 

 
Basis for Grade • Daily quizzes*: ~45% (lowest two quiz grades dropped at end of semester) 
 • Lab reports, projects, and homework: ~30% 

• Final exam*: ~25% [Friday, 05/07/2021, 8:00 - 11:00 am] 
 • 90≤A | 85≤ B+ ≤89.99 | 80≤ B≤84.99 | 75≤ C+≤79.99 |70≤C≤74.99 | 60≤D≤69.99 | F≤59.99 

       *Students may bring one sheet of hand-written notes to each quiz and exam.  
 
Website:  Syllabus, announcements, grades, and resources (hand-outs, PowerPoints) are available (post-class) on the 

course site: canvas.rutgers.edu. Please check the site frequently; set your preferences to receive email 
announcements from Canvas. For technical help with Canvas, please visit https://it.rutgers.edu/help-support. 

 
Technological Requirements: (1) Computer with (2) microphone, (3) PowerPoint, (4) Word, (5) Adobe Acrobat Reader, 

(6) an internet browser like Firefox; (7) web-conferencing software (Zoom); (8) broad-band internet connection. For 
virtual office hours and class discussions, (9) webcam (optional) or (10) smartphone (the latter is a good back-up for 
taking quizzes, reviewing course materials, etc.; be sure to install (11) the mobile version of Canvas on your phone). 
 
Please visit the Rutgers Student Tech Guide page for resources available to all students. If you do not have the 
appropriate technology for financial reasons, please email Dean of Students for assistance. If you are facing other 
financial hardships, please visit the Office of Financial Aid. 

 
Required text None. 
 
Exercises:  Virtually all classes involve exercises and other hands-on activities. Students must complete some of these 

exercises in class and some for homework practice. Questions similar to the exercises will appear on the daily 
quizzes and final exam. 

 
Academic Integrity:  Our department has a zero-tolerance cheating policy.  For homework assignments, we expect that 

students will work on these exercises independently. Copying of another student’s homework or notes sheet (for 
quizzes and exam) is plagiarism.  

 
Field Trips:  All field trips will be virtual at this point. 
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How to do well in this course 
1. Attend all synchronous classes; arrive on-time and remain for the full session; bring 

all supplies highlighted above 
2. Take notes where needed during class; work on exercises during class. 
3. Ask questions if you do not understand something or if you are curious about a 

topic. 
4. Download and review the posted PowerPoint files. 
5. Work on the practice exercises; check the answers posted at end of PowerPoint; if 

you got an answer correct, you understand the concept; if you got an answer 
incorrect, review the posted solution; if you still do not understand how to get the 
answer, seek help. 

6. Prepare a sheet of hand-written notes before each quiz (and the final exam). 
7. After graded quizzes are returned, use the same procedure as for practice exercises 

(see #5). 
8. Keep your files well organized. 
9. Begin projects well before the deadline; proof-read all of your writing 
10. A review of the graded quizzes is the most valuable way to prepare for the final exam. 

 
List of topics and activities (order of topics is subject to change) 

• Introduction to course 
• Basics of deformation 
• Introduction to maps, cross sections, and block diagrams 
• Attitude of planes; strike & dip 
• Types of contacts: lithologic, unconformable, intrusive, fault 
• Attitude of contacts 
• Faults: Recognition 
• Faults: Classification (slip sense, shape, basement-involvement) 
• Experimental modeling of normal-fault development 
• Thickness, outcrop width, depth 
• Cross sections, vertical exaggeration 
• Faults: Slip vs. separation 
• Faults: Block diagrams 
• Faults: Maps and cross sections 
• Joints and veins 
• Stress 
• Basic fracture mechanics and Anderson’s theory of faulting 
• Fault reactivation and pore-fluid pressure 
• Folds: Geometry and nomenclature 
• Folds: Block diagrams 
• Folding processes and mechanisms 
• Folds: Maps and cross sections 
• Timing of deformation: Cross-cutting relationships, growth beds, unconformities 
• Basement-involved structural styles: Extension, shortening, strike-slip, inversion 
• Detached structural styles: Extension, shortening, salt 
• Deformation and strain 
• Deformation mechanisms 
• Foliations, lineations, and shear zones 
• Rheology (stress-strain relationships) 
• Strength and tectonics; structures associated with plate boundaries; 
• Contour maps: Rule of V’s, structure-contour and isopach maps 
• Stereonets 1: Plotting techniques 
• Stereonets 2: Attitude problems and rotations 
• Virtual field trips 
• Final exam: Friday, 05/07/2021, 8:00 - 11:00 am 
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Learning Goals 
General learning goals. During this course, students will: 

• Acquire the necessary vocabulary to read about structural geology  
• Apply scientific thinking to problems in structural geology 
• Gain proficiency in spatial visualization skills 
• Gain proficiency in making observations and measurements using laboratory, field, and seismic data and in 

presenting those observations in well-written, succinct reports 
 
Assessment of learning will consist of: 

• Numerous quizzes, in-class and homework exercises, and other projects 
• Detailed comments on first and second drafts of a written report 
• Pre- and post-course assessments 
• Final, comprehensive examination 

 
Specific learning goals. By the end of this course, students should be able to: 

• Recognize what features constitute deformation 
• Understand the distinction between deformational behavior and deformation mechanisms 
• Understand the characteristics of elastic, brittle and plastic deformation mechanisms and brittle and ductile 

deformational behavior 
• Understand fault nomenclature (hanging-wall vs. footwall, dip-slip vs. strike-slip displacement) and how to 

recognize faults (offsets, repetition and omission of strata) in map view and cross section 
• Use slickensides and slickenlines to determine the movement sense on a fault 
• Understand the classification of faults based on sense of slip, shape, and basement involvement 
• Understand the symbols used to represent faults on maps and cross sections 
• Use strike and dip to describe the attitude of planar structures 
• Understand the distinction between azimuth and bearing 
• Understand the rationale for scaled experimental modeling and how normal faults develop in simple models of 

extension 
• Recognize and determine the attitudes of lithologic, fault, and unconformable contacts in map view and cross 

section 
• Understand the relationship among thickness, depth, and outcrop width 
• Construct a geologic cross section, make corrections for apparent dip, and calculate vertical exaggeration 
• Understand the distinction between fault slip and separation 
• Understand how fault attitude, bedding attitude, and fault slip affect separation 
• Construct cross sections of geologic maps containing faults 
• Understand the similarities and differences among faults, joints, and veins 
• Understand the significance of plumose markings and vein fibers 
• Understand the distinction between force and stress and how to calculate stress as a function of depth below the 

Earth’s surface 
• Understand how to read and plot Mohr-circle representations of stress states 
• Understand how to use the results of experimental fracture mechanics plotted on Mohr diagrams to define the 

conditions under which faults and extension fractures develop 
• Understand Anderson’s theory, which describes the relationship between the orientations of the three principal 

stresses and the three main classes of faults (normal, thrust, strike-slip) 
• Understand how to use fault attitude (or attitude of intrusions and joints) to determine the orientation of the three 

principal stresses 
• Understand the conditions under which preexisting weaknesses undergo frictional reactivation 
• Understand how pore-fluid pressure affects normal and shear stresses and the likelihood of fracturing 
• Understand the terms used to describe the geometry of folds 
• Understand how the trend and plunge of the fold hinge line and the strike and dip of the axial plane affect the 

geometry of folds in map view and cross section 
• Understand the distinction among shear folding, flexural-slip folding, and flexural-shear folding 
• Understand the distinction between buckling and bending 
• Recognize detachment, fault-bend, fault-propagation, and fault-displacement folds 
• Understand the symbols used to represent folds on geologic maps and cross sections 
• Construct cross sections of geologic maps containing folds 
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• Understand how to use cross-cutting relationships, the presence or absence of growth beds, and the presence of 
unconformities to constrain the timing of deformation 

• Understand the deformation patterns associated with various 
structural styles (salt/shale tectonics, detached extension and 
shortening, and basement-involved extension, shortening, strike-
slip and inversion) 

• Understand the distinction between deformation and strain 
• Understand how to measure strain (elongation, stretch, shear strain, 

etc.) 
• Understand how the strain ellipse is a visual representation of the 

magnitude and direction of the principal strains 
• Understand the distinction between irrotational and rotational strain 

and between pure shear and simple shear 
• Understand how to use deformed fossils and faulted and folded beds 

to calculate strain 
• Understand the important role of vacancies and dislocations for 

accommodating plastic deformation 
• Understand the association of microstructures with specific deformation mechanisms 
• Understand the distinction between foliations and lineations and the processes that produce them 
• Understand the relationship between folding and foliations, and how to use this to determine whether bedding is 

upright or overturned 
• Understand how competence affects cleavage spacing, cleavage fanning geometry, and the geometry of boudins 
• Understand the different rocks that form in brittle, brittle-ductile and ductile shear zones 
• Use small-scale kinematic indicators to determine sense of shear in the absence of offset markers and slickenlines 
• Understand the similarities and differences among elastic, viscous, plastic and other rheologies 
• Understand how pressure, temperature, strain rate, and pore-fluid pressure influence strength and deformational 

behavior 
• Understand how stress varies as a function of depth, and how temperature influences the depth of the brittle-ductile 

transition 
• Understand the implications of strength-versus-depth graphs for plate tectonics 
• Understand the types of structures that develop at different types of plate boundaries 
• Understand how to read contour maps and how topography influences geometry of planar structures (rule of V’s) 
• Understand the distinction among structure-contour, isopach, and isochore maps 
• Understand how folds and faults affect the geometry of contours on structure-contour maps 
• Construct a profile from a structure-contour / isopach / isochore map 
• Understand how to plot strike & dip, trend & plunge, and rake on a stereonet 
• Read the strike & dip, trend & plunge, and rake from a stereoplot 
• Use stereonets to solve structural problems involving apparent dip, three-point problems, and line of intersection 

and bisector of two non-parallel planes 
• Understand how vertical-axis and horizontal-axis rotations affect stereoplots of planes and lines; understand how 

to use rotations to undeform structures and to determine the original attitudes of sedimentary structures and 
geologic structures located below unconformities 

• Understand how to measure attitude of planes and lines in the field 
• Understand the tectonic history of New Jersey and adjacent areas (assembly and breakup of supercontinents) and 

the expression of this history in outcrop-scale structures 
• Synthesize knowledge of structural geology and apply it to hydrocarbon exploration (i.e., source rock maturation, 

migration, and entrapment) 
 

Intellectual Property 
Almost all original work is the intellectual property of its authors. These works may include syllabi, lecture slides, 
recorded lectures, homework problems, exams, and other materials, in either printed or electronic form. The authors may 
hold copyrights in these works, which are protected by U.S. statutes. Copying and online posting of this work (e.g., slide 
sets, homework assignments, quizzes, and exams) without the permission of the author violates the author’s rights. More 
importantly, this work is the product of the author’s efforts; respect for these efforts and for the author’s intellectual 
property rights is an important value that members of the university community take seriously. 
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About the Instructor 
Roy W. Schlische is originally from Bergen County, New Jersey, and is a 1981 graduate of Wood-Ridge High School 
(Blue Devils). He received a B.A. degree in Geology from Rutgers University – Newark (Scarlet Raiders) in 1985. He 
attended field camp at the University of Nevada—Las Vegas (Rebels). He undertook his graduate studies at Columbia 
University’s Lamont-Doherty Earth Observatory (Lions). After earning his Ph.D. degree, he joined the Department of 
Geological Sciences at Rutgers University – New Brunswick (Scarlet Knights) as an assistant professor in 1990. He 
became an associate professor in 1996 and a professor in 2007. He currently serves as undergraduate director. 
 

The first course he taught at Rutgers was Structural Geology, and he has taught or co-taught that course every year 
except for 1998 and 2006, when he was on sabbatical. He has also taught Introductory Geology; Planet Earth; Oil & 
Gold—The Good, The Bad, The Ugly; Field Geology; Geologic Field Methods; Tectonics & Regional Structural 
Geology; Advanced Structural Geology; Advanced Tectonics; Geodynamics; and Seminar in Extensional Tectonics. He 
has supervised 30 graduate students and advised 14 undergraduates for independent study and honors research projects. 
 

Professor Schlische is the author of 66 articles and over 100 conference presentations; these have been cited in over 5000 
publications. His research interests include: extensional, inversion, and strike-slip tectonics; evolution of faults and fault-
related folds; experimental structural modeling of single-phase, multi-phase, and oblique deformation; fault-population 
studies; evolution of rift basins and passive margins; and structural controls on sedimentary systems in rift basins. He 
was a co-editor of a special issue on “Fault Zones” for the Journal of Structural Geology.  He also was the head reviewer 
of 2000+ structural geology terms used in the Glossary of Geology (5th Edition). He recently co-led a field trip to the 
Newark basin for the Field Conference of Pennsylvania Geologists, which involved 200+ geoscientists and five busses. 
He has stood on the equator in Ecuador; experienced hot spots in Yellowstone, Iceland, Hawaii, and the Galapagos; and 
straddled a plate boundary along the San Andreas fault in California and the Reykjanes ridge in Iceland. He once found 
over 25 partial and whole Semionotus fish fossils, and has a pollen species (Cycadopites schlischii) named after him. 
 
Policy on Classroom Etiquette 
The Department of Earth & Planetary Sciences is committed to teaching excellence. We demand that instructors 
(Professors, Lecturers, and Teaching Assistants) AND students display appropriate respect and consideration for each 
other.  Instructors should try to infuse students with an enthusiastic appreciation of Geological Sciences, be well 
prepared for class, provide students with clear goals and expectations, listen carefully to student questions and 
comments, and conscientiously evaluate students' work.  Students are expected to attend the scheduled classes and to 
behave courteously in class.  Together, instructors and students will maintain an environment of openness and civility 
that encourages and honors the intellectual achievement represented by the discipline of Geological Sciences. 

• Exams: No unexcused make-up exams will be given. Those with valid excuses will be allowed to take exams in a 
method determined by the instructor. To be valid, an excuse has to be obtained from the instructor prior to the exam 
being missed. It is a responsibility of the student to communicate with an instructor, and to keep a proof of such 
communication. Rare cases of extreme emergency preventing timely communication are to be discussed with the 
Undergraduate Director and/or Department Chair. 

• Attendance:  Students are expected to attend all classes; if you expect to miss one or two classes, please use the 
University absence reporting website https://sims.rutgers.edu/ssra to indicate the date and reason for your absence. 
An email is automatically sent to the instructor. 

• Tardiness and Leaving Class Early:  Students should try to not schedule courses on different campuses in adjacent 
periods.  We recognize that some tardiness is inevitable; HOWEVER, habitually arriving in class late and departing 
early (or departing and returning) is disruptive and rude.  We ask that you make every effort possible to get to class 
on time and, once there, STAY.  

• Personal Conversation:  It is rude and disruptive to engage in personal conversation during class.  Students who 
persist in this disruptive behavior may be asked to leave the class and may be penalized as absent.  Refusal to leave 
class once requested will result in disciplinary action at the Dean's level. Electronic devices should be turned off 
and put away during quizzes and exams and as instructed during other class time. 

• Academic Integrity: Our department fully endorses a no-tolerance cheating and plagiarism policy.  If you are caught 
cheating, the instructor may fail you and request disciplinary action.   

• Your Rights: We are all human and instructors and students both make mistakes. If you feel that you have been 
treated unfairly, contact the undergraduate director, Dr. Roy W. Schlische (schlische@eps.rutgers.edu) or the 
department chair, Dr. Greg Mountain (gmtn@eps.rutgers.edu). 
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Student Wellness Services 
Access helpful mental health information and resources for yourself or a friend in a mental health crisis on your 
smartphone or tablet and easily contact CAPS or RUPD.  
http://codu.co/cee05e 
 
Counseling, ADAP & Psychiatric Services (CAPS) 
(848) 932-7884 / 17 Senior Street, New Brunswick, NJ 08901 
http://health.rutgers.edu/medical-counseling-services/counseling/ 
CAPS is a University mental health support service that includes counseling, alcohol and other drug  assistance, and 
psychiatric services staffed by a team of professional within Rutgers Health services to  support students’ efforts to 
succeed at Rutgers University. CAPS offer a variety of services that include: individual therapy, group therapy and 
workshops, crisis intervention, referral to specialists in the community and consultation and collaboration with campus 
partners.  
 
Violence Prevention & Victim Assistance (VPVA) 
(848) 932-1181 / 3 Bartlett Street, New Brunswick, NJ 08901  
www.vpva.rutgers.edu/ 
The Office for Violence Prevention and Victim Assistance provides confidential crisis intervention, counseling and 
advocacy for victims of sexual and relationship violence and stalking to students, staff and faculty. To reach staff during 
office hours when the university is open or to reach an advocate after hours, call 848-932-1181.  
 
Disability Services 
 (848) 445-6800 / Lucy Stone Hall, Suite A145, Livingston Campus, 54 Joyce Kilmer Avenue, Piscataway, NJ 08854 
https://ods.rutgers.edu/ 
The Office of Disability Services works with students with a documented disability to determine the eligibility of 
reasonable accommodations, facilitates and coordinates those accommodations when applicable, and lastly engages with 
the Rutgers community at large to provide and connect students to appropriate resources. 
 
Scarlet Listeners 
(732) 247-5555 
https://rutgers.campuslabs.com/engage/organization/scarletlisteners 
Free and confidential peer counseling and referral hotline, providing a comforting and supportive safe space.  
 
Report a Concern:  http://health.rutgers.edu/do-something-to-help/ 


