Structural Geology and Tectonics

1. Course Name: Structural Geology and Tectonics

2. Course Code: GRM1103

3. Course Description

Structural geology and geotectonics is a full-fledged course which introduces a student to, and offers an in-depth coverage of the different aspects of this branch of Geology. 

It is subdivided and taught in 5 major parts namely: 

· Scope, Nature and  primary rock structures

· Mechanics of deformation

· Secondary rock structures

· Geotectonics

· Practical

4. Course Objectives

The objectives of this course are:

· To offer an understanding of the background and scope of structural geology.

· To unravel the processes involved in the formation of rocks and unveil the criteria that control the mechanisms of rock deformation  

· To explain the effect of deforming forces on the structure of the rocks and classify the related structures. 

· To show how the determination of strain in deformed rocks is done. 

· To understand the broad structure of the earth, the processes that have melded it into its present form and how they are related.

· To enable the students to identify structures, collect structural data and stereographically analyse it in order to provide correct interpretations.

5. Teaching and Assessment Pattern

Duration of course

The content of the course will be covered in one 15-week academic semester with three hours of instruction per week and weekly two-hour practical sessions during which the students are guided on methods of structural data analysis and taught to interpret their results accordingly. These sessions may also be used to carry out research for their course works or assignments when and if necessary.

Mode of Instruction

· Most of the instruction will be lecture-oriented, but students are allowed to ask questions.

· Sometimes students will be asked to research on specified subtopics and present their findings in form of a tutorial. Students can seek assistance from the internet, course lecturer or any geology instructor outside the lecture room. 

· An assignment or coursework will be given for each subtopic and at least two tests.

· The students will be introduced to the practicals and will be expected to do them themselves.

Assessment Pattern

The students’ abilities and progress in understanding the course will be judged as follows:

Requirements


No. of units

Contribution

Assignments



(4)


10%

Practicals



(4)


10%

Tests




(2)


20%

Final examination


(1)


60%

_________________________________________________________

Total 







100%

6. Reading List 

The reading list will include but not be limited to the following texts

· Collinson & Thomson D. B.1987. Sedimentary Structures.

· Davis G. H. 1984. Structural Geology of Rocks.

· Hobbs, Means & Williams1976. An Outline of Structural Geology.

· Hills E. S. 1970. Elements of Structural Geology.

· Jaegar & Cook 1969. Fundamentals of Rock Mechanics.

· Park R. G. 1989. Foundations of Structural Geology.

· Phillips F. C. The Use of Stratigraphic Projection in Structural Geology. 3rd Edition.

· Price N. J. 1966. Fault and Joint Development in Brittle and Semi-Brittle Rock.

· Ragan M. D. 1985. Structural Geology: An Introduction to Geometric Techniques. 3rd Edition.

· Ramsay 1967. Folding and Fracturing of Rocks.

· Ramsay 1983. Stress and Strain Analysis.

7. Course Outline

· Scope and nature of geology, primary structures. 

· Stress and strain, rheological behaviour of rocks, mechanisms of deformation, folds and mechanisms of folding, foliations.

· Failure by rupture: joints, fault and mechanisms of faulting. 

· Structures in intrusive and extrusive igneous rocks, salt domes and diapers. 

· Plate tectonics, geosynclines, orogenic belts and rift zones.

· Practicals: principle of stereographic projection, plotting structural elements, rotations and their stereographic analysis, beta-diagrams, pi-diagrams, contour/density diagrams, interpretation of contoure/density diagrams  

8. Suggested Teaching Program




[5 weeks] 



[Assignment 1]


Scope and nature of geology, primary structures, Stress and strain, rheological behaviour of rocks, mechanisms of deformation,

· Folds and mechanisms of folding, foliations- cleavage, lineations, schistocity

[3 weeks]



[Assignment 2]



· Failure by rupture: joints, classification and recognition of faults, mechanisms of faulting. 

[Test 1]

· Structures in intrusive and extrusive igneous rocks, salt domes and diapers. 

[3 weeks]



[Assignment 3
]


· Geotectonics- plate tectonics, geosynclines, orogenic belts and rift zones.

[Test 2]

[3 weeks]



[Assignment 1]



· Practicals: principle of stereographic projection, plotting structural elements-lines, planes, intersecting lines and planes

[3 weeks]



[Assignment 2 & 3]



· Rotations about horizontal, vertical and inclined axes, stereographic analysis of rotations

[2 weeks]



[Assignment 4 & 5]



·  Structural analysis: Beta (β)-diagrams, Pi (()-diagrams

[2 weeks]



[Assignment 6]



·  Contour/Density diagrams, interpretation of contour diagrams  

9. Responsibility of the student

Attend all lectures and practical sessions, do and submit all assignments, tests and final examinations.

10. Responsibility of the course lecturer
Regular and punctual teaching, arrange for practical sessions, be available to assist students outside formal lectures, accurate and prompt grading of assignments, homework, practicals, tests and final examinations.

