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Stratigraphy

Course Objectives
Stratigraphic sequences provide the most comprehensive record of the Earth history. Stratigraphy is usually defined as the "study and interpretation of layered rocks sequence" but it is much more than that. The study of sedimentary rocks is the core of stratigraphy, however metamorphic and igneous bodies cannot be understood without stratigraphy, and studies of metamorphic and igneous rocks help to reconstruct the stratigraphic record. Shortly, stratigraphy is the art of converting spatial relationships of geologic bodies to their temporal relationships. Geologists must apply their knowledge of how sedimentary successions are deposited and preserved to interpret the geologic history recorded in rocks. He also needs to know relevant field in paleontology, structural geology, geophysics, isotope geology, and geochronology. This course is designed to introduce the methods used in stratigraphy.  
The midterm examination divides the semester into two parts by. The first part will deal with the basic aspects of sedimentation and the lithostratigraphic and biostratigraphic methods. During the second part, we will study geophysical methods that are used in stratigraphy, applications of stable isotope fluctuations for stratigraphic research, and geochronology. Different approaches of establishing temporal relationships of rocks bodies will be summarized at the end of the course.
Outline of the course 

	Lecture 
	Subject
	Readings

	1
	Introduction. What is stratigraphy? Geological time, Absolute and relative dating. 
Historical perspective: Steno’s principals. Development of ideas on the time scale. Werner and Neptunism. Hutton, Lyell and Uniformitarianism. Smith and Faunal Succession. Cuvier and Brongniart. Establishing periods and systems. 
	PR-Ch. 1

	2
	Stratigraphic data: Sedimentary rock: Clastic (Siliciclastic), biogenic, chemical); Grain size, particle shape, color, fabric.  

Sedimentary structures (classification of structures, bedding and lamination, graded bedding, ripples and cross-bedding, bedforms and their origin, irregular stratification or soft sediment deformation, erosion structures). Bedding plane marks. Biogenic structures
	PR-Ch. 1 
BG – 51-55; 65-66
BG-Ch. 3 (p. 74-110).
PR-Ch. 2 (p. 25-39).


	3
	Lithostratigraphy, Lecture 1: Types of lithostratigraphic units, Nomenclature and ranks, Stratigraphic contacts, Unconformities, Vertical and lateral successions, Cycles, Sedimentary facies, Walther’s law, Transgressions and regressions. 
	PR-Ch. 7 (p. 165-180).
BG-Ch. 12 (p. 399- 406, 412-417).

	4
	Lithostratigraphy, Lecture 2: 
Preservation of stratigraphic record: Base level, Gaps on the record, Preservation of stratigraphic record.
Types of correlation, Lithocorrelation, Time correlation, Cycles in rock records, their hierarchy, and nature; Event stratigraphy, Geologically instantaneous events. 
	PR-Ch. 8 (p. 201).
PR: p. 170-174(see readings)
BG-Ch. 12 (p. 406- 412, 458-463), Ch.15.4 (p. 533-538).

	5
	Stratigraphic methods: Stratigraphic sections, Stratigraphic cross section and fence diagrams, Stratigraphic maps, Basin analysis.
	PR-Ch. 9 (p. 209-226).
BG-Ch. 16.6 (p. 568-577)

	6
	Biostratigraphy, Lecture 1: Biostratigraphic concepts (faunal succession, concept of zone), Evolution and paleoecology, Biogeographic provinces, Immigration and emigration of fossils, Biostratigraphic zonation (interval zones, assemblage zones, abundance zones). Naming biostratigraphic zones. 
	PR-Ch. 10 (p. 229-236).
BG-Ch. 17 (p. 478-485)

	7
	Biostratigraphy, Lecture 2: Biostratigraphic events (evolution and changes of species, gradualism and punctuated equilibrium), Dispersal of organism, Mass extinctions, Index fossils, Quantitative biostratigraphy (Shaw’s and hay’s methods), Correlation of biozones, Time, time-rock, and rock units.  
	PR-Ch. 10 (p. 238- 244, 246).
BG-Ch. 17 (p. 485- 512).

	8
	Midterm examination
	

	9
	Geophysical and geochemical correlation: Well logging (spontaneous potential log, resistivity log, dipmeter log, gamma ray log), Stable isotope stratigraphy (oxygen isotopes, carbon isotopes, strontium isotopes). 
	PR-Ch. 11 (p. 249-254, 272-275).
BG-Ch. 12 (427-431, too short; see PR); Ch. 15 (p. 538-549). 

	10
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Seismic stratigraphy: Reflection of seismic waves, Recording of seismic waves (common-depth-point method), Processing, Seismic profiles, reflection configuration and continuity.  
Sequence stratigraphy:  Basic units, Sequence and their relationships, Concept of accommodation, Depositional system track, Parasequences. 
	PR-Ch. 11 (p. 254-265). 
BG-Ch. 13 (p. 433-462), 

	11
	Magnetostratigraphy: Rock magnetism (thermal, detrital and chemical magnetization), Reversals of the Earth magnetic field, Sampling and measurements, Polarity time scale, Magnetostratigraphic units, Magnetostratigraphic correlation.
	PR-Ch 11 (p. 265-272). 
BG-Ch. 13.4 (p. 462-477)

	12
	Geochronology: Radioactive decay, Potassium/argon (K-Ar) method, Argon/argon (Ar/Ar) method (step heating and plateau ages), Rubidium/strontium (Rb-Sr) method and isochrones, Uranium/lead (U-Pb) method and concordia plot, Fishing-track dating.
	PR-Ch 12 (p. 277-295). 
BG-Ch 15 (p. 523-533)

	13
	Chronostratigraphy: Integrated correlation, Resolution and precision, Local scale, Continental scale, Global scale.
	PR-Ch 13 (p. 297-317)
BG-Ch. 15 (513-523

	14
	Stratigraphic codes: North American Stratigraphic code, International stratigraphic guide.
	PR-Appendix A
BG- Appendix B


Reference materials
Prothero, D. R., 1990. Interpreting the stratigraphic record: W. H. Freeman, New York, 410 p.
It is marked as PR in the Reading column.  The structure of the course follows the structure of this book, however, the style, language, and figures are a little bit complicated.
Unfortunately, this book is out of print however, you may find it in the ITU library: QE651.P76 1990  
Boggs, S. Jr., 2006. Principles of sedimentology and stratigraphy. Fourth Edition. Prentice Hall, New Jersey, 662 p.  
It is marked as BG in the Reading column. The style and language of this book are simpler; illustrations are better however, in most cases this book goes in details, which we can postpone for the graduate program. I like this book.  
I recommend buying this book or you can use a copy that exists in the ITU library.
Salvador, A., ed., 1994, International stratigraphic guide - A Guide to stratigraphic classification, terminology, and procedure, second edition, The Geological Society of America, Boulder, 214 p.  
I recommend to buy this book.  It is important for your future professional activity.
See also http://stratigraphy.org/index.php/ics-stratigraphicguide where electronic version of this book is posted.
Useful links 
http://www.stratigraphy.org/ 
http://palaeos.com/
Homeworks
During the semester, I will give you three homeworks that are designed to enhance your practical skill in stratigraphic studies. Correct solution of these homeworks contributes 15 points to the final mark. During the midterm and final examination, I will suggest you solving some problems related to the homework. Be careful! If you not solve them, I will not count your mark for the relevant homework. 
Examinations
There will be two examinations. At the beginning or at the end of a lecture I may give you a quiz containing 3-7 questions of the “multiple choice” or “true-false” types. Your answers will be counted for the final grading. 
Grading
[bookmark: _GoBack]The examination at the end of the semester will account for 45% of the final grade. Midterm examination will share 30%. Your answers to quizzes during regular lectures will give 10% and the homework accounts for 15% of the final mark. 
I reserve the right to increase or reduce by 10% the final mark of any student because of my impression of his or her overall performance and enthusiasm in class.  
If a student discovers that I am wrong in the lecture on any aspect geology and provide the reasons, he or she will get +10 point to the final mark! The amount of such earnings is unlimited. 
The lowest limit for DD is 40 points. 


I wish you all a happy and productive semester


Instructor: Boris Natalin	Office E502	Phone: 285 6221		natalin@itu.edu.tr 
Assistant: Cengiz Zabci			Phone: 285 6162		zabci@itu.edu.tr 
Webpage of the course: http://web.itu.edu.tr/~natalin/ 

