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Outline of the course 2016
Instructor: 	Prof. Dr. Boris A. Natalin 
Office – E 502, Phone – 285 6221, e-mail natalin@itu.edu.tr 
Website: http://web.itu.edu.tr/~natalin/  

Assistant: Cengiz Zabci, e-mail zabci@itu.edu.tr 
Introduction
Tectonics is the science about the composition, structure, origin, and evolution of the Earth, its crust, or large regions of the Earth. Last decades it encompasses similar studies of material objects in the Universe. Tectonics integrates results of almost all geosciences. The first part of the course consists of lectures giving a systematic overview of continental rifts, oceanic spreading centers, transform faults, subduction zones, and collisional orogenic belts. The second part of the course concentrates on the tectonic evolution of regions that are located in different parts of the world and originated in different tectonic settings. This course provides training in the concepts and techniques required for regional tectonic analysis and synthesis of the geodynamic evolution of the lithosphere.
Lectures schedule
	#
	Topics
	Readings

	1
	Introduction: Types of structures; Plates and their boundaries; Tectonics and Structural geology; Scales studies; Tectonic models; Interior of the Earth and solar system. 
	Lecture notes
MT: Ch. 1.2

	2
	Historical perspective: Early studies; Three types of orogenic belt models; Geosynclinal theory; Temporal aspects of orogeny; continental drift. 
	S: p.1-24
KV1: Ch. 1

	3
	Source of data: Geological methods (stratigraphy, structural geology, geochemistry, etc.); Geophysical methods (seismic methods, fault mechanism solution, magnetic and gravity anomalies, heat flow).
	KV1 and KV3: Ch. 2.1
MT: Ch. 2 
PM: 368-381


	4
	Velocity structure of the Earth: Oceanic and continental crust; Core and mantle; Lithosphere and asthenosphere; Compositional and rheological layering; Deformation mechanisms; Isostasy.
	KV1-2: Ch. 2.2-2.12; 
C3: Ch. 3 and p. 80-94; 
PM: 337-354

	5
	Continental drift and plate motions: Geometrical reconstructions of continents; Geological evidence; Paleomagnetism; Relative motion of plates, Absolute plate motion; Triple junction; Methods of paleotectonic reconstructions. 
	MT: p. 49-75; 197-211 
PM: p. 355-367 
KV2-3: Ch 3, Ch. 5.1-5.4, 5.8-5.9

	6
	Seafloor spreading: Morphology of mid-oceanic ridges; Age-depth relations; Fast and slow spreading centers; Magmatic chambers; Magnetic anomalies in oceans; Magmatism; Ophiolite; Ridge discontinuities; Propagating rift.
	MT: 29-34, 86-89; 104-124 
KV1: Ch. 6
KV2: Ch 6  

	7
	Transform faults: Transform faults and fracture zones in oceans; Transform faults of fast and slow spreading centers; Origin of transform faults; Ancient transform faults; Continental transform faults; Transtension and transpression. 
	MT: 130-150 
PM: 412-429; 476-499 
KV1: Ch. 7

	8
	Subduction zones: Convergent plate boundaries; Tectonic elements of subduction zones; Deep and shallow structure of subduction zone; Benioff zones; Magmatic arcs; Magmatic fronts; Thermal structure (HP metamorphism). 
	MT: 155-196 
PM: 412-429
KV1: Ch. 8; KV2: Ch. 9 

	9
	– Midterm examination –
Subduction zones: Accretionary wedges; Off-scrapping and underplating; Subduction mélange; Forearc basins; Back-arc basins.
	
Same as Lec. 8

	10
	Principle tectonic structures of continental crust: Cratons, shields and platforms; Subdivisions of the Precambrian; Archean and Proterozoic tectonics; Supercontinents. 
	KV1: 269-285; 
TW: 34-44; 365-369 
C3: Ch. 9

	11
	Collisions: Arc-continent and arc-arc collision; Continent-continent collision; Collisional deformation; Foreland basins; Fold-and-thrust belts; Crystalline core zones; Escape tectonics.
	TW: 212-218; 
PM: 429-443

	12
	Continental rifts: Splitting of continents; Grabens, rift and taphrogens; Classification of rifts; Active and passive rifting; Origin of rifts; Rift magmatism; Aulacogens; Metamorphic core complexes. 
Passive continental margins. 
Mantle plumes: seismic tomography, large igneous provinces
	MT: 90-104 
PM: 382-411
KV1: Ch. 10.1-10.3.5
KV1: p. 80-83;88-90 

	13
	Turkic-type mountain ranges: the Altaids
	SN
PM: 535-546

	14
	Orogenic belts: The North American Cordillera; Andean-type mountain ranges Alpine and Himalayan type of mountain ranges
	MT: 320-336 
KV1: Ch. 9.1-9.2 
MT: 337-356 
PM: 510-524 (the Alps); 525-534 (the Himalaya)


Textbooks
1) Moores, E. M. and Twiss, R. J., 1995. Tectonics, W. H. Freeman and Company, New York. 415p. 
− In the Reading column this book is referred to as MT –
2) van der Pluijm and S. Marshak, 2004. Earth structure: Introduction to structural geology and tectonics, W. W. Norton & Company, New York, 656 p. 
− In the Reading column this book is referred to as PM –
3) Kearey, P., Klepeis, K. A., and Vine, F. J., 2009, Global tectonics, Third edition, Wiley-Blackwel, 482 p.
− In the Reading column this book is referred to as KV2 –
4) Condie, K. C. 1989. Plate tectonics and crustal evolution, Pergamon Press, 479 p. Third edition.  
− In the Reading column this book is referred to as C3 –
5) A, M, Celal Şengör, 1990. Plate tectonics and orogenic research after 25 years: A Tethyan perspective, Earth-Science Review, 27, 1-201. Will be posted on my website as the file: SengorPlateTectonics6.pdf 
− In the Reading column this book is referred to as S –
6) Şengör, A. M. C. and Natal’in B. A., 1996. Turkic-type orogeny and its role in the making of the continental crust. Annu. Rev. Earth Planet. Sci. 24, pp. 263-337. Will be posted on my website as the file: S&NTurcicAnRew.pdf 
− In the Reading column this book is referred to as SN –
Internet
http://pubs.usgs.gov/gip/dynamic/dynamic.html 
http://www.moorlandschool.co.uk/earth/tectonic.htm 
http://jan.ucc.nau.edu/~rcb7/globaltext.html 
Examinations
There will be two examinations: one after discussion of theoretical aspects and principle plate boundaries and the other one at the end of the semester. At the beginning or at the end of a lecture instructor may give you a quiz containing 3-7 questions. Your answers will be counted for the final mark. Some subjects you will learn preparing homeworks. These works will also contribute to the final mark.  
Grading
The examination at the end of the semester will account for 45% of the final mark. Midterm examination will share 30%. Your answers to quizzes during the lectures will give 10% and the homeworks account for 15% of the final mark. The instructor reserve the right to rise or reduce by 10% the final mark of any student on the basis of his own impression of his or her overall performance and enthusiasm for tectonic studies.  
Minimal mark for DD is 40 points but we hope that your mark will be AA for which 85 points is enough. 
We wish you all a happy and productive semester

Boris Natalin
Cengiz Zabci
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