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	1. Course name
	Metamorphic Petrology



	2. Lecturer in charge
	Ahmed m. Aqrawi (Ph.D.)

	3. Department/ College
	Department of Geology/ College of Science

	4. Contact
	e-mail: ahmed.aqrawi@su.edu.krd
Tel: 07504470939

	5. Time (in hours) per week 
	Theory: 2 

                      

	6. Office hours
	3-4 hours

	7. Course code
	

	8. Teacher's academic profile 
	     I graduated from University of Mosul on 1982, and then I got the M.Sc. in geochemistry and petrology from the Mosul University. I was engaged to work as an assistant lecture  on 1992 at Salahaddin University/ College of Science. I hold Ph.D. in petrology and mineralogy on 2001 from Baghdad University. I awarded the assistant professor degree in 2009. During my work I carried out nine of published researches and scientific reports.

     From 1992 till now I gave many courses in the Department of Geology such as  Optical Mineralogy, Igneous petrology, metamorphic petrology , Petrology  and many courses for M.Sc.& Ph.D students such as advanced petrology, Industrial rocks , minerals and geochemistry of igneous and metamorphic& Middle East Geology      

	9. Keywords
	Science, Igneous , Metamorphic, peridotite, basalt 

	10.  Course overview: 
     The course will cover the structure of inner earth with a focus on upper mantle as the main igneous and metamorphic processes take place there. This semester will concentrate on igneous & metamorphic rocks which are the continuation of igneous & metamorphic rocks course of the undergraduate; the igneous will cover physics and chemistry of the magma which are related to system of crystallization (binary and ternary), the effect of water on these systems. In addition, magma differentiation processes and petrogenesis of igneous rocks are dealt with. Finally, the course will deal with the tectonic setting  of igneous rocks with examples from Iraqi Kurdistan Region.
The second part Metamorphic petrology will cover the chemistry of metamorphic rocks,   metamorphic facies with examples from different parts of the world and tectonism of metamorphic rocks. Finally, metamorphic reactions and metamorphic systems will be discussed.  

	11. Course objective:
1.      The student should be able to understand the earth composition and the classification of its different parts according to seismic data. 

2. The student should be able to understand the upper mantle structure and its petrology because all the igneous and metamorphic processes take place in this part of the earth. 

3. The student should be able to be familiar with the different systems of crystallization designed in lab and their actual occurrence in nature. 

4. The student should able to understand magma differentiation processes leading to the formation of the igneous rocks. 

5. The student should understand the petrogenesis of igneous rocks including crystallization and partial melting.  

6. The student should be able to know about the tectonic settings of igneous &metamorphic rocks according to geochemical data.
7. The student should able to understand types of metamorphic rocks 

8. The student should able to understand types of metamorphic facies
9. The student will be given examples on igneous &metamorphic rocks in Iraqi Kurdistan Region and its relation with geology of Iraq. 

10. The student should be able to identify the different types of igneous &metamorphic rocks in thin sections. 



	12.  Student's obligation
     The student’s obligation during the course is attendance in the class for two hours for studying the theoretical part of the course the he applied it in the laboratory (about three hours). There are many tests before the beginning of the labs. 


	13. Forms of teaching

       Different forms of teaching will be used to reach the objectives of the course: power point presentations for the titles and definitions and summary of conclusions, all figures that related to the lectures. Furthermore, students will be asked to prepare research papers on selective topics, these topics need to be from printed media or internet. There will be classroom discussions at the last ten minutes of the lecture.                                                                                                         To get the best of the course, it is suggested that you attend classes as much as possible, read the required lectures before the time of lecture, teacher's notes regularly as all of them are foundations for the course. Try as much as possible to participate in classroom discussions.    

	14. Assessment scheme

‌     According to the university's instructions


	15. Student learning outcome:
     In the last years many companies come to Kurdistan Region for minerals exploration, in a wide areas along the region, so several geologist are followed these companies and others are work with the geological survey where the mineral resources are available in the region. Some of the students after graduation they employed in water resources companies in public and private sectors.  
 

	16. Course Reading List and References:‌


  Required books:
Hughs,C.H., 1982: Igneous petrology 

Wilson, S, !989:Igneous pertogenesis

Turner, F.J.,  1981, Metamorphic Petrology, 2nd edition McGraw Hill.

Aziz, R.M., Al-Hafdh, N.M., Al-Samman, A.H., and Aswad, K.J., 1988, Metamorphic Petrology   

Internet reference 
http://www.union.edu/PUBLIC/GEODEPT/COURSES/petrology/ 

http://www.geosci.unc.edu/Petunia/IgMetAtlas/mainmenu.html
· MacKenzie and Guilford - Atlas of rock-forming minerals in this section


	17. The Topics:
 (Metamorphic Petrology)

 Week 1:  Introduction to metamorphism 

Classification of metamorphic processes

                 Contact Metamorphism 

                  Regional Metamorphism 

                      Dynamic Metamorphism 

      Classification of metamorphic processes (continued)

                Oceanic Floor Metamorphism

                 Hydrothermal Metamorphism

                 Texture of Metamorphic Rocks 

  Week 2: Chemistry of Metamorphic Rocks 

                 Grade of Metamorphism

                  Metamorphic Zones 

                Mineral Assemblages 

  Week 3  Determination of Metamorphic Assemblages  

                 Phase Rule 

           ACF Diagram 

           AKF Diagram 

           AFM Diagram 

Week 4: Metamorphic Facies 

               Introduction 

               Type of Metamorphic Facies 

               Thermal Metamorphic Facies 

Week 10:  Regional Metamorphic Facies  

     Regional Metamorphic Facies (Coniued)

  Week 5: Selected Metamorphic Facies from Different Parts of the World 

                 Green schist Facies 

                 Amphibolite Facies 

                 Zeolite Facies 

                Granulite Facies 

                   Blue Schist Facies 

  Week 6: Tectonic of Metamorphic Rocks 

       Metamorphic Reactions 

                   Open and Closed Systems 

                    Effect of Fluid Pressure on Metamorphic Reactions 

                    Types of Metamorphic Reactions 

Week 7:  Reaction Systems 

                 Reaction Systems of Pelitic Rocks 

 Week 8:  Reaction Systems of Basic and Ultrabasic Rocks 

This syllabus may be subject to changes, i.e, we may take either longer or shorter time to finish a topic, and if any changes happened you will be notified well in advance

	Lecturer's name
Dr. Ahmed M. Aqrawi

2 hours


	
	

	
	

	

	20. Extra notes:
None

	21. Peer review 
Assistant Prof. Dr. Nihad Jamel 
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