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	1. Course name
	Mineralogy

	2. Lecturer in charge
	Faraj H. Tobia (Ph.D.)

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

	4. Contact
	e-mail: faraj.tobia@su.edu.krd
Tel: 07507329930

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

Practical: 3                      

	6. Office hours
	3-4 hours

	7. Course code
	

	8. Teacher's academic profile 
	     I graduated from University of Baghdad on 1980, and then I got the M.Sc. in geochemistry and ore deposits from the same university. I was engaged to work as an assistant researcher on 1986 at Scientific Research Council/ Baghdad. I followed the General State of Geological Survey and Mining from 1990 to 2007which I followed the Salahaddin University/ College of Science. I hold Ph.D. in geochemistry on 2005 from Mosul University. I awarded the assistant professor degree in 2010. During my work I carried out tens of published researches and scientific reports.

     From 2007 till now I gave many courses in the Department of Geology such as Mineralogy, Geochemistry, Ore Geology, Industrial rocks and minerals and many courses for M.Sc. students such as advanced geochemistry, Mineral Exploration and Instrumental techniques.     

	9. Keywords
	science, minerals, elements

	10.  Course overview: 
      This course focuses on the study of the minerals, its definition, bases of nomenclature, and physical properties of the minerals. Classification of the minerals is very important in the study of the minerals. There are many bases for the classification of the minerals but we focus in this course on the classification that is based on the nature of the anion group. Accordingly, there are eight classes. Each class is classified to subclasses, groups and species; the common minerals will be studied. Physical properties, crystal system, chemical properties and occurrence of these common minerals will be studied in details 

	11. Course objective:
     This course is for second term which is continuing to the crystallography. This is designed as an introduction to study the minerals, which mineralogy is a foundation course for geology. Specific goals of the term include familiarizing the students with the common, rock forming minerals, teaching them how to identify samples of these minerals, and providing them with an understanding of important relations among their physical properties, chemical composition, crystal structure, classification of the minerals and its geological occurrences.                                                                            

	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

‌     The students are required to do an exam after each five lectures. The exam has 50 marks (lab 35, theory 15), the attendance, classroom activities, and home works count 5 marks. There will be a final exam on 50 marks (theory only) so the final grade will be upon the following criteria:                                             

 Mid-semester exam: 10     

 Classroom participation and assignments: 5  

 Final exam: 50

	15. Student learning outcome:
     In the last years many oil companies come to Kurdistan Region for oil exploration and production, 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:
1) Berry, L.G. and Mason, B., 1959, Mineralogy, concepts, descriptions, determinations, W.H. Freeman and Company, San Francisco, 630p.
2) Dana, J.D., 1998, Manual mineralogy, 21st ed. (revised).

3) Deer, W.A., Howie, R.A. and Zussman, J., 1992, An introduction to the rock-forming minerals, 2nd ed., Longman House, 696p.

4) Zussman, J., 1977, Physical methods in determinative mineralogy, Academic Press, London, 720p.

     Students are encouraged to search for the Journals and internet that may help them in this course, such as:
1) Journal of Mineralum Deposita.
2) Journal of American Mineralogists
3) The Image: http://www.theimage.com/index.html
4) The mineral gallery: http://mineral.galleries.com.default.html
5) The mineralogical society of America: http://www. Minsocam.org/

	17. The Topics:
	Lecturer's name

	Week 1:                                                                                          Elements- Chemical reaction- Chemical compound- Minerals.

Week 2:                                                                                                   Chemical properties of minerals-Introduction- representation of chemical formula- Solid solution- Exsolution- pseudomorphism.

Week 3: 

Chemical bonds: covalent, ionic, metallic, hydrogen, Van der Waals.

Week 4: 

Physical properties of minerals: Introduction- Isotropism- Polymorphism- Characters depending upon cohesion and elasticity.

Week 5: 

Characters depending upon: Sp.Gr., Light, Senses, Crystal habits.

Week 6: 

Examination
Week 7: 

Classification of mineral species- Silicate mineral classification- Tectosilicates subclass: Silica, Feldspar, Feldspathoid, Zeolite groups. 

Week 8: 

Phyllosilicates subclass: Dioctahedral group- Trioctahedral group Inosilicates subclass: Amphibole, Pyroxene, Pyroxenoid groups.

Week 9: 

Cyclosilicates subclass- Sorosilicates subclass- Nesosilicates subclass.

Week 10: 

Native elements class: Metal subclass- Nonmetal subclass.

Week 11: 

Sulfides class.

Week 12: 

Oxides and hydroxides class.

Week 13: 

Halides class, Carbonates, Nitrates, Borates class.
Week 14: 

Sulphates, Chromates, Molybdates, Tungstates class. Phosphates, Arsenates, Vanadates class
	Dr. Faraj H. Tobia
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	18. Practical Topics 
	

	Week 1: Calculation of chemical formula for simple sulphide minerals. 

Week 2: Calculation of chemical formula for minerals contains oxygen in their chemical composition. 
Week 3: Study of the selected minerals in hand sample: color, luster, hardness, streak, fractures, and cleavages.  
Week 4: Study of the physical properties of silicate class; tectosilicate subclass.  
Week 5: Study of the physical properties of silicate class; phyllo-silicate and inosilicate subclasses. 
Week 6: Study of the physical properties of silicate class; cyclo-silicate, sorosilicate, and nesosilicate subclasses. 
 Week 7: Examination. 

Week 8: Study of the physical properties of Native elements class.

Week 9: Study of the physical properties of sulphides class.

Week 10: Study of the physical properties of oxides and hydroxides class.

Week 11: Study of the physical properties of carbonates, nitrates, and borates class.

Week 12: Study of the physical properties of sulphates, chromates, molybdates, and tungstates class.

Week 13: Study of the physical properties of phosphate class. 


	Dr. Faraj H. Tobia
M.Sc. Baran H. Mustafa
 (2 hrs* 4groups)

4/2/2023


	19. Examinations:

A: Define the following terms:                                                           
 a) Limonite b) Electrum c) Zeolite group d) Isomorphous minerals. 


B: Give the reason for these following:                                           
 a) Zircon is radioactive mineral.    b) Gibbsite and brucite have relatively low hardness.             c) Olivine and quartz cannot crystallize together in a rock. d) The good electrical and thermal conductivity in minerals that have metallic bonds. 

C: The following sentences are either true or false. Mark ( / ) in front of the right and ( x ) in front of the false, and correct the false.     
 a) Sulphides predominantly of non-metallic luster and with a general formula AmXp.                    b) The sorosilicate subclass has a formula (Si2O7)-6 and the most common minerals are: epidote group.                                                                       
c) The form and the cleavage are the important distinguishing features between pyroxene and amphibole.                 
d) In general, the increasing the complexity of silicate structure is followed by increasing the density and packing of ions.
e) Feldspathoid group is anhydrous framework silicates, and its composition reflects formation from high silica.

f) Most of sulphide minerals are of hydrothermal origin.          

g) The structure of kaolinite is formed from one tetrahedra and two octahedra.

h) 5-membered ring and rings with more than 6-tetrahedra in cyclosilicates are unknown.

i) Bridging oxygen is that linked the SO4 group with cations in sulphate class.
Q4: Complete the following sentences with a proper words or statements.                                                                                                                         a) Most common minerals of cyclosilicates are: 1……………………..  2………….……… 3……………………..

b) The pyroxenoid minerals are differ from pyroxenes in………….…and …………...……………………………     

c) All the minerals in tectosilicates are aluminum silicates of Na+, K+, Ca2+, and Ba2+except the minerals of………….group.                 
d) The classification of mineral species is according to the ………………..                                            e) A mineral example for ionic bond is ........…; covalent bond is ………..  metallic bond is ………… 

 f) Inosilicates are divided to three groups: 1.……….. 2.………… 3.………

 g) The types of non-metallic luster are: 1…………… 2……………………             3………………………… 

 h) Sphalerite is crystallized in ………….system, graphite in ………. system and aragonite in ……………. system.

 i) Give an example for oxides: 1.  A2X type…….... 2.  AX type ……….. 3. AX2 type …………. 

j) Sulphides are divided to many types according to the …………….. ratio.
 k) The ratio of Si:O in the tetrahedral sheets of tectosilicate is …….......        

	20. Extra notes:
None

	21. Peer review 
Assistant Prof. Dr. Hikmat S. Mustafa
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