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A Course Identification and General Information

	1.  Course title and code:     Igneous Rocks,  321 Geo 

	2.  Credit hours            3 credit hours

	3.  Program(s) in which the course is offered. 

(If general elective available in many programs indicate this rather than list programs)

General Geology

	4.  Name of faculty member responsible for the course  Prof. Hassan Othman M. Sindi   

	5.  Level/year at which this course is offered:      5th semester

	6.  Pre-requisites for this course (if any) :     223 Geo,    and   224 Geo

	7.  Co-requisites for this course (if any)     -   

	8.  Location if not on main campus  Main building,  Building 4,   Geology Department   


B  Objectives  
	1.  Summary of the main learning outcomes for students enrolled in the course.  
Students will practice on the usages of the petrological studies of the different rock types and minerals.  Their relation to the universe and the formation of the Earth.  Types and forms of magmas and their identification.  Value of the economic process.  Rock's relation to tectonics (earthquakes and volcanos).  Geochemical relations between the magma and the formation of the rocks.  Geological maps and its applications.  

	2. Briefly describe any plans for developing and improving the course that are being implemented.  (eg increased use of IT or web based reference material,  changes in content as a result of new research in the field) 
Usages of various Arabic and English references, Internet articles, Term papers and connection of the studied subjects to the new petrological problems world-wide. Group work and solely projects. 



C.  Course Description  (Note:  General description in the form to be used for the Bulletin or Handbook should be attached)

	1 Topics to be Covered 

	Topic
	No of

Weeks
	Contact hours

	Introduction
	1
	2

	Formation and occurrences of the igneous rocks and their structures. 
	2
	2

	The magmas and their movements 
	3
	2

	Principals of geochemistry for minerals and rocks. Field relations. Igneous textures and structures. 
	4
	2

	Bowen's reaction series , methods of crystallizations, Rocks' derivatives. Geochemistry of the magmas
	5
	2

	Chemistry of crystallisation and Crystallisation of the magma.  Group of minerals. Replacement and reactions with other rocks (igneous, metamorphic and sedimentary rocks). Hybridization. . Geochemical classifications and the distribution of the elements in the rocks. 
	6
	2

	Relation between magma and the heat, viscosity and replacement. 
	7
	2

	Early and post crystallisation of the magma and the relation of the geochemistry of the igneous rocks to the formation of the different minerals. 
	8
	1

	Petrological coherences, changing in the geochemistry of the rocks, magma's equilibrium. Type of magmas and their relations to pressure and temperature.
	8
	1

	Phase rule, solid, dry and wet magmas, a magma of one, two, three and multi components and its applications on rocks.
	9
	1

	Origin and classification of the igneous rocks.  The evolution according to the descriptions of appearance, field and microscopic studies. 
	9
	1

	Aqueous solutions at different temperatures.  Change of equilibrium according to temperature. Water and gaseous and their effect on the rocks
	10
	1

	Mid-Term Exam
	10
	1

	Rock families and their classifications
	11
	2

	The Arabian Shield and the occurrence of the main igneous rocks
	12
	1

	Rock forming minerals, the usages of the rocks and minerals in military, structure industrial and construction sectors. Methods of collecting the samples. 
	12
	1

	The applications of the C.I.P.W. Norms and modal analyses. 
	13
	1

	Exercises and presentations
	13
	1

	Questions and review
	14
	1

	Field trips for full three days at weekends =30 hours (10 hours /day) at selected weekends
	3 Days
	3 Days

	Labs and practical work
	
	


	2 Course components (total contact hours per semester): 



	Lecture:   

28
	Tutorial:  
28
	Practical/Fieldwork/Internship:  
3 full days at the weekends
	Other: 
Presentations, Exercises, questions and Review


	3. Additional private study/learning hours expected for students per week. (This should be an average :for the semester not a specific requirement in each week) 
150 actual hours per semester. 


	4. Development of Learning Outcomes in Domains of Learning  : 
For each of the domains of learning shown below indicate:
· A brief summary of the knowledge or skill the course is intended to develop; 
· A description of the teaching strategies to be used in the course to develop that knowledge or skill;
· The methods of student assessment to be used in the course to evaluate learning outcomes in the domain concerned.

	a.  Knowledge  

	(i)  Description of the knowledge to be acquired : 
The knowledge of the petrological studies for the different rock types and minerals and their relation to the universe and the formation of the Earth. Relation to tectonics. Geochemistry of magmas and deformation, erosion and alteration of rocks and their economical values. Relation of the petrological studies to the economic, military, pollution and Constructions rocks and areas. Statistical analysis and methods of forming the petrological reports. Map reading and their applications 

	(ii)  Teaching strategies to be used to develop that knowledge : 
Usages of different Arabic and English references, Internet articles, Term papers and connection of the studied subjects to the new petrological problems world-wide. Group work and solely projects. Digital maps, Writing the petrological reports and articles. 

	(iii)  Methods of assessment of knowledge acquired : 
Quizzes, Mid-term exams, Term papers, assignments, group projects, field work reports, and final exams. 

	b.  Cognitive Skills

	(i)  Cognitive skills to be developed : 
The usages of the IGS. Digital maps. IT, field work and its application for the petrological studies. Collecting the different samples for the analysis form the different rock types and minerals. The usages of the field. Determination and understanding the relative age. Statistical analysis and methods of forming the petrological reports and articles.  

	(ii)  Teaching strategies to be used to develop these cognitive skills : 
The usages of the IGS. Digital maps. IT, field work and its application for the petrological studies. Statistical analysis and methods of forming the reports and making the correlations by the usages of the IT.  Making group and solely projects including term papers.  

	(iii)  Methods of assessment of students cognitive skills : 
Quizzes, 

Mid-term exams, 

Term papers, 

Assignments, 

Group projects, 

Field work reports, 

Final exams. 

	c. Interpersonal Skills and Responsibility 

	(i)  Description of the interpersonal skills and capacity to carry responsibility to be developed: 
Doing field work and group and solely projects.   

	(ii)  Teaching strategies to be used to develop these skills and abilities : 
Doing field work and group and solely projects.   
Connection with the related companies and corporations.  

Training and gaining experience for the related corporations and companies. 

	(iii)  Methods of assessment of students interpersonal skills and capacity to carry responsibility: 
Making presentations, collecting reports from the related companies and corporations, discussing these reports and the group work. Discussing the projects in a presentation with members of staff in the department.  

	d.   Communication, Information Technology and Numerical Skills 

	(i)  Description of the skills to be developed in this domain : 
Geological programs by using the IT. 
Application of the field work, 

Usages of the geological equipments 

Digital maps. 

	(ii)  Teaching strategies to be used to develop these skills

Connection with the companies and corporations that wok in the same field.  

	(iii)  Methods of assessment of students numerical and communication skills : 

	e.  Psychomotor Skills (if applicable)

	(i)  Description of the psychomotor skills to be developed and the level of performance required

Field work, 
Group work, 

Cooperation with others, 

Training projects. 

	(ii)  Teaching strategies to be used to develop these skills

Field work, 

Group work, 

Cooperation with others, 

Training projects.

	(iii)  Methods of assessment of students psychomotor skills

Result of the term papers, 
Submitting and presenting the work and research and focusing on the difficulties that may face them and trying to find the solutions. 


	5. Schedule of Assessment Tasks for Students During the Semester


	Assessment 
	Assessment task  (eg. essay, test, group project, examination etc.)
	Week due
	Proportion of Final Assessment

	1
	Quizzes
	3, 6, 9
	10

	2
	Term papers
	7
	5

	3
	Group projects
	10
	5

	4
	Practical Mid-term test
	5, 8
	20

	5
	Theoretical mid-term test 
	11
	20

	6
	Field work 
	4
	5

	7
	Discussions, presentation, attendance, etc. 
	-
	5

	8
	Final Theoretical Exam
	14
	30


D. Student Support
	Arrangements  for availability of faculty for individual student consultations and academic advice. (include amount of time faculty are available each week) : 
One hour per week and giving the official office hours. 


E Learning Resources

	1- Required Text(s) : 

- حسن عثمان سندي ، 1910. علم الصخور النارية . الطبعة الأولى . تحت الطبع . 470 صفحة  

 - محمد كمال العقاد ، 1967. علم الصخور النارية. الطبعة الثانية. جامعة أسيوط. الهيئة العامة لشئون المطابع الأميرية . القاهرة . مصر. 270 صفحة . 


	2. Essential References : 
- Turner, F.J. and Verhoogen, J. 1960.  Igneous and Metamorphic Petrology. Second Edition. McGraw-Hill Book Company. Inc., London. P.1-450. 

-  Best, M.G. 1982.  Igneous and Metamorphic Petrology.  W.H. Freeman Company,  New York.  P. 1-340 Henderson P., 1982. Inorganic Geochemistry . 1st Edition Pergamon Press, Oxford, U.K. 354 p. 

	3- Recommended Books and Reference Material (Journals, Reports, etc) (Attach List)

 Journal of Petrology 
Chemistry of Minerals 

	4-.Electronic Materials, Web Sites etc

Space Geology and geochemistry, 
Volcanoes, earthquakes and tectonics, 

Environmental and global weather changing, 

Igneous rocks and their geochemistry, 

Tectonic process. 

	5- Other learning material such as computer-based programs/CD, professional standards/regulations


F. Facilities Required

	Indicate requirements for the course including size of classrooms and laboratories (ie number of seats in classrooms and laboratories, extent of computer access etc.)

	1.  Accommodation (Lecture rooms, laboratories, etc.)

50 seats and 100 seats for the practical and IT computers are needed at least.  Projects and photo analyses. 

	2. Computing resources

We need a room for 50 students at least that can be extended to 100 or 200 students. We also need labs for 100-200 students with 100 microscopes and screen with projects and microscope for photographing and swift point counter. We need 50-100 PC connected to the Internet with petrological programmes.

	3. Other resources (specify --eg. If specific laboratory equipment is required, list requirements or attach list) : 
We need 50-100 PC connected to the Internet with petrological programmes (e.g. igpet) plus AutoCAD, MS.Office, Windows etc.  Also we need microscopes, compasses, hammers, hand lenses, maps, Photographic microscopes, swift point counters, equipments for the analyses (e.g. x-Rays diffraction).       


G   Course Evaluation and Improvement Processes

	1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Quizzes, 

Mid-term exams, 

Term papers, 

Assignments, 

Group projects, 

Field work reports, 

Final exams.

	2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department
Reports of the practical sessions, 
Presentation of the term papers and the joint and group projects. 

	3  Processes for Improvement of Teaching

Field work and routine visits to the related companies and corporation establishments. 

	4. Processes for Verifying Standards of Student Achievement (eg. check marking by an independent faculty member of a sample of student work, periodic exchange and remarking of a sample of assignments with a faculty member in another institution)

Field work and routine visits to the related companies and corporation establishments.  

	5 Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.

Reports from the companies where the students are working. 
The feedback from the alumina students after their graduation. To see their points of view according to the marketing situation

Training the students during the summer holidays or during the placement year in one of the well known companies or establishment corporation that deals with the same field.  

Encouraging the students to attend the conferences, and seminars and the workshop that deals with the same subjects.  
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