
Republic of Yemen 
Ministry of Higher Education & Scientific 

Research  
Sana'a University 

Faculty of Petroleum & Natural Resources       

 الجمهوريـــة اليمنــــية
 وزارة التعليـم العـالــي والبحث العلمي

 نعاءــــــــــــــــامعة صــــــــــــــج
 كلية البترول والموارد الطبيعية

 

Prepared by 

Assoc.Prof. Adel Al-

Matary 

Quality Assurance Unit 

Assoc.Prof. Adel Al-Matary 

Dean of the Faculty 

Assoc.Prof. Bassim 

AlKhirbash 

Dean of the Development                                                                                                                                                

& Quality Assurance Center 

Assoc.Prof. Huda Al-Emad 

 

  

 
 

1 

  

                            Rector of Sana’a University  
                        Prof. Dr. Al Qaseem Mohammed Abas 

 

 

 تحولةمواصفات مقرر: الصخور النارية والم

Course Specification of: Igneous and Metamorphic Rocks 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اعن الوقشس

Course Title 
Igneous and Metamorphic Rocks   

 الصخىس الٌاسَح والورحىلح

2.  
 سهض الوقشس وسقوه

Course Code and Number 
GEOS321 

3.  
 الغاػاخ الوؼروذج للوقشس

Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإجوالٍ

Total هحاضشاخ 
Lecture 

 ػولٍ
Practical 

 /ذواسَيعوٌاس
Seminar/Tutorial 

 ذذسَة

Training 

2 1 - - 3 

4.  
 الوغرىي والفصل الذساعٍ
Study Level and Semester 

  3rd Level, First Semesterولانًستىي انثانث، انفصم الأ 

5.  

 )إى وجذخ(الوقشس الورطلثاخ الغاتقح 

Pre-requisites (if any) 
 General Geology (1) PNR111 (1) جُىنىجُح ػايح

 Mineralogy and Crystallography GEOS222 يؼادٌ وتهىراخ

 Optical Mineralogy GEOS224 تصزَاخ انًؼادٌ

6.  
 (وجذخ)إى الورطلثاخ الوصاحثح 

Co-requisites (if any) 
 Nonلاَىجذ 

7.  
 الوقشسذسط له َالثشًاهج الزٌ 

Program (s) in which the course is offered 
 Geosciencesانؼهىو انجُىنىجُح 

8.  
 لغح ذذسَظ الوقشس

Language of teaching the course 
 Englishاَجهُشٌ 

9.  
 ًظام الذساعح

Study System 
 Semesterفصهٍ 

10.  
 كاى ذذسَظ الوقشسه

Location of teaching the course 
 كهُح انثتزول وانًىارد انطثُؼُح 

Faculty of Petroleum and Natural Resources 

11.  
 اعن هؼذ)و( هىاصفاخ الوقشس

Prepared by 

 ا.و.د. خانذ يحًذ خُثزٌ

 Associate Prof. Khaled M. KHANBARI 

12.  
 تاريخ اعتماد مجلس الجامعة

Date of Approval 
 

 

 

Course Description وصف المقرر    
 وصف انًقزر ر تانؼزتُح تالإَجهُشَحوصف انًقزر ر 

This course is designed to give a fundamental 

background in hard rocks petrology. In igneous 
petrology part, students review the essentials of the 

origin, formation, properties, chemical 
composition, and properties of magmas; igneous 
textures and structures; igneous petrography and 

classification; tectonics and igneous processes. In 
the metamorphic petrology part, students review 

and study agents, types, processes, and conditions 

تى تصًُى هذا انًقزر لإػطاء خهفُح أساسُح فٍ 

فٍ جشء ػهى انصخىر انُارَح، . ػهى انصخىر انصهثح

سىف َزاجغ انطلاب أساسُاخ أصم، تكىٍَ، 

خصائص، انتزكُة انكًُُائٍ وخصائص انصهارج 

ً دراسح أَسجح وتزاكُة وتصُُف  تالإضافح ان

انصخىر انُارَح وانتكتىَُح وانؼًهُاخ انتٍ ادخ انً 

فٍ جشء ػهى انصخىر . كىٍَ انصخىر انُارَحت

انًتحىنح، سىف َقىو انطلاب تًزاجؼح ودراسح 

ػىايم، أَىاع، ػًهُاخ وظزوف انتحىل تالإضافح 
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of metamorphism; structures, textures, and mineral 
assemblages; metamorphic facies and regional 

occurrence and tectonic significance of 
metamorphic rocks. 

انً دراسح انتزاكُة والأَسجح وانتجًؼاخ انًؼذَُح 

وسحُاخ انتحىل وانتكىٍَ الإقهًٍُ والأهًُح انتكتىَُح 

.نهصخىر انًتحىنح  

 

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :أى ً  تؼذ الاًرهاء هي دساعح الوقشس عىف َكىى الطالة قادسا ػل

a1.  Define the common igneous and metamorphic 
rocks.  

َؼزف أَىاع انصخىر انُارَح 

نشائؼح. وانًتحىنح ا  

a1 -  

a2.  Classify igneous and metamorphic rocks based 
on mineralogy, chemistry and textures. 

َصُف انصخىر انُارَح وانًتحىنح 

ػهً أساص انتزكُة انًؼذٍَ وانكًُُائٍ 

 والأَسجح.

a2 –  

b1.  Relate the history of igneous and metamorphic 
rocks to their tectonic setting. 

َزتط تارَخ انصخىر انُارَح وانًتحىنح 

 تىضؼها انتكتىٍَ.

b1–  

 

b2. Understand the processes which are responsible 
for forming igneous and metamorphic rocks. 

َفهى انؼًهُاخ انًسؤونح ػٍ تكىٍَ انصخىر انُارَح 

.وانًتحىنح  

b2 - 

c1. Identify the common rock-forming minerals in 
igneous and metamorphic rocks in hand sample 
and thin section. 

َتؼزف ػهً انًؼادٌ انشائؼح انتٍ تكىٌ انصخىر 
انصخىر انُارَح وانًتحىنح فٍ ػُُح َذوَح ويٍ 

 (.تاستخذاو انًُكزوسكىب)خلال شزَحح رقُقح 

c1 - 

c2.  Interpret of phase diagrams to explain the 
diversity of igneous and metamorphic rocks. 

َفسز انًخططاخ انطىرَح نشزح تُىع انصخىر 
.انُارَح وانًتحىنح  

c2 - 

d1.  Work in small groups to research and collate 
information on a given topics to gain an 
understanding of geological processes.  

ًم فٍ يجًىػاخ صغُزج نهثحث ػٍ انًؼهىياخ َؼ

وتجًُؼها حىل يىضىػاخ يؼُُح لاكتساب فهى 
.نهؼًهُاخ انجُىنىجُح  

d1 - 

d2.  Write and present an accurate report on igneous 
and metamorphic rocks. 

َكتة وَقذو تقزَز دقُق ػٍ انصخىر انُارَح 

.وانًتحىنح  

d2 - 

 

 :المقرر مع مخرجات التعلم للبرنامج ممخرجات تعلمواءمة 
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes  (  

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

 (Program Intended Learning Outcomes( 
 )تكتة جًُغ يخزجاخ انثزَايج كًا هٍ ريشا وَصا(

a1 Define the common igneous and metamorphic rocks.  A1 Express knowledge and understanding 

of geological-specific theories, 

paradigms, concepts and principles, in 

addition to general literature and basic 

science. 

a2 Classify igneous and metamorphic rocks based on 

mineralogy, chemistry and textures. 

A2 Explain fundamental geological 

principles and concepts in theoretical, 

practical and vocational situations and 
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the possibility of applying them. 

b1 Relate the history of igneous and metamorphic rocks 

to their tectonic setting. 

B1 Integrate synthesized geological data 

on a range of spatial and temporal 

scales to allow for scientific 

interpretations. 

b2 Understand the processes which are responsible for 

forming igneous and metamorphic rocks. 

B2 Explore knowledge and skills in 

solving geological and environmental 

problems logically and professionally. 

c1 Identify the common rock-forming minerals in 

igneous and metamorphic rocks in hand sample and 

thin section. 

C1 Demonstrate the ability to identify 

rocks, minerals, and different structure 

in the field and in the lab. 

c2 Interpret of phase diagrams to explain the diversity of 

igneous and metamorphic rocks. 

C2 Apply new and established 

technologies with efficiency to collect 

and interpret geological data, 

recognizing their strengths and 

limitations. 

d1 Work in small groups to research and collate 

information on a given topics to gain an understanding 

of geological processes.  

D1 Adjust to new environment, and 

function in diverse learning and 

working environments. 

d2 Write and present an accurate report on igneous and 

metamorphic rocks. 

D2 Elucidate the necessary skills of 

practicing responsible and personal 

characteristics with discipline, and 

ability in making decision. 

 

 تاعرشاذُجُاخ الرؼلُن والرؼلن والرقىَن هىاءهح هخشجاخ الرؼلن
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :والرقىَن الرؼلُن والرؼلن هخشجاخ ذؼلن الوقشس )الوؼاسف والفهن( تاعرشاذُجُحهىاءهح أولا: 

First: Alignment of Knowledge and Understanding CILOs 

 هخشجاخ الوقشس/ الوؼشفح والفهن

Knowledge and Understanding CILOs 

 اعرشاذُجُح الرؼلُن والرؼلن

Teaching Strategies 

 الرقىَن اعرشاذُجُح

Assessment Strategies 

- a1 Define the common igneous and 
metamorphic rocks.  

Lectures  
Discussion 

Practical Exercises 
Direct self-study 

Field trips 

Mid-Term Exam 
Final Exam 

- a2 Classify igneous and metamorphic rocks 

based on mineralogy, chemistry and 

textures. 

 

 لرقىَن:    الرذسَظ وا هخشجاخ ذؼلن الوقشس )الوهاساخ الزهٌُح( تاعرشاذُجُحهىاءهح ثاًُا: 

Second: Alignment of Intellectual Skills CILOs                               

 هخشجاخ الوقشس/ الوهاساخ الزهٌُح
Intellectual Skills CILOs 

 اعرشاذُجُح الرؼلُن والرؼلن

Teaching Strategies 

 اعرشاذُجُح الرقىَن

Assessment Strategies 
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- b1 Relate the history of igneous and 

metamorphic rocks to their tectonic 

setting. 

Lectures  
Discussion 

Direct self-study 
Cooperative study 

Mid-term Exam 
Final Exam 
Tasks and 

Assignments 
- b2 Understand the processes which are 

responsible for forming igneous and 

metamorphic rocks. 

 

 :الرذسَظ والرقىَن تاعرشاذُجُح هخشجاخ ذؼلن الوقشس )الوهاساخ الوهٌُح والؼولُح(هىاءهح  ثالثا:

Third: Alignment of Professional and Practical Skills CILOs 

 الوهاساخ الوهٌُح والؼولُحهخشجاخ الوقشس/ 

Professional and Practical Skills CILOs 

 ؼلناعرشاذُجُح الرؼلُن والر

Teaching Strategies 

 اعرشاذُجُح الرقىَن

Assessment Strategies 

- c1 Identify the common rock-forming 

minerals in igneous and metamorphic 

rocks in hand sample and thin section. 

Lectures  
Discussion 

Practical Exercises 
Direct self-study 

Cooperative study 

Mid-term Exam 
Final Exam 
Tasks and 

Assignments 
- c2 Interpret of phase diagrams to explain the 

diversity of igneous and metamorphic 

rocks. 

 

     :الرذسَظ والرقىَن حهخشجاخ ذؼلن الوقشس )الوهاساخ الؼاهح( تاعرشاذُجُهىاءهح ساتؼا: 

 Fourth: Alignment of Transferable (General) Skills CILOs 
 هخشجاخ الوقشس 

Transferable (General) Skills CILOs  
 اعرشاذُجُح الرؼلُن والرؼلن

Teaching Strategies 
 اعرشاذُجُح الرقىَن

Assessment Strategies 

- d1 Work in small groups to research and 

collate information on a given topics to 

gain an understanding of geological 

processes.  

Lectures  
Discussion 

Direct self-study 
Cooperative study 

Mid-term Exam 
Final Exam 

Writing Reports 

- d2 Write and present an accurate report on 

igneous and metamorphic rocks. 

   

 

 Course Content    قشسهحرىي الو 
 

Theoretical Aspect   الجاًة الٌظشٌ هىضىػاخ                                                   

 الشقن

Order 

 الوىضىػاخ الشئُغح/ الىحذاخ

Topic List / Units 
 الوىضىػاخ الفشػُح

Sub Topics List 

ػذد 

 الأعاتُغ 
Number 

of Weeks 

الغاػاخ 
 الفؼلُح
Contact 

Hours 

ىص سه
هخشجاخ 

 الرؼلن للوقشس

(CILOs) 

1 Introduction 

- The Earth's interior 

- Pressure and temperature 

variation with depth 

- Magma generation in the 

Earth 

2 4 
a1, a2, 

b2 
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- Physical properties of magma 

2 
Classification of 
igneous rocks 

- Compositional terms 

- IUGS classification of 

plutonic igneous rocks 

- IUGS classification of 

volcanic and hypabyssal 

igneous rocks 

- Pyroclastic rocks 

1 2 
a1, a2, 

c1 

3 
Textures of 

igneous rocks  

- Primary textures (crystal/melt 

interactions) 

- Secondary textures: post-

magmatic changes 

1 2 
a1, a2, 

b2 

4 

Igneous structures 
and field 

relationships 

- Extrusive, or volcanic 

processes, products and 

landforms 

- Intrusive or plutonic, 

processes and bodies 

1 2 
a1, a2, 

b2 

5 
Igneous phase 

diagrams 

- The phase rule 

- Two component systems 

involving melt 

- Phase diagrams of ternary 

systems 

1 2 
a2, b2, 

c2 

6 
Chemistry of 

igneous rocks 

- Modal mineralogy versus 

normative mineralogy 

- Variation diagrams based on 

major elements 

- Major element indices of 

differentiation 

- Identification of 

differentiation processes 

using trace elements 

1 2 
a2, b2, 

c2 

7 

Tectonic 

occurrence of 
igneous rocks 

- Oceanic magmatism 

- Convergent margin 

magmatism 

- Intercontinental volcanism 

- Intercontinental plutonsim 

1 2 
a1, a2, 
b1, b2, 

d1, d2 

8 
Introduction to 

metamorphism 

- The limits of metamorphism 

- Metamorphic agents and 

changes 

- Types of metamorphism 

1 2 
a1, a2, 

b2 

9 
Classification of 

metamorphic rocks 

- Foliated and lineated rocks 

- Non-foliated and non-lineated 
1 2 

a1, a2, 
c1 
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rocks 

- Specific metamorphic rocks 

10 

Structures and 
textures of 

metamorphic rocks 

- The processes of deformation 

and recrystallization 

- Textures of contact 

metamorphism 

- High-strain metamorphic 

textures 

- Shear sense indicators 

- Regional orogenic 

metamorphic textures 

1 2 
a1, a2, 

b2 

11 

Mineral 

assemblages in 
metamorphic rocks 

- Equilibrium mineral 

assemblages 

- The phase rule in 

metamorphic systems 

- Chemographic diagrams 

1 2 
a2, b2, 

c1, c2 

12 

Metamorphic 

facies and 
metamorphosed 

mafic rocks 

- Metamorphic facies 

- Facies series 

- Metamorphism of mafic 

rocks 

- Pressure-Temperature-Time 

(P-T-t) paths 

1 2 
a1, b2, 

c1 

13 

Regional 
occurrence and 

tectonic 
significance of 

metamorphic rocks 

- Metamorphism along 

convergent plate margins 

- Metamorphism in continental 

collisions 

- Metamorphism in rifting 

terrains 

1 2 
a1, a2, 
b1, b2, 

d1, d2 

 
 ػذد الأعاتُغ والغاػاخ الفؼلُح

Number of Weeks /and Contact Hours Per Semester 14 28  

 Practical Aspect (if any)                                              )الوىضىػاخ الؼولُح )إى وجذخ  
 

 الشقن

Order 

 الرجاسب الؼولُح/ الرواسَي / ذذسَثاخ
Practical / Exercises/ Tutorials topics 

 ػذد الأعاتُغ
Number of 

Weeks 

الغاػاخ 

 الفؼلُح
Contact 

Hours 

سهىص هخشجاخ 

 الرؼلن
Course ILOs 

1 
Description of igneous rocks and their mineral 

composition in hand specimen 
1 2 a1, a2 

2 Textures of igneous rocks in hand specimen 1 2 a1, a2, b1, 
b2 

3 
Description of igneous rocks and their mineral 

composition in thin section 
2 4 a1, a2, c1  

4 Textures of igneous rocks in thin section 2 4 a1, a2, b1, 
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b2, c2 

5 
Description of metamorphic rocks and their mineral 

composition in hand specimen 
1 2 a1, a2 

6 Textures of metamorphic rocks in hand specimen 1 2 a1, a2, b1, 
b2 

7 
Description of metamorphic rocks and their mineral 

composition in thin section 
2 4 a1, a2, c1 

8 Textures of metamorphic rocks in thin section 2 4 a1, a2, b1, 
b2, c2 

9 Review 1 2 d1, d2 
10 Final Exam 1 2 d1, d2 

 اجوالٍ الأعاتُغ والغاػاخ الفؼلُح
Number of Weeks /and Contact Hours Per Semester 

14 
28  

 

Teaching Strategies اعرشاذُجُاخ الرؼلُن والرؼلن 
 انًحاضزاخ انتفاػهُح Interactive Lectures 

 تًارٍَ ػًهُح Practical Exercises 

 ٍانتؼهى انذات Self-Study 

 ٍَانتؼهى انتؼاو Cooperative Study 

 

Tasks and Assignments الأًشطح والركلُفاخ 
   

 م
No 

 الىاجةالركلُف/ 
Assignments/ Tasks 

 ًىع الركلُف
 )فشدٌ/ ذؼاوًٍ( 

الذسجح 

 الوغرحقح
Mark 

أعثىع 

 الرٌفُز
Week Due 

هخشجاخ 

 الرؼلن

CILOs 

(symbols) 

1 Assignment-1 (mineral composition of igneous 

rocks) 

 فزدٌ
Individually 2 3 

a1, a2, 

c1 
2 Assignment-2 (Textures of igneous rocks) ٌفزد 

Individually 2 5 
a1, a2, 

b2 

3 Assignment-3 (mineral composition of 
metamorphic rocks) 

 فزدٌ
Individually 2 7 

a1, a2, 
c1 

4 Assignment-4 (Textures of metamorphic rocks) ٌفزد 
Individually 2 9 

a1, a2, 
b2 

5 Assignment-5 (interpretation of phase 
diagrams) 

 تؼاوٍَ
Cooperative 2 11 

a1, a2, 
c2 

   Total Score  10 إجوالٍ الذسجح 

 

Learning Assessment الرؼلن ذقُُن  

 الشقن

No. 

 أًشطح الرقُُن 
Assessment Tasks 

 أعىع

 الرقُُن
Week due 

 الذسجح

Mark 

ًغثح الذسجح إلً 

 حذسجح الٌهائُال
Proportion of 

Final Assessment  

  هخشجاخ الرؼلن
CILOs (symbols) 
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1 
 )ػًهٍ( الأَشطح وانتكهُفاخ

 Tasks and Assignments (practical) 

W3, W5, 

W7, W9, 

W11 

10 6.7% 
a1, a2, c1, c2 

2 
 انًشاركح )َظزٌ(

Participation (theoretical) 
Weekly 10 6.7% 

a1, a2, c1, d1 

2 
 )ػًهٍ( (1كىس)

Quiz (1) (practical) 

W6 
5 3.3% 

a1, a2, c1, c2 

4 
 )َظزٌ( اختثار َصف انفصم

Midterm Exam (theoretical) 

W8 
20 13.3% 

a1, a2, b1, b2 

5 
 )ػًهٍ( (2كىس)

Quiz (2) (practical) 

W12 
5 3.3% 

a1, a2, c1, c2 

6 
 تقزَز )ػًهٍ(

Report (practical) 

W13 
5 3.3% 

a1, a2, c1, d2 

7 
 اختثار َهاَح انفصم )ػًهٍ(
Final Exam (practical) 

W14 
25 16.7% 

a1, a2, c1, c2 

8 
 اختثار َهاَح انفصم )َظزٌ(

Final Exam (theoretical) 

W16 
70 46.7% 

a1, a2, b1, b2, 

d1 

 Total  ٍ100 150 الإجوال%  

 

Learning Resources   هصادس الرؼلن 
 )اسى انًؤنف، سُح انُشز، اسى انكتاب، دار انُشز، تهذ انُشز(. APAحسة َظاو انًزاجغ  تىثق

Required Textbook(s) ذضَذ ػي هشجؼُي( )لا الشئُغح الوشاجغ  

1- Winter, J. D (2009), Principles of Igneous and Metamorphic Petrology, Cambridge 
University Press. 

2- Frost, B. R, Frost, C. D, (2014), Essentials of Igneous and Metamorphic Petrology, 
Cambridge University Press. 

Essential References الوشاجغ الوغاًذج  

1- Winter, J. D (2001), an Introduction to Igneous and Metamorphic Petrology, Prentice Hall.  

Electronic Materials and Web Sites etc. الوصادس الإلكرشوًُح وهىاقغ الإًرشًد 

None. 

 

Course Policies الوقشس ٍ  الضىاتط والغُاعاخ الورثؼح ف
 

1   Class Attendance حضور الفعاليات التعليمية 

- Students are expected to attend classes regularly and promptly. 

- The attendance should not be less than 80%. 
- If the student has been absent, he is responsible for finding out any missed material by 

consulting other students or going to the professor’s office hours. 

2 Tardy الحضور المتأخر 

- Attendance and arriving on time for the class are necessary. If the student is late, he will be 

prevented from class. 

3 Exam Attendance/Punctuality ضوابط الامتحان  

- According to the rules the student gets absent in the exam of the course. 
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4 Assignments & Projects التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating الغش 

- According to the rules, cheating is a serious offense and will always result in an imposition 
of a penalty. The penalties that can be started from the range of canceling the result of the 

course to canceling the student’s admission. 

6 Plagiarism الانتحال 

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The 
penalties that can be started by making a zero mark for the work. 

7 Other policies سياسات أخرى 

- The student should by a commitment by the rules inside class and university. Therefore, he 
is expected to show respect for his classmate, instructors &others. 
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 Geosciencesالؼلىم الجُىلىجُح  تشًاهج: /قغن

 (1هقشس: اللغح الإًجلُضَح ) م2020 -2019الؼام الجاهؼٍ: 

 الصخىس الٌاسَح والورحىلح :خطح هقشس
Course Plan (Syllabus): Igneous and Metamorphic Rocks 

 
Information about Faculty Member Responsible for the Course رار الوقشسػي أع هؼلىهاخ   

 الاعن
Name 

 
 )أعثىػُا(الغاػاخ الوكرثُح 

Office Hours 
 

 الوكاى وسقن الهاذف
Location &Telephone No.   

 الغثد

SAT 

 الأحذ

SUN 

 الاثٌُي

MON 

 الثلاثاء

TUE 

 الأستؼاء

WED 

 الخوُظ

THU 

 الثشَذ الإلكرشوًٍ
E-mail 

       

 
General information about the course هاخ ػاهح ػي الوقشسهؼلى  

 اعن الوقشس  .1
Course Title 

Igneous and Metamorphic Rocks   

 الصخىس الٌاسَح والورحىلح

 وسقوه سسهض الوقش  .2
Course Code and Number 

GEOS321 

 الغاػاخ الوؼروذج للوقشس  .3
Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإجوالٍ

Total هحاضشاخ 
Lecture 

 ولٍػ
Practical 

 /ذواسَيعوٌاس
Seminar/Tutorial 

 ذذسَة

Training 

2 1 - - 3 

 الوغرىي والفصل الذساعٍ  .4
Study Level and Semester 

  3rd Level, First Semesterانًستىي انثانث، انفصم الأول

5.  
 General Geology (1) PNR111 (1) جُىنىجُح ػايح  Pre-requisitesالورطلثاخ الغاتقح للوقشس

 Mineralogy and Crystallography GEOS222 يؼادٌ وتهىراخ

 Optical Mineralogy GEOS224 تصزَاخ انًؼادٌ

 Nonلاَىجذ  Co –requisite()إى وجذخالورطلثاخ الوصاحثح   .6

 الوقشسذسط له َالثشًاهج الزٌ   .7
Program (s) in which the course is offered 

 Geosciencesانؼهىو انجُىنىجُح 

 لغح ذذسَظ الوقشس  .8
Language of teaching the course 

 Englishاَجهُشٌ 

9.  
 هكاى ذذسَظ الوقشس

Location of teaching the course 
 كهُح انثتزول وانًىارد انطثُؼُح 

Faculty of Petroleum and Natural Resources 

 

Course Description وصف الوقشس 
This course is designed to give a fundamental 
background in hard rocks petrology. In igneous 

petrology part, students review the essentials of 
the origin, formation, properties, chemical 

composition, and properties of magmas; igneous 

تى تصًُى هذا انًقزر لإػطاء خهفُح أساسُح فٍ ػهى 

فٍ جشء ػهى انصخىر انُارَح، سىف . انصخىر انصهثح

َزاجغ انطلاب أساسُاخ أصم، تكىٍَ، خصائص، 

انتزكُة انكًُُائٍ وخصائص انصهارج تالإضافح انً 

ُُف انصخىر انُارَح دراسح أَسجح وتزاكُة وتص
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textures and structures; igneous petrography and 
classification; tectonics and igneous processes. In 

the metamorphic petrology part, students review 
and study agents, types, processes, and conditions 
of metamorphism; structures, textures, and 

mineral assemblages; metamorphic facies and 
regional occurrence and tectonic significance of 

metamorphic rocks. 

ً تكىٍَ انصخىر  وانتكتىَُح وانؼًهُاخ انتٍ ادخ ان

فٍ جشء ػهى انصخىر انًتحىنح، سىف َقىو . انُارَح

انطلاب تًزاجؼح ودراسح ػىايم، أَىاع، ػًهُاخ 

ً دراسح انتزاكُة  وظزوف انتحىل تالإضافح ان
والأَسجح وانتجًؼاخ انًؼذَُح وسحُاخ انتحىل 

والأهًُح انتكتىَُح نهصخىر وانتكىٍَ الإقهًٍُ 

.انًتحىنح  

 

Course Intended Learning Outcomes (CILOs) مخرجات تعلم المقرر 
 :After completing the course, the student will be able to تؼذ الاًرهاء هي دساعح الوقشس عىف َكىى الطالة قادسا ػلً أى:

a1 - نررح َؼررزف أَررىاع انصررخىر انُارَررح وانًتحى

 انشائؼح.

a1. Define the common igneous and metamorphic 
rocks. 

a2 –  ًَصررُف انصررخىر انُارَررح وانًتحىنررح ػهرر

أسررررراص انتزكُرررررة انًؼرررررذٍَ وانكًُُرررررائٍ 

 والأَسجح.

a2. Classify igneous and metamorphic rocks based on 
mineralogy, chemistry and textures. 

b1– ر انُارَررح وانًتحىنررح َررزتط تررارَخ انصررخى

 تىضؼها انتكتىٍَ.

 

b1. Relate the history of igneous and metamorphic 
rocks to their tectonic setting. 

b2 -  َفهررى انؼًهُرراخ انًسررؤونح ػررٍ تكررىٍَ انصررخىر انُارَررح
 .وانًتحىنح

 b2. Understand the processes which are responsible 
for forming igneous and metamorphic rocks. 

c1 -  َتؼرررزف ػهرررً انًؼرررادٌ انشرررائؼح انترررٍ تكرررىٌ انصرررخىر

انصرخىر انُارَرح وانًتحىنرح فررٍ ػُُرح َذوَرح ويرٍ خررلال 
 (.تاستخذاو انًُكزوسكىب)شزَحح رقُقح 

 c1. Identify the common rock-forming minerals in 
igneous and metamorphic rocks in hand sample 
and thin section. 

c2 -  َفسز انًخططاخ انطىرَح نشزح تُىع انصرخىر انُارَرح

 .وانًتحىنح

c2. Interpret of phase diagrams to explain the diversity 
of igneous and metamorphic rocks. 

d1 -  َؼًررم فرررٍ يجًىػرراخ صرررغُزج نهثحررث ػرررٍ انًؼهىيررراخ
وتجًُؼهررررا حررررىل يىضررررىػاخ يؼُُررررح لاكتسرررراب فهررررى 

 .هؼًهُاخ انجُىنىجُحن

d1. Work in small groups to research and collate 
information on a given topics to gain an 
understanding of geological processes. 

d2 - َكتة وَقذو تقزَز دقُق ػٍ انصخىر انُارَح وانًتحىنح. d2. Write and present an accurate report on igneous 
and metamorphic rocks. 

 

Course Content هحرىي الوقشس 
 

Theoretical Aspect ذٌفُز الوىضىػاخ الٌظشَح خطح  

 الشقن
Order 

 الىحذاخ
 ()الوىضىػاخ الشئُغح

Units 

 الوىضىػاخ الرفصُلُح

Sub Topics 

 الأعثىع
Week 
Due 

الغاػاخ 
 الفؼلُح

Con. H 

1 Introduction 

 The Earth's interior 

 Pressure and temperature variation with depth 

 Magma generation in the Earth 

W1 & 
W2 

4 
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 Physical properties of magma 

2 
Classification of 

igneous rocks 

 Compositional terms 

 IUGS classification of plutonic igneous rocks 

 IUGS classification of volcanic and hypabyssal 

igneous rocks 

 Pyroclastic rocks 

W3 2 

3 
Textures of 

igneous rocks 

 Primary textures (crystal/melt interactions) 

 Secondary textures: post-magmatic changes W4 2 

4 

Igneous 
structures and 

field 
relationships 

 Extrusive, or volcanic processes, products and 

landforms 

 Intrusive or plutonic, processes and bodies 
W5 2 

5 
Igneous phase 

diagrams 

 The phase rule 

 Two component systems involving melt 

 Phase diagrams of ternary systems 

W6 2 

6 
Chemistry of 
igneous rocks 

 Modal mineralogy versus normative mineralogy 

 Variation diagrams based on major elements 

 Major element indices of differentiation 

 Identification of differentiation processes using 
trace elements 

W7 2 

7 Mid-Exam  Mid-Exam W8 2 

8 

Tectonic 

occurrence of 
igneous rocks 

 Oceanic magmatism 

 Convergent margin magmatism 

 Intercontinental volcanism 

 Intercontinental plutonsim 

W9 2 

9 
Introduction to 

metamorphism 

 The limits of metamorphism 

 Metamorphic agents and changes 

 Types of metamorphism 
W10 2 

10 

Classification of 
metamorphic 

rocks 

 Foliated and lineated rocks 

 Non-foliated and non-lineated rocks 

 Specific metamorphic rocks 
W11 2 

11 

Structures and 
textures of 

metamorphic 
rocks 

 The processes of deformation and 

recrystallization 

 Textures of contact metamorphism 

 High-strain metamorphic textures 

 Shear sense indicators 

 Regional orogenic metamorphic textures 

W12 2 

12 

Mineral 
assemblages in 

metamorphic 
rocks 

 Equilibrium mineral assemblages 

 The phase rule in metamorphic systems 

 Chemographic diagrams 
W13 2 
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13 

Metamorphic 
facies and 

metamorphosed 
mafic rocks 

 Metamorphic facies 

 Facies series 

 Metamorphism of mafic rocks 

 Pressure-Temperature-Time (P-T-t) paths 

W14 2 

14 

Regional 
occurrence and 

tectonic 
significance of 
metamorphic 

rocks 

 Metamorphism along convergent plate margins 

 Metamorphism in continental collisions 

 Metamorphism in rifting terrains 
W15 2 

15 Final Exam  Final Exam W16 2 

 ػذد الأعاتُغ والغاػاخ الفؼلُح
Number of Weeks /and Contact Hours Per Semester 

16 32 

 

Practical / Training/ Tutorials/ Exercises Aspects ٍ  هىضىػاخ ذٌفُز خطح  الجاًة الؼول  
 

 الشقن
Order 

 الرواسَيالوهام / خ الؼولٍ/ هىضىػا

Practical/ Tutorials/ Exercises Aspects  
 الأعثىع

Week Due 
 الغاػاخ الفؼلُح

Cont. H 

1 
 Description of igneous rocks and their mineral composition in 

hand specimen 
W1 2 

2  Textures of igneous rocks in hand specimen W2  2 

3 
 Description of igneous rocks and their mineral composition in 

thin section 
W3 & W4 4 

4  Textures of igneous rocks in thin section W5 & W6 4 

5 
 Description of metamorphic rocks and their mineral composition 

in hand specimen 
W7 2 

6  Textures of metamorphic rocks in hand specimen W8 2 

7 
 Description of metamorphic rocks and their mineral composition 

in thin section 

W9 & 

W10 
4 

8  Textures of metamorphic rocks in thin section 
W11 & 
W12 

4 

9  Review W13 2 

10  Final Exam W14 2 

الأعاتُغ والغاػاخ الفؼلُح اجوالٍ  
Number of Weeks /and Contact Hours Per Semester 

14 28 

 

Teaching Strategies اعرشاذُجُاخ الرؼلُن والرؼلن 
 Interactive Lectures انًحاضزاخ انتفاػهُح -

 Practical Exercises تًارٍَ ػًهُح -

 Self-Study انتؼهى انذاتٍ -

 Cooperative Study انتؼهى انتؼاوٍَ -
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  Tasks and Assignments الأًشطح والركلُفاخ 

  

 م

No 

 الىاجةالركلُف/ 

Assignments 
 ًىع الركلُف

 )فشدٌ/ ذؼاوًٍ( 

 الذسجح الوغرحقح

Mark 
 أعثىع الرٌفُز

Week Due 

1 Assignment-1 (mineral composition of igneous rocks) ٌفزد 
Individually 2 3 

2 Assignment-2 (Textures of igneous rocks) ٌفزد 
Individually 2 5 

3 Assignment-3 (mineral composition of metamorphic 

rocks) 

 فزدٌ
Individually 2 7 

4 Assignment-4 (Textures of metamorphic rocks) ٌفزد 
Individually 

2 9 

5 Assignment-5 (interpretation of phase diagrams) ٍَتؼاو 
Cooperative 2 11 

 Total Score 10  إجوالٍ الذسجح  

 

Learning Assessment الرؼلن ذقىَن  
 

 م
No 

 أعالُة الرقىَن

Assessment Method 
 الرقىَن )أعثىع(هىػذ

Week Due 
 الذسجح
Mark 

 %الىصى الٌغثٍ
Proportion of Final 

Assessment 

1 
 )ػًهٍ( الأَشطح وانتكهُفاخ

 Tasks and Assignments (practical) 

W3, W5, W7, W9, 
W11 

10 6.7 

2 
 انًشاركح )َظزٌ(

Participation (theoretical) 
Weekly 10 6.7 

3 
 )ػًهٍ( (1كىس)

Quiz (1) (practical) 
W6 

5 3.3 

4 
 )َظزٌ( اختثار َصف انفصم

Midterm Exam (theoretical) 
W8 

20 13.3 

5 
 )ػًهٍ( (2كىس)

Quiz (2) (practical) 

W12 
5 3.3 

6 
 تقزَز )ػًهٍ(

Report (practical) 
W13 

5 3.3 

7 
 اختثار َهاَح انفصم )ػًهٍ(
Final Exam (practical) 

W 14 
25 16.7 

8 
 اختثار َهاَح انفصم )َظزٌ(

Final Exam (theoretical) 
W16 

70 46.7 

 % Total  150 100 الوجوىع 

 

Learning Resources ن  هصادس الرؼل  
 )اسى انًؤنف، سُح انُشز، اسى انكتاب، دار انُشز، تهذ انُشز(. APAحسة َظاو انًزاجغ  تىثق

Required Textbook(s) ذضَذ ػي هشجؼُي( )لا الشئُغح الوشاجغ  
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1- Winter, J. D (2009), Principles of Igneous and Metamorphic Petrology, Cambridge 

University Press. 
2- Frost, B. R, Frost, C. D, (2014), Essentials of Igneous and Metamorphic Petrology, 

Cambridge University Press. 

Essential References الوشاجغ الوغاًذج 

1- Winter, J. D (2001), an Introduction to Igneous and Metamorphic Petrology, Prentice Hall. 

Electronic Materials and Web Sites etc. الوصادس الإلكرشوًُح وهىاقغ الإًرشًد 

None. 

 
 

Course Policies الوقشس ٍ  الضىاتط والغُاعاخ الورثؼح ف
 

1   Class Attendance حضور الفعاليات التعليمية 

- Students are expected to attend classes regularly and promptly. 
- The attendance should not be less than 80%. 
- If the student has been absent, he is responsible for finding out any missed material by 

consulting other students or going to the professor’s office hours. 

2 Tardy الحضور المتأخر 

- Attendance and arriving on time for the class are necessary. If the student is late, he will be 
prevented from class. 

3 Exam Attendance/Punctuality ضوابط الامتحان  

- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating الغش 

- According to the rules, cheating is a serious offense and will always result in an imposition 
of a penalty. The penalties that can be started from the range of canceling the result of the 
course to canceling the student’s admission. 

6 Plagiarism الانتحال 

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The 

penalties that can be started by making a zero mark for the work. 
7 Other policies سياسات أخرى 

- The student should by a commitment by the rules inside class and university. Therefore, he 

is expected to show respect for his classmate, instructors &others. 

 


