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 مواصفات مقرر: جيوديناميك

Course Specification of: Geodynamics 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اعن الوقشس

Course Title 
Geodynamics  جيودينامك 

2.  
 سهض الوقشس وسقوه

Course Code and Number 
GEO332 

3.  
 الغاػاخ الوؼروذج للوقشس

Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإخوالٍ

Total هحاضشاخ 
Lecture 

 ػولٍ
Practical 

 /ذواسَيعوٌاس
Seminar/Tutorial 

 ذذسَة

Training 

2 1 - - 3 

4.  
 الوغرىي والفصل الذساعٍ
Study Level and Semester 

  3rd Level, Second Semesterىث، اىفصو اىثاٍّاىَستىي اىثا 

5.  
 )إى وخذخ(الوقشس الورطلثاخ الغاتقح 

Pre-requisites (if any) 
 General Geology (1) PNR111 (1) جُىىىجُح ػاٍح

 Structural Geology PNR311تزمُثُح اى اجُىىىجُاى

6.  
 ()إى وخذخالورطلثاخ الوصاحثح 

Co-requisites (if any) 
 Nonذ لاَىج

7.  

 الوقشسذسط له َالثشًاهح الزٌ 
Program (s) in which the course is offered 

 Geosciencesاىؼيىً اىجُىىىجُح 
 Engineering Geology andو اىجُىتنُْل حاىجُىىىجُا اىهْذسُ

Geotechnics 

8.  
 لغح ذذسَظ الوقشس

Language of teaching the course 
 Englishاّجيُشٌ 

9.  
 اعحًظام الذس

Study System 
 Semesterفصيٍ 

10.  
 هكاى ذذسَظ الوقشس

Location of teaching the course 
 ميُح اىثتزوه واىَىارد اىطثُؼُح 

Faculty of Petroleum and Natural Resources 

11.  
 اعن هؼذ)و( هىاصفاخ الوقشس

Prepared by 

 .Associate Prof. Khaled Mا.ً.د. خاىذ ٍذَذ خْثزٌ 
KHANBARI 

12.  
 تاريخ اعتماد مجلس الجامعة

Date of Approval 
0202 

 

Course Description وصف المقرر    
 وصف اىَقزر ر تاىؼزتُح تالإّجيُشَحوصف اىَقزر ر 

Geodynamics is the study of the forces and 
processes that shape the “solid” part of our 

planet. The course gives a better idea about the 
plate tectonics and the nature of the Earth’s 

lithosphere. The main aim of this course is to 
improve the knowledge of geodynamics with 
emphasis on plate boundaries and deformation 

styles. The course introduces a wide range of 
concepts necessary for integrating mantle and 

lithospheric processes into a plate tectonic 

اىجُىدَْاٍُنا هٍ دراسح اىقىي واىؼَيُاخ اىتٍ تشنو 

َؼطٍ اىَقزر فنزج أفضو . ٍِ مىمثْا" اىصية"اىجشء 

ػِ اىصفائخ اىتنتىُّح وطثُؼح اىغلاف اىصخزٌ 

اىهذف اىزئُسٍ ٍِ هذا اىَقزر هى تذسُِ . ىلأرض

اىَؼزفح تؼيٌ اىجُىدَْاٍُل ٍغ اىتزمُش ػيً دذود 

َقذً اىَقزر ٍجَىػح  .شىجاىصفائخ اىتنتىُّح واَّاط اىت

واسؼح ٍِ اىَفاهٌُ اىلاسٍح ىيتناٍو تُِ ػَيُاخ اىىشاح 

. واىغلاف اىصخزٌ فٍ إطار ٍفهىً اىصفائخ اىتنتىُّح

مَا َتْاوه هذا اىَقزر اىؼذَذ ٍِ الأوصاف الاّسُاتُح 



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 

 

  

 
 

2 

  

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

 

 

framework. This course considers several 
rheological descriptions of Earth materials such 

as brittle and ductile deformation. 

.ىَىاد الأرض ٍثو اىتشىٓ اىهش واىَزُ  

 

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

a1.  Define the basic concepts of Geodynamics.  ٌَؼزف اىَفاهٌُ الاساسُح ىؼي

 اىجُىدَْاٍُل.

a1 -  

a2.  Identify the types of plate boundaries and their 

associating structures. 
ََُش اّىاع دذود اىصفائخ اىتنتىُّح 

 واىتزامُة اىَزتثطح تها.

a2 –  

b1.  Describe the plate kinematics and their 

relationship with landscapes. 
َىصف دزمح اىصفائخ وػلاقتها 

 تاىَظاهز اىطثُؼُح. 

b1–  

 

b2. Solve problems of kinematic and dynamic 

analysis of faults. 
َذو ٍسائو اىتذيُو اىذزمٍ 

 واىذَْاٍُنٍ ىيفىاىق.

 

b2 - 

c1. Explain the mechanics of the lithosphere, 

deformation and rock rheology. 
َشزح ٍُناُّنُح اىغلاف اىصخزٌ، 

  اىتشىهاخ واّسُاتُح اىصخىر.

c1 - 

c2.  Analyze the plates geometry and reconstruct 

plate movements. 
َذيو اىشنو اىهْذسٍ ىيصفائخ وَؼُذ 

 تْاء دزمح اىصفائخ.

c2 - 

d1.  Participate in basic discussion in Geodynamics 

and any topics that have direct or indirect 

relationship with this science. 

اٌ ّقاشاخ اساسُح ػِ ػيٌ َشارك فٍ 

اىجُىدَْاٍُل واٌ ٍىاضُغ ىها ػلاقح 

 ٍثاشزج او غُز ٍثاشزج تهذا اىؼيٌ.

d1 - 

d2.  Use the geodynamics knowledge and 

experience to document deformation types in 

written reports. 

َستخذً ٍؼزفح وخثزج ػيٌ اىجُىدَْاٍُل 

ٍ متاتح ىتىثُق اّىاع اىتشىهاخ ف

 اىتقارَز.

d2 - 

 

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

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 التعلم المقصودة من البرنامج مخرجات

 (Program Intended Learning Outcomes( 

 )تنتة جَُغ ٍخزجاخ اىثزّاٍج مَا هٍ رٍشا وّصا(

a1 Define the basic concepts of Geodynamics. A1 Express knowledge and understanding 

of geological-specific theories, 
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paradigms, concepts and principles, in 

addition to general literature and basic 

science. 

a2 Identify the types of plate boundaries and their 

associating structures. 

A2 Explain fundamental geological 

principles and concepts in theoretical, 

practical and vocational situations and 

the possibility of applying them. 

b1 Describe the plate kinematics and their relationship 

with landscapes.  
B1 Integrate synthesized geological data 

on a range of spatial and temporal 

scales to allow for scientific 

interpretations. 

b2 Solve problems of kinematic and dynamic analysis of 

faults. 
B2 Explore knowledge and skills in 

solving geological and environmental 

problems logically and professionally. 

c1 Explain the mechanics of the lithosphere, deformation 

and rock rheology.  

 

C1 Demonstrate the ability to identify 

rocks, minerals, and different structure 

in the field and in the lab. 

c2 Analyze the plates geometry and reconstruct plate 

movements. 
C2 Apply new and established 

technologies with efficiency to collect 

and interpret geological data, 

recognizing their strengths and 

limitations. 

d1 Participate in basic discussion in Geodynamics and 

any topics that have direct or indirect relationship with 

this science. 

D1 Adjust to new environment, and 

function in diverse learning and 

working environments. 

d2 Use the geodynamics knowledge and experience to 

document deformation types in written reports. 
D2 Elucidate the necessary skills of 

practicing responsible and personal 

characteristics with discipline, and 

ability in making decision. 

 

 تاعرشاذُدُاخ الرؼلُن والرؼلن والرقىَن هىاءهح هخشخاخ الرؼلن
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :والرقىَن الرؼلُن والرؼلن هخشخاخ ذؼلن الوقشس )الوؼاسف والفهن( تاعرشاذُدُحهىاءهح أولا: 

First: Alignment of Knowledge and Understanding CILOs 

 هخشخاخ الوقشس/ الوؼشفح والفهن

Knowledge and Understanding CILOs 

 اعرشاذُدُح الرؼلُن والرؼلن

Teaching Strategies 

 الرقىَن اعرشاذُدُح

Assessment Strategies 

- a1 Define the basic concepts of Geodynamics. Lectures  
Discussion 

Direct self-study 
Cooperative study 

Mid-Term Exam 
Final Exam 

- a2 Identify the types of plate boundaries and 

their associating structures. 
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 الرذسَظ والرقىَن:     هخشخاخ ذؼلن الوقشس )الوهاساخ الزهٌُح( تاعرشاذُدُحهىاءهح ثاًُا: 
Second: Alignment of Intellectual Skills CILOs                               

 هخشخاخ الوقشس/ الوهاساخ الزهٌُح
Intellectual Skills CILOs 

 اعرشاذُدُح الرؼلُن والرؼلن

Teaching Strategies 

 اعرشاذُدُح الرقىَن

Assessment Strategies 

- b1 Describe the plate kinematics and their 

relationship with landscapes.  
Lectures  

Discussion 
Practical Exercises 

Direct self-study 

 

Mid-term Exam 
Final Exam 
Tasks and 

Assignments - b2 Solve problems of kinematic and dynamic 

analysis of faults. 

 

 :الرذسَظ والرقىَن تاعرشاذُدُح هخشخاخ ذؼلن الوقشس )الوهاساخ الوهٌُح والؼولُح(هىاءهح  ثالثا:

Third: Alignment of Professional and Practical Skills CILOs 

 الوهاساخ الوهٌُح والؼولُحهخشخاخ الوقشس/ 

Professional and Practical Skills CILOs 

 اعرشاذُدُح الرؼلُن والرؼلن

Teaching Strategies 

 اعرشاذُدُح الرقىَن

Assessment Strategies 

- c1 Explain the mechanics of the lithosphere, 

deformation and rock rheology.   
Lectures  

Discussion 
Practical Exercises 

Direct self-study 
Cooperative study 

Mid-term Exam 
Final Exam 
Tasks and 

Assignments 
- c2 Analyze the plates geometry and 

reconstruct plate movements. 

 

     :الرذسَظ والرقىَن حهخشخاخ ذؼلن الوقشس )الوهاساخ الؼاهح( تاعرشاذُدُهىاءهح ؼا: سات
 Fourth: Alignment of Transferable (General) Skills CILOs 

 هخشخاخ الوقشس 
Transferable (General) Skills CILOs  

 اعرشاذُدُح الرؼلُن والرؼلن
Teaching Strategies 

 ناعرشاذُدُح الرقىَ
Assessment Strategies 

- d1 Participate in basic discussion in 

Geodynamics and any topics that have 

direct or indirect relationship with this 

science. 

Lectures  
Discussion 

Direct self-study 
Cooperative study 

Mid-term Exam 
Final Exam 

Writing Reports 

- d2 Use the geodynamics knowledge and 

experience to document deformation 

types in written reports. 
   

 

 Course Content    هحرىي الوقشس 
 

Theoretical Aspect   الداًة الٌظشٌ هىضىػاخ                                                   

 الشقن

Order 

 ئُغح/ الىحذاخالوىضىػاخ الش

Topic List / Units 
 الوىضىػاخ الفشػُح

Sub Topics List 

ػذد 

 الأعاتُغ 
Number 

of Weeks 

الغاػاخ 
 الفؼلُح
Contact 

Hours 

سهىص 
هخشخاخ 

 الرؼلن للوقشس

(CILOs) 

1 Introduction 

- Geodynamics definition 

- The origin of the Earth 

- The internal structure of the 

1 2 a1 
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Earth 

2 Plate Tectonics 

- Continental drift 

- Sea-floor spreading 

- Plate tectonics theory 
2 4 a1, a2 

3 
Divergent Plate 

Boundaries  

- Mid-oceanic ridges 

- Structure and composition of 

the oceanic crust 

- Magmatism at oceanic-ridges 

- Seismicity 

- Magnetic anomalies 

- Continental rift 

1 2 a1, a2 

4 
Convergent Plate 

Boundaries 

- Types of convergent plate 

boundaries 

- Factors influencing the nature 

of convergent plate 

boundaries 

- Magmatism 

- Seismicity 

- Deformation at convergent 

boundaries 

2 4 a1, a2 

5 
Transform Plate 

Boundaries 

- Characteristics of transform 

plate boundaries  

- Types of transform plate 

boundaries 

- Oceanic transform plate 

boundaries 

- Continental transform faults 

- Seismicity 

1 2 a1, a2 

6 
Hotspots and 

Mantle Plumes 

- Evidence for mantle plumes 

- Characteristics of hotspots 

and mantle plumes 

- Evolution of mantle plumes 

- Mantle plumes beneath the 

ocean floor 

- Mantle plumes beneath the 

continents 

1 2 a1, a2,  

7 Plate Kinematics 

- Driving mechanism 

- Rates of motion 

- Triple junction 
1 2 

b1, b2, 

c1, c2 

8 
Tectonics and 
Landscapes 

- Factors influencing 

continental landscapes 

- Evolution of shields 

- Stable platforms 

2 4 
b1, b2, 
c1, c2 
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- Folded mountains belts 

- Continental rifts 

- Flood basalts: plains and 

plateaus 

- Magmatic arcs 

9 
Stress and Strain 

in Solids 

- Body forces and surface 

forces 

- Stress in two dimensions 

- Stress in three dimensions 

- Stress measurements 

- Basic ideas about strain 

- Strain measurements 

1 2 
b1, b2, 

c2 

10 Rock Rheology 

- Definition 

- Elasticity 

- Plastic deformation and 

rupture 

- Mantle rheology 

- Crustal rheology 

1 2 
b1, b2, 

c2 

11 
Rock Failure and 

Faulting 

- Classification of faults 

- Anderson theory of faulting 

- Kinematic and paleostress 
1 2 

b1, b2, 
c2 

 
 ػذد الأعاتُغ والغاػاخ الفؼلُح

Number of Weeks /and Contact Hours Per Semester 14 28  

 
 

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

 الشقن

Order 

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

 ػذد الأعاتُغ
Number of 

Weeks 

الغاػاخ 

 الفؼلُح
Contact 
Hours 

سهىص هخشخاخ 

 الرؼلن
Course ILOs 

1 Stereographic Projection 1 2 a1, a2 

2 Kinematic and Dynamic Analysis of Faults 2 4 a2, b1, b2, 
c1 

3 Brittle Failure (Stress) 1 2 a2, b2, b1  
4 Strain Measurement 1 2 a2, b2, c2 
5 Deformation Mechanisms and Microstructures 1 2 a2, b2, c1 
6 Plate Geometry 2 4 a1, a2, b1 

7 Plates in Velocity Space 1 2 a1, a2, b1 
8 Stability of Triple Junctions 2 4 a1, a2, b1 
9 Plate Tectonics and Earthquakes 1 2 b1, b2, c2 

10 Review 1 2 d1, d2 
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11 Final Exam 1 2 d1, d2 
 اخوالٍ الأعاتُغ والغاػاخ الفؼلُح

Number of Weeks /and Contact Hours Per Semester 
14 

28  

 

Teaching Strategies اعرشاذُدُاخ الرؼلُن والرؼلن 
 اىَذاضزاخ اىتفاػيُح Interactive Lectures 

 تَارَِ ػَيُح Practical Exercises 

 ٍاىتؼيٌ اىذات Self-Study 

 ٍّاىتؼيٌ اىتؼاو Cooperative Study 

 

Tasks and Assignments الأًشطح والركلُفاخ 
   

 م
No 

 الىاخةالركلُف/ 
Assignments/ Tasks 

ًىع الركلُف 
 )فشدٌ/ ذؼاوًٍ(

الذسخح 

 الوغرحقح
Mark 

أعثىع 

 الرٌفُز
Week Due 

هخشخاخ 

 الرؼلن

CILOs 

(symbols) 

1 Assignment-1 (stereographic projection) ٌفزد 

Individually 
2 W 3 a1, a2 

2 Assignment-2 (dynamic and kinematic of faults) ٍّتؼاو 

Cooperative 2 W 5 
a2, b1, 

b2, c1 

3 Assignment-3 (Stress and Strain Measurements) ٍّتؼاو 

Cooperative 2 W 7 
a2, b2, 

c2 

4 Assignment-4 (plates geometry and velocity) ٍّتؼاو 

Cooperative 2 W 9 
a1, a2, 

b1 

5 Assignment-5 (stability of triple junctions) ٌفزد 

Individually 2 W 11 
a1, a2, 

b1 

   Total Score  10 إخوالٍ الذسخح 

 

Learning Assessment الرؼلن ذقُُن  

 الشقن

No. 

 أًشطح الرقُُن 
Assessment Tasks 

 أعىع

 الرقُُن
Week due 

 الذسخح

Mark 

ًغثح الذسخح إلً 

 حذسخح الٌهائُال
Proportion of 

Final Assessment  

  هخشخاخ الرؼلن
CILOs (symbols) 

1 
 )ػَيٍ( الأّشطح واىتنيُفاخ

 Tasks and Assignments (practical) 

W3, W5, 

W7, W9, 

W11 

10 6.7% 
a1, a2, c1, c2 

2 
 )ّظزٌ( اىَشارمح

Participation (theoretical) 
Weekly 10 6.7% 

a1, a2, c1, d1 

3 
 )ػَيٍ( (1مىس)

Quiz (1) (practical) 

W6 

5 3.3% 
a1, a2, c1, c2 

4 
 )ّظزٌ( اختثار ّصف اىفصو

Midterm Exam (theoretical) 
W8 

20 13.3% 
a1, a2, b1, b2 
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5 
 )ػَيٍ( (2مىس)

Quiz (2) (practical) 

W12 
5 3.3% 

a1, a2, c1, c2 

6 
 تقزَز )ػَيٍ(

Report (practical) 

W13 
5 3.3% 

a1, a2, c1, d2 

7 
 اختثار ّهاَح اىفصو )ػَيٍ(
Final Exam (practical) 

W14 
25 16.7% 

a1, a2, c1, c2 

8 
 اختثار ّهاَح اىفصو )ّظزٌ(

Final Exam (theoretical) 

W16 
70 46.7% 

a1, a2, b1, b2, 
d1 

 Total  ٍ100 150 الإخوال%  

 

Learning Resources الرؼلن   هصادس  
 )اسٌ اىَؤىف، سْح اىْشز، اسٌ اىنتاب، دار اىْشز، تيذ اىْشز(. APAدسة ّظاً اىَزاجغ  تىثق

Required Textbook(s) ذضَذ ػي هشخؼُي( )لا الشئُغح الوشاخغ  

1- Turcotte, D., Schubert, G. (2014), Geodynamics, Third Edition, Cambridge University 

Press. 
2- Hamblin W. K., H.G, Christiansen, E. H. (2003), Earth's Dynamic Systems, Tenth Edition, 

Prentice Hall. 

Essential References الوشاخغ الوغاًذج  

1- Rowland, S. M., Duebendorfer, E. M. and Schiefelbein, I. M. (2007), Structural Analysis and 

Synthesis, Third Edition, Blackwell Publishing 

2- Cox, A. (2008), Plate Tectonics How It Works, Blackwell Scientific Publications, Inc. 

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. 



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 

 

  

 
 

9 

  

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

 

 

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 الدُىلىخُح  تشًاهح:/ قغن

 (1هقشس: اللغح الإًدلُضَح ) م2020 -2019الؼام الداهؼٍ: 

 خُىدٌَاهُك :خطح هقشس
Course Plan (Syllabus): Geodynamics 

 
Information about Faculty Member Responsible for the Course ػي أعرار الوقشس هؼلىهاخ  

 الاعن
Name 

 
 )أعثىػُا(الغاػاخ الوكرثُح 

Office Hours 
 

 الوكاى وسقن الهاذف
Location &Telephone No.  

  ج

 

 الغثد

SAT 

 الأحذ

SUN 

 الاثٌُي

MON 

 الثلاثاء

TUE 

 الأستؼاء

WED 

 الخوُظ

THU 

 الثشَذ الإلكرشوًٍ
E-mail 

       

 
General information about the course هؼلىهاخ ػاهح ػي الوقشس 

 اعن الوقشس  .1
Course Title 

Geodynamics  خُىدٌَاهك 

 وسقوه سسهض الوقش  .2
Course Code and Number 

GEO332 

 الغاػاخ الوؼروذج للوقشس  .3
Credit Hours 

 Credit Hoursالغاػاخ الوؼروذج 
 الإخوالٍ

Total هحاضشاخ 
Lecture 

 ػولٍ
Practical 

 /ذواسَيعوٌاس
Seminar/Tutorial 

 ذذسَة

Training 

2 1 - - 3 

 الوغرىي والفصل الذساعٍ  .4
Study Level and Semester 

  3rd Level, Second Semesterاىَستىي اىثاىث، اىفصو اىثاٍّ

 General Geology (1) PNR111 (1) جُىىىجُح ػاٍح  Pre-requisitesالورطلثاخ الغاتقح للوقشس  .5
 Structural Geology PNR311تزمُثُح اى اجُىىىجُاى

 Nonلاَىجذ  Co –requisite()إى وخذخالورطلثاخ الوصاحثح   .6

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

 Geosciencesاىؼيىً اىجُىىىجُح 

 لغح ذذسَظ الوقشس  .8
Language of teaching the course 

 Englishاّجيُشٌ 

9.  
 هكاى ذذسَظ الوقشس

Location of teaching the course 
 ميُح اىثتزوه واىَىارد اىطثُؼُح 

Faculty of Petroleum and Natural Resources 

 

Course Description وصف الوقشس 
Geodynamics is the study of the forces and 

processes that shape the “solid” part of our 
planet. The course gives a better idea about the 
plate tectonics and the nature of the Earth’s 

lithosphere. The main aim of this course is to 
improve the knowledge of geodynamics with 

اىجُىدَْاٍُنا هٍ دراسح اىقىي واىؼَيُاخ اىتٍ تشنو 

َؼطٍ اىَقزر فنزج أفضو . ٍِ مىمثْا "اىصية"اىجشء 

ػِ اىصفائخ اىتنتىُّح وطثُؼح اىغلاف اىصخزٌ 

اىهذف اىزئُسٍ ٍِ هذا اىَقزر هى تذسُِ . ىلأرض

اىَؼزفح تؼيٌ اىجُىدَْاٍُل ٍغ اىتزمُش ػيً دذود 

َقذً اىَقزر ٍجَىػح  .شىجاىصفائخ اىتنتىُّح واَّاط اىت
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emphasis on plate boundaries and deformation 
styles. The course introduces a wide range of 

concepts necessary for integrating mantle and 
lithospheric processes into a plate tectonic 
framework. This course considers several 

rheological descriptions of Earth materials such 
as brittle and ductile deformation. 

واسؼح ٍِ اىَفاهٌُ اىلاسٍح ىيتناٍو تُِ ػَيُاخ اىىشاح 

. واىغلاف اىصخزٌ فٍ إطار ٍفهىً اىصفائخ اىتنتىُّح

مَا َتْاوه هذا اىَقزر اىؼذَذ ٍِ الأوصاف الاّسُاتُح 

.ىَىاد الأرض ٍثو اىتشىٓ اىهش واىَزُ  

 

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

a1 -  ٌَؼررررررررزف اىَفرررررررراهٌُ الاساسررررررررُح ىؼيرررررررر

 .اىجُىدَْاٍُل

a1. Define the basic concepts of Geodynamics. 

a2 – ائخ اىتنتىُّررررح ََُررررش اّررررىاع دررررذود اىصررررف

 واىتزامُة اىَزتثطح تها.

a2. Identify the types of plate boundaries and their 

associating structures. 

b1–  َىصررررررف دزمررررررح اىصررررررفائخ وػلاقتهررررررا

 .تاىَظاهز اىطثُؼُح

 

b1. Describe the plate kinematics and their 

relationship with landscapes. 

b2 - اىتذيُررو اىذزمررٍ واىررذَْاٍُنٍ  َذررو ٍسررائو

 ىيفىاىق.

 b2. Solve problems of kinematic and dynamic 

analysis of faults. 

c1 -  ،ٌَشرررررزح ٍُناُّنُرررررح اىغرررررلاف اىصرررررخز

 اىتشىهاخ واّسُاتُح اىصخىر.

 c1. Explain of the mechanics of the lithosphere, 

deformation and rock rheology. 

c2 - اىشرنو اىهْذسرٍ ىيصرفائخ وَؼُرذ تْرراء  َذيرو

 .دزمح اىصفائخ

c2. Analyze the plates geometry and reconstruct plate 

movements. 

d1 -  ٌَشررارك فررٍ اٌ ّقاشرراخ اساسررُح ػررِ ػيرر

اىجُىدَْاٍُررررل واٌ ٍىاضررررُغ ىهررررا ػلاقررررح 

 .ٍثاشزج او غُز ٍثاشزج تهذا اىؼيٌ

d1. Participate in basic discussion in Geodynamics and 

any topics that have direct or indirect relationship 

with this science. 

d2 -  َسررتخذً ٍؼزفررح وخثررزج ػيررٌ اىجُىدَْاٍُررل

 ىتىثُق اّىاع اىتشىهاخ فٍ متاتح اىتقارَز.

d2. Use the geodynamics knowledge and experience to 

document deformation types in written reports. 

 

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 
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1 Introduction 

 Geodynamics definition 

 The origin of the Earth 

 The internal structure of the Earth 

W1 2 

2 Plate Tectonics 
 Continental drift 

 Sea-floor spreading 

 Plate tectonics theory 

W2 & 
W3 

4 

3 

Divergent 
Plate 

Boundaries 

 Mid-oceanic ridges 

 Structure and composition of the oceanic crust 

 Magmatism at oceanic-ridges 

 Seismicity 

 Magnetic anomalies 

 Continental rift 

W4 2 

4 

Convergent 
Plate 

Boundaries 

 Types of convergent plate boundaries 

 Factors influencing the nature of convergent plate 

boundaries 

 Magmatism 

 Seismicity 

 Deformation at convergent boundaries 

W5 & 

W6 
4 

5 

Transform 
Plate 

Boundaries 

 Characteristics of transform plate boundaries  

 Types of transform plate boundaries 

 Oceanic transform plate boundaries 

 Continental transform faults 

 Seismicity 

W7 2 

7 Mid-Exam  Mid-Exam W8 2 

6 
Hotspots and 

Mantle Plumes 

 Evidence for mantle plumes 

 Characteristics of hotspots and mantle plumes 

 Evolution of mantle plumes 

 Mantle plumes beneath the ocean floor 

 Mantle plumes beneath the continents 

W9 2 

8 
Plate 

Kinematics 

 Driving mechanism 

 Rates of motion 

 Triple junction 
W10 2 

9 
Tectonics and 
Landscapes 

 Factors influencing continental landscapes 

 Evolution of shields 

 Stable platforms 

 Folded mountains belts 

 Continental rifts 

 Flood basalts: plains and plateaus 

 Magmatic arcs 

W11 
& 

W12 

4 

10 
Stress and 

Strain in Solids 

 Body forces and surface forces 

 Stress in two dimensions 

 Stress in three dimensions 

 Stress measurements 

W13 2 
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 Basic ideas about strain 
 Strain measurements 

11 
Rock 

Rheology 

 Definition 

 Elasticity 

 Plastic deformation and rupture 

 Mantle rheology 

 Crustal rheology 

W14 2 

12 
Rock Failure 
and Faulting 

 Classification of faults 

 Anderson theory of faulting 

 Kinematic and paleostress 
W15 2 

13 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  الداًة الؼول  
 

 الشقن
Order 

 الرواسَيالوهام / هىضىػاخ الؼولٍ/ 

Practical/ Tutorials/ Exercises Aspects  
 الأعثىع

Week Due 
 الغاػاخ الفؼلُح

Cont. H 

1  Stereographic Projection W1 2 

2  Kinematic and Dynamic Analysis of Faults W2 & W3 4 

3  Brittle Failure (Stress) W4 2 

4  Strain Measurement W5 2 

5  Deformation Mechanisms and Microstructures W6 2 

6  Plate Geometry W7 & W8 4 

7  Plates in Velocity Space W9 2 

8  Stability of Triple Junctions 
W10 & 
W11 

4 

9  Plate Tectonics and Earthquakes W12 2 

10  Review W13 2 

11  Final Exam W14 2 

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

14 28 

 
Teaching Strategies اعرشاذُدُاخ الرؼلُن والرؼلن 

 Interactive Lectures اىَذاضزاخ اىتفاػيُح -

 Practical Exercises تَارَِ ػَيُح -

 Self-Study اىتؼيٌ اىذاتٍ -

 Cooperative Study اىتؼيٌ اىتؼاوٍّ -

 

  Tasks and Assignments الأًشطح والركلُفاخ 

  



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 

 

  

 
 

14 

  

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

 

 

 م
No 

 الىاخةالركلُف/ 

Assignments 
)فشدٌ/ ًىع الركلُف 

 ذؼاوًٍ(

 الذسخح الوغرحقح

Mark 
 أعثىع الرٌفُز

Week Due 

1 Assignment-1 (stereographic projection) ٌفزد 
Individually 

2 W3 

2 Assignment-2 (dynamic and kinematic of faults) ٍّتؼاو 
Cooperative 2 W 5 

3 Assignment-3 (Stress and Strain Measurements) ٍّتؼاو 
Cooperative 2 W 7 

4 Assignment-4 (plates geometry and velocity) ٍّتؼاو 
Cooperative 2 W 9 

5 Assignment-5 (stability of triple junctions) ٌفزد 
Individually 2 W 11 

 Total Score 10  إخوالٍ الذسخح  

 

Learning Assessment الرؼلن ذقىَن  
 

 م
No 

 أعالُة الرقىَن

Assessment Method 
 الرقىَن )أعثىع(هىػذ

Week Due 
 الذسخح
Mark 

 %الىصى الٌغثٍ
Proportion of Final 

Assessment 

1 
 )ػَيٍ( الأّشطح واىتنيُفاخ

 Tasks and Assignments (practical) 

W3, W5, W7, W9, 
W11 

10 6.7 

2 
 اىَشارمح )ّظزٌ(

Participation (theoretical) 
Weekly 10 6.7 

3 
 )ػَيٍ( (1مىس)

Quiz (1) (practical) 
W6 

5 3.3 

4 
 )ّظزٌ( اختثار ّصف اىفصو

Midterm Exam (theoretical) 
W7 

20 13.3 

5 
 )ػَيٍ( (2مىس)

Quiz (2) (practical) 

W12 
5 3.3 

6 
 تقزَز )ػَيٍ(

Report (practical) 

W13 
5 3.3 

7 
 اختثار ّهاَح اىفصو )ػَيٍ(
Final Exam (practical) 

W 14 
25 16.7 

8 
 اختثار ّهاَح اىفصو )ّظزٌ(

Final Exam (theoretical) 
W16 

70 46.7 

 % Total  150 100 الودوىع 

 

Learning Resources   هصادس الرؼلن 
 )اسٌ اىَؤىف، سْح اىْشز، اسٌ اىنتاب، دار اىْشز، تيذ اىْشز(. APAدسة ّظاً اىَزاجغ  تىثق

Required Textbook(s) ذضَذ ػي هشخؼُي( )لا الشئُغح الوشاخغ  

1- Turcotte, D., Schubert, G. (2014), Geodynamics, Third Edition, Cambridge University 
Press. 

2- Hamblin W. K., H.G, Christiansen, E. H. (2003), Earth's Dynamic Systems, Tenth Edition, 
Prentice Hall. 
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Essential References الوشاخغ الوغاًذج 

1- Rowland, S. M., Duebendorfer, E. M. and Schiefelbein, I. M. (2007), Structural Analysis 

and Synthesis, Third Edition, Blackwell Publishing. 

2- Cox, A. (2008), Plate Tectonics How It Works, Blackwell Scientific Publications, Inc. 

Electronic Materials and Web Sites etc. الوصادس الإلكرشوًُح وهىاقغ الإًرشًد 
 

 

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. 
 


