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 مواصفات مقرر: جيوفيزياء 

Course Specification of: Geophysics 

 

General information about the course المعلومات العامة عن المقرر    

1.  
 اعى انًمشس

Course Title 
 جيوفيزياء 

Geophysics 

2.  
 سيض انًمشس ٔسلًّ

Course Code and Number 
PNR 213 

3.  
 انغاػاخ انًؼرًذج نهًمشس

Credit Hours 

 Credit Hoursانغاػاخ انًؼرًذج 
 الإجًانٙ
Total يحاظشاخ 

Lecture 
 ػًهٙ

Practical 
 /ذًاسٍٚعًُاس

Seminar/Tutorial 
 ذذسٚة

Training 

2 1 - - 3 

4.  
 انًغرٕٖ ٔانفصم انذساعٙ
Study Level and Semester  الفصل الأول –المستوى الثاني 

5.  
 )إٌ ٔجذخ(انًمشس انًرطهثاخ انغاتمح 

Pre-requisites (if any) 
 لايوجد

6.  
 ()إٌ ٔجذخانًرطهثاخ انًصاحثح 

Co-requisites (if any) 
 لا يوجد

7.  
 انًمشسذسط نّ ٚانثشَايج انز٘ 

Program (s) in which the course is offered متطلب لكافة الأقسام في كلية البترول والموارد الطبيعيه 

8.  
 نغح ذذسٚظ انًمشس

Language of teaching the course  انجليزي -عربي 

9.  
 َظاو انذساعح

Study System 
 فصلي

10.  
 يكاٌ ذذسٚظ انًمشس

Location of teaching the course 
 الحرم الجامعي

11.  
 اعى يؼذ)ٔ( يٕاصفاخ انًمشس

Prepared by 
 د. مروان أحمد البعداني

12.  
 تاريخ اعتماد مجلس الجامعة

Date of Approval 
 

 

Course Description وصف المقرر    
 وصف انًمشس س ثبنؼشثيخ ثبلإَجهيزيخوصف انًمشس س 

The subject of geophysics is one of the most important 

topics in exploration and prospecting processes, if not the 

most important topic, as it depends on the employment of 

all geological information with data obtained from the 

different geophysical methods and then obtaining the 

desired results according to the problem presented. 

A specialized course has been designed in this program, 

which develops the graduates' capabilities to examine, 

process and interpret data. 

Emphasis will be placed on potential methods, 

هى احذ أهى انًىاضيغ  انججىفجزثبءيؼتجش يىضىع 

أٌ نى يكٍ هى ػًهيبد الاستكشبف وانتُميت في 

انًىضىع الأهى حيث يؼتًذ ػهى تىظيف كبفخ 

انًؼهىيبد انجيىنىجيخ يغ انجيبَبد انًتحصم ػهيهب 

يٍ انطشق انجيىفيزيبئيخ انًختهفخ ويٍ ثى انحصىل 

 ػهى انُتبئج انًشجىح وفمب نهًشكهخ انًطشوحخ. 

في هزا  يتخصصدساسي  نمذ تى تصًيى يمشس

ػهى فحص  انخشيجانجشَبيج يًب يطىس لذساد 

 انجيبَبد ويؼبنجتهب ويٍ ثى تفسيشهب. 

سيتى انتشكيز ػهى طشق انجهذ وثبنزاد انطشيمخ 
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particularly the gravity and magnetic methods, in 

addition to seismic and electrical methods, for their wide 

applications in various geological, oil fields, water 

investigation, and engineering and environmental 

applications. 

انطشق  ، ثبلاضبفخ انىانجزثيخ وانطشيمخ انًغُبطيسيخ

 بانزنزانيخ و انطشيمخ انكهشثبئيخ ورنك نتطجيمبته

لاد انجيىنىجيخ وانُفطيخ انىاسؼخ في يختهف انًجب

 وانجيئيخ.وانجحث ػٍ انًيبِ و انتطجيمبد انهُذسيخ 

 

 

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :ٌتؼذ الاَرٓاء يٍ دساعح انًمشس عٕف ٚكٌٕ انطانة لادسا ػهٗ أ 

a1.  Demonstrate the history of the evolution of 

geophysical methods and its role in various 

exploration and prospecting operations. 

ذاسٚخ ذطٕس انطشق انجٕٛفٛضٚائٛح ٔدٔسْا فٙ  ٚششح

 ػًهٛاخ الاعركشاف ٔانرُمٛة انًخرهفح.

a1 -  

a2.  Understand the subject of geophysics and 

confirms its relationship with other geological 

sciences (geological mapping, exploration and 

prospecting for hydrocarbons (oil and gas), 

mineral deposits, industrial minerals and rocks, 

water, etc.). 

انؼهٕو كذ ػلالرٓا يغ ٚؤٚفٓى يٕظٕع انجٕٛفٛضٚاء ٔ

انجٕٛنٕجٛح الأخشٖ )سعى انخشائػ انجٕٛنٕجٛح، 

، الاعركشاف ٔانرُمٛة ػٍ انٓاٚشٔكشتٌٕ )انُفػ ٔانغاص(

انشٔاعة انًؼذَٛح، انًؼادٌ ٔانصخٕس انصُاػٛح، انًٛاِ، 

 .ٔيا إنٗ رنك(

a2 –  

b1.  Assesses specialized problems in the field of 

geophysics and suggests some solutions and 

treatments. 

ٔٚمرشح ٚمٛى انًشاكم انًرخصصح فٙ يجال انجٕٛفٛضٚاء 

 تؼط انحهٕل ٔانًؼانجاخ.

b1–  

 

b2. Using computer programs in the field of 

geophysics as well as manual work. 
فٙ يجال انجٕٛفٛضٚاء ٔكزنك انحاعٕب تشايج ٚغرخذو 

 انؼًم انٛذٔ٘.

b2 - 

c1. Analyzes the geophysical information and 

linking them with different geological 

information to solve the problems at hand. 

انًؼهٕياخ ٓا يغ ٚشتطانجٕٛفٛضٚائٛح ٔٚحهم انًؼهٕياخ 

 انجٕٛنٕجٛح انًخرهفح نحم انًشاكم انًطشٔحح.

c1 - 

c2.  Fluent in choosing the best geophysical 

methods and possible alternatives to achieve the 

best results. 

 انًًكُح ٔانثذائمانجٕٛفٛضٚائٛح ٚجٛذ اخرٛاس أفعم انطشق 

 .نرحمٛك أفعم انُرائج

c2 - 

d1.  Works with his colleagues as a team. .ٚؼًم يغ صيلائّ كفشٚك ٔاحذ d1 - 

d2.  Communicates effectively with the relevant 

authorities for the purpose of carrying out the 

work and accomplishing it in the best possible 

way. 

ٚرٕاصم تفؼانٛح يغ انجٓاخ راخ انؼلالح نغشض ذُفٛز 

 انؼًم ٔاَجاصِ تأفعم غشٚمح يًكُح.

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) 

 مخرجات التعلم المقصودة من البرنامج

 (Program Intended Learning Outcomes( 
 )تكتت جًيغ يخشجبد انجشَبيج كًب هي سيزا وَصب(

a1 Demonstrate the history of the evolution of 

geophysical methods and its role in various 

exploration and prospecting operations. 

A1 A1 

a2 Understand the subject of geophysics and confirms its 

relationship with other geological sciences (geological 

mapping, exploration and prospecting for 

hydrocarbons (oil and gas), mineral deposits, 

A2 A2 
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industrial minerals and rocks, water, etc.). 

b1 Using computer programs in the field of geophysics as 

well as manual work. 
B1 B1 

b2 Assesses specialized problems in the field of 

geophysics and suggests some solutions and 

treatments. 

B2 B2 

c1 Analyzes the geophysical information and linking 

them with different geological information to solve the 

problems at hand. 

C2 C2 

c2 Fluent in choosing the best geophysical methods and 

possible alternatives to achieve the best results. 

C3 C3 

d1 Works with his colleagues as a team. D1 D1 

d2 Communicates effectively with the relevant authorities 

for the purpose of carrying out the work and 

accomplishing it in the best possible way. 

D2 D2 

 

 تاعرشاذٛجٛاخ انرؼهٛى ٔانرؼهى ٔانرمٕٚى يٕاءيح يخشجاخ انرؼهى
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :ٔانرمٕٚى انرؼهٛى ٔانرؼهى يخشجاخ ذؼهى انًمشس )انًؼاسف ٔانفٓى( تاعرشاذٛجٛحيٕاءيح أٔلا: 

First: Alignment of Knowledge and Understanding CILOs 

 يخشجاخ انًمشس/ انًؼشفح ٔانفٓى

Knowledge and Understanding CILOs 

 اعرشاذٛجٛح انرؼهٛى ٔانرؼهى

Teaching Strategies 

 انرمٕٚى اعرشاذٛجٛح

Assessment Strategies 

- a1 Demonstrate the history of the evolution of 

geophysical methods and its role in various 

exploration and prospecting operations. 

Explanatory lectures 
using the data show. 
 
 

Theoretical exams. 
 

- a2 Understand the subject of geophysics and 

confirms its relationship with other 

geological sciences (geological mapping, 

exploration and prospecting for 

hydrocarbons (oil and gas), mineral 

deposits, industrial minerals and rocks, 

water, etc.). 

 

 انرذسٚظ ٔانرمٕٚى:     ذؼهى انًمشس )انًٓاساخ انزُْٛح( تاعرشاذٛجٛح يخشجاخيٕاءيح ثاَٛا: 
Second: Alignment of Intellectual Skills CILOs                              

 يخشجاخ انًمشس/ انًٓاساخ انزُْٛح
Intellectual Skills CILOs 

 اعرشاذٛجٛح انرؼهٛى ٔانرؼهى

Teaching Strategies 

 اعرشاذٛجٛح انرمٕٚى

Assessment Strategies 

- b1 Assesses specialized problems in the field 

of geophysics and suggests some solutions 

and treatments. 

Examples, exercises 
and brainstorming. 
 

Oral examination and 
reports. 
 

- b2 Using computer programs in the field of 

geophysics as well as manual work. 

 



Republic of Yemen 

Ministry of Higher Education & Scientific 

Research  

Sana'a University 

Faculty of Petroleum & Natural Resources      

 الجمهوريـــة اليمنــــية
 العـالــي والبحث العلميوزارة التعليـم 

 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 

 

  

 

 
4 

  

                            Rector of Sana’a University 

                        Prof. Dr. Al Qaseem Mohammed Abas 
 

 

 :انرذسٚظ ٔانرمٕٚى تاعرشاذٛجٛح يخشجاخ ذؼهى انًمشس )انًٓاساخ انًُٓٛح ٔانؼًهٛح(يٕاءيح  ثانثا:
Third: Alignment of Professional and Practical Skills CILOs 

 انًٓاساخ انًُٓٛح ٔانؼًهٛحيخشجاخ انًمشس/ 

Professional and Practical Skills CILOs 

 اعرشاذٛجٛح انرؼهٛى ٔانرؼهى

Teaching Strategies 

 اعرشاذٛجٛح انرمٕٚى

Assessment Strategies 

- c1 Analyzes the geophysical information 

and linking them with different 

geological information to solve the 

problems at hand. 

Tasks and assignments. 
 

Assessment of the 
tasks and assignments 
by direct questions. 
  

- c2 Fluent in choosing the best geophysical 

methods and possible alternatives to 

achieve the best results. 

 

     :انرذسٚظ ٔانرمٕٚى حيخشجاخ ذؼهى انًمشس )انًٓاساخ انؼايح( تاعرشاذٛجٛيٕاءيح ساتؼا: 
 Fourth: Alignment of Transferable (General) Skills CILOs 

 يخشجاخ انًمشس 
Transferable (General) Skills CILOs 

 اعرشاذٛجٛح انرؼهٛى ٔانرؼهى
Teaching Strategies 

 اعرشاذٛجٛح انرمٕٚى
Assessment Strategies 

- d1 Works with his colleagues as a team. Doing research and 
reports. 
 

View and discuss 
research and reports. 
 

- d2 Communicates effectively with the 

relevant authorities for the purpose of 

carrying out the work and 

accomplishing it in the best possible 

way. 
   

 

 Course Content                                                                    يحرٕٖ انًمشس 
 

Theoretical Aspect                                                       انجاَة انُظش٘ يٕظٕػاخ 

 انشلى

Order 

انًٕظٕػاخ 

 انشئٛغح/ انٕحذاخ

Topic List / 

Units 

 انًٕظٕػاخ انفشػٛح

Sub Topics List 

 ػذد الأعاتٛغ 
Number 

of Weeks 

انغاػاخ 

 انفؼهٛح
Contact 

Hours 

يخشجاخ سيٕص 

 انرؼهى نهًمشس

(CILOs) 

1 Introduction 

- The placement of the earth relative 

to the solar system.  

- The shape of the earth.  

- Earth envelopes.  

- The composition of the earth's 

interior. 

- Divisions of the earth's crust, 

mantle and core, and the 

composition of each.  

- The most important interruption 

surfaces (Moho - Gutenberg). 

3 6 

a1 

a2 

c2 
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- Physical properties of the rocks 

(density, magnetism, electrical, 

electromagnetic, elastic, radioactive 

and thermal) 

- The natural and artificial fields of 

the earth, the gravitational and 

magnetic fields, the electrical and 

electromagnetic fields, the earth's 

heat and seismic waves. 

2 
Gravity 

Method 

- Gravitational Force, Acceleration 

and Potential 

- Variations in Gravity Field 

- Corrections of Observed Gravity 

Data 

- Measurement of Gravity and 

Instruments 

- Density of Rocks and its 

Determination  

2 4 

a1 

a2 

b1 

c1 

 
- Gravity Survey and Contour Maps 

of Bouguer Anomalies 

- Regional and Local Anomalies 

- Interpretation of Gravity Anomalies 

3 
Magnetic 

Method 

- Magnetic Method: Basic Concepts 

and Definitions 

- Magnetism of the Earth and 

Magnetic Susceptibility of Rocks 

- Magnetic Induction, Hysteresis 

Curve and Elements of Magnetic 

Field 

2 4 

a1 

a2 

b1 

c1 
- Variations in the Earth's Magnetic 

Field and Magnetization of Rocks 

- Interpretation of Magnetic Data 

4 
Midterm 

Exam 
-  1 2 

a1, a2, 

b1, c1, c2 

5 
Seismic 

Methods 

- How Seismic Waves Propagate  

- Direct, Critically Refracted and 

Reflected Waves 

- True Velocity and apparent velocity 

3 6 

a1 

a2 

b1 

c1 

- Seismic Recording Instruments 

- Seismic Acquisition, Processing 

and Waveform Analysis. 

- Seismic Refraction Interpretation. 

- Seismic Reflection Interpretation. 

6 
Electrical 

Method 

- The basics of electrical current 

flowing to the ground. 

- Methods of arrangement of 

electrodes in the field. 

2 4 

a1 

a2 

b1 
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- Electrical devices. c1 

- Electrical data interpretation 

manually and using specialized 

software. 

7 Final Exam -  1 2 
a1, a2, 

b1, c1, c2 

 
 ػذد الأعاتٛغ ٔانغاػاخ انفؼهٛح

Number of Weeks /and Contact Hours Per Semester 14 28  

 

 

 Practical Aspect (if any)        )انًٕظٕػاخ انؼًهٛح )إٌ ٔجذخ                                               
 

 انشلى

Order 
 انرًاسٍٚ / ذذسٚثاخ انرجاسب انؼًهٛح/

Practical / Exercises/ Tutorials topics 

 ػذد الأعاتٛغ
Number of 

Weeks 

انغاػاخ 

 انفؼهٛح
Contact 

Hours 

سيٕص يخشجاخ 

 انرؼهى
Course ILOs 

1 Physical units and dimensions 1 2 b1, b2, c1, 

d1, d2 

2 
Measurement of some physical properties 

(density, susceptibility, velocity and electricity) 
2 4 b1, b2, c1, 

d1, d2 

3 Newton's Laws Problems 1 2 
b1, b2, c1, 

d1, d2 

4 Corrections of Observed Gravity Data 1 2 b1, b2, c1, 

d1, d2 

5 Coulomb's Law Problems 1 2 b1, b2, c1, 

d1, d2 

6 Corrections of Observed Magnetic Data 1 2 b1, b2, c1, 

d1, d2 

7 Midterm Exam 1 2 b1, b2, c1, 

d1, d2 

8 
Calculation of the Arrival Times for P-Waves and 

S-Waves 
1 2 b1, b2, c1, 

d1, d2 

9 
Calculation of the True and Apparent Velocities 

for P-Waves and S-Waves 
1 2 b1, b2, c1, 

d1, d2 

10 Calculation the Thickness of the Horizontal Layer 1 2 b1, b2, c1, 

d1, d2 

11 Ohm's Law problems 1 2 b1, b2, c1, 

d1, d2 

12 
Calculation of specific resistance and depth from 

standard curves 
1 2 b1, b2, c1, 

d1, d2 

13 Final Exam 1 2 b1, b2, c1, 

d1, d2 
  28 14 اجًانٙ الأعاتٛغ ٔانغاػاخ انفؼهٛح
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Number of Weeks /and Contact Hours Per Semester 

 

Teaching Strategies اعرشاذٛجٛاخ انرؼهٛى ٔانرؼهى 
 Lectures. 

 Exercises. 

 Field applications. 

 Brain storming. 

 Tasks and activities. 

 

Tasks and Assignments الأَشطح ٔانركهٛفاخ 
   

 و
No 

 انٕاجةانركهٛف/ 
Assignments/ Tasks 

َٕع انركهٛف 
 )فشد٘/ ذؼأَٙ(

انذسجح 

 انًغرحمح

Mark 

أعثٕع 

 انرُفٛز
Week Due 

 خشجاخ انرؼهى

CILOs (symbols) 

1 
Weekly Reports Individual 

10 1 -11 
b1, b2, c1, c2, 

d2 

2 
Report about a geophysical method Individual 

5 10 
a1, a2, b1, b2, 

c1, d1, d2 

   Total Score  15 إجًانٙ انذسجح 

 

Learning Assessment انرؼهى ذمٛٛى  

 انشلى

No. 
 أَشطح انرمٛٛى 

Assessment Tasks 
 انرمٛٛى أعٕع

Week due 
 انذسجح
Mark 

َغثح انذسجح إنٗ 

 حذسجح انُٓائٛان
Proportion of 

Final Assessment  

  يخشجاخ انرؼهى
CILOs (symbols) 

1 
 الأَشطخ وانتكهيفبد

Tasks and Assignments 
 15 10% 

a1, a2, b1, b2, c1, d1, 

d2 

 Quiz W6 5 3.3% ( 1كٕص) 2
a1, a2, b1, b2, c1, d1, 

d2 

3 
 اخرثاس َصف انفصم

Midterm Exam 
W8 25 16.7% 

a1, a2, b1, b1,c1, c2, 

d1, d2 

 Quiz W12 5 3.3% b1, b2, c1, d1, d2( 2كٕص) 4

5 
 اخرثاس َٓاٚح انفصم )ػًهٙ(

Final Exam (practical) 
W 15 30 20% b1, b2, c1, d1, d2 

6 
 اخرثاس َٓاٚح انفصم )َظش٘(

Final Exam (theoretical) 
W16 70 46.7% a1, a2, b1, c1, c2 

 Total  ٙ100 150 الإجًان%  
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Learning Resources   يصادس انرؼهى 
 )اسى انًؤنف، سُخ انُشش، اسى انكتبة، داس انُشش، ثهذ انُشش(. APAحست َظبو انًشاجغ  تىثك

Required Textbook(s) ذضٚذ ػٍ يشجؼٍٛ( )لا انشئٛغح انًشاجغ  

1. Dobrin, M.B. and Savit, C. H., (1988): "Introduction to geophysical prospecting", the 4th 

Edition. McGraw-Hill Book Co. New York, 867p.  

2. Telford, W.M., Geldart, L.P., Sheriff, R.E. and Lceys, D.A., (1990): "Applied Geophysics" 

2nd edition; Cambridge Univ. Press, 121p. 

Essential References انًشاجغ انًغاَذج 

1. Sharma, P.V., (1976): "Geophysical methods in geology", Elsevier Scientific Publishing 

Company, Amsterdam, The Nether land. 

2. Fowler C.M.R.,( 2004):"The Solid Earth – An Introduction to Global 

Geophysics", (second edition), Cambridge University Press,. ISBN: 0-521-

89307-0 

Electronic Materials and Web Sites etc. انًصادس الإنكرشَٔٛح ٔيٕالغ الإَرشَد 
1. usgs.gov website analytics usgs.gov 

2. trustmyscience.com  

 

Course Policies:  
 

1 Class Attendance:  
- 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:   
- 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:   
- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects: 
- Papers survey or projects should be submitted by the time detriment by the professor. 

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

that can be startedby making a zero mark for the work. 

7 Other policies: 

-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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 يرطهة كهٛح تشَايج:/ لغى

 (1يمشس: انهغح الإَجهٛضٚح ) و2020 -2019انؼاو انجايؼٙ: 

 جٕٛفٛضٚاء :خطح يمشس
Course Plan (Syllabus): Geophysics 

 
Information about Faculty Member Responsible for the Course ػٍ أعرار انًمشس يؼهٕياخ  

 الاعى
Name 

 
 )أعثٕػٛا(انغاػاخ انًكرثٛح 

Office Hours 
 

 انًكاٌ ٔسلى انٓاذف
Location &Telephone No.   

 انغثد

SAT 

 الأحذ

SUN 

 الاثٍُٛ

MON 

 انثلاثاء

TUE 

 الأستؼاء

WED 

 انخًٛظ

THU 

 انثشٚذ الإنكرشَٔٙ
E-mail 

       

 

General information about the course يؼهٕياخ ػايح ػٍ انًمشس 

1.  
 اعى انًمشس

Course Title 
 جٕٛفٛضٚاء

2.  
 ٔسلًّ سسيض انًمش

Course Code and Number 
PNR 213 

 انغاػاخ انًؼرًذج نهًمشس  .3
Credit Hours 

 Credit Hoursانغاػاخ انًؼرًذج 
 الإجًانٙ
Total يحاظشاخ 

Lecture 
 ػًهٙ

Practical 
 /ذًاسٍٚعًُاس

Seminar/Tutorial 
 ذذسٚة

Training 

2 1 - - 3 

4.  
 انًغرٕٖ ٔانفصم انذساعٙ

Study Level and Semester 
 الفصل الأول –المستوى الثاني 

 لايوجد  Pre-requisitesانًرطهثاخ انغاتمح نهًمشس  .5

 لا يوجد Co –requisite()إٌ ٔجذخانًرطهثاخ انًصاحثح   .6

 انًمشسذسط نّ ٚانثشَايج انز٘   .7
Program (s) in which the course is offered متطلب لكافة الأقسام في كلية البترول والموارد الطبيعيه 

 نغح ذذسٚظ انًمشس  .8
Language of teaching the course  انجليزي -عربي 

 َظاو انذساعح  .9
Study System 

 فصلي

 يكاٌ ذذسٚظ انًمشس  .10
Location of teaching the course 

 الحرم الجامعي

 اعى يؼذ)ٔ( يٕاصفاخ انًمشس  .11
Prepared by 

 د. مروان أحمد البعداني

 

Course Description ٔصف انًمشس 
The subject of geophysics is one of the most important  هى احذ أهى انًىاضيغ في  انججىفجزثبءيؼتجش يىضىع
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topics in exploration and prospecting processes, if not the 

most important topic, as it depends on the employment of 

all geological information with data obtained from the 

different geophysical methods and then obtaining the 

desired results according to the problem presented. 

A specialized course has been designed in this program, 

which develops the graduates' capabilities to examine, 

process and interpret data. 

Emphasis will be placed on potential methods, particularly 

the gravity and magnetic methods, in addition to seismic 

and electrical methods, for their wide applications in 

various geological, oil fields, water investigation, and 

engineering and environmental applications. 

أٌ نى يكٍ هى انًىضىع الأهى ػًهيبد الاستكشبف وانتُميت 

حيث يؼتًذ ػهى تىظيف كبفخ انًؼهىيبد انجيىنىجيخ يغ 

انجيبَبد انًتحصم ػهيهب يٍ انطشق انجيىفيزيبئيخ انًختهفخ 

ويٍ ثى انحصىل ػهى انُتبئج انًشجىح وفمب نهًشكهخ 

 انًطشوحخ. 

َبيج يًب في هزا انجش يتخصصنمذ تى تصًيى يمشس دساسي 

ػهى فحص انجيبَبد ويؼبنجتهب ويٍ ثى  انخشيجيطىس لذساد 

 تفسيشهب. 

سيتى انتشكيز ػهى طشق انجهذ وثبنزاد انطشيمخ انجزثيخ 

انطشق انزنزانيخ و  ، ثبلاضبفخ انىوانطشيمخ انًغُبطيسيخ

انىاسؼخ في يختهف  بانطشيمخ انكهشثبئيخ ورنك نتطجيمبته

وانجحث ػٍ انًيبِ و انًجبلاد انجيىنىجيخ وانُفطيخ 

 وانجيئيخ.انتطجيمبد انهُذسيخ 

 

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :ٌتؼذ الاَرٓاء يٍ دساعح انًمشس عٕف ٚكٌٕ انطانة لادسا ػهٗ أ 

a1.  Demonstrate the history of the evolution of 

geophysical methods and its role in various 

exploration and prospecting operations. 

ذاسٚخ ذطٕس انطشق انجٕٛفٛضٚائٛح ٔدٔسْا فٙ  ٚششح

 ػًهٛاخ الاعركشاف ٔانرُمٛة انًخرهفح.

a1 -  

a2.  Understand the subject of geophysics and 

confirms its relationship with other geological 

sciences (geological mapping, exploration and 

prospecting for hydrocarbons (oil and gas), 

mineral deposits, industrial minerals and rocks, 

water, etc.). 

كذ ػلالرٓا يغ انؼهٕو ٚؤٚفٓى يٕظٕع انجٕٛفٛضٚاء ٔ

)سعى انخشائػ انجٕٛنٕجٛح،  انجٕٛنٕجٛح الأخشٖ

، الاعركشاف ٔانرُمٛة ػٍ انٓاٚشٔكشتٌٕ )انُفػ ٔانغاص(

انشٔاعة انًؼذَٛح، انًؼادٌ ٔانصخٕس انصُاػٛح، انًٛاِ، 

 .ٔيا إنٗ رنك(

a2 –  

b1.  Assesses specialized problems in the field of 

geophysics and suggests some solutions and 

treatments. 

ٔٚمرشح ٚمٛى انًشاكم انًرخصصح فٙ يجال انجٕٛفٛضٚاء 

 تؼط انحهٕل ٔانًؼانجاخ.

b1–  

 

b2. Using computer programs in the field of 

geophysics as well as manual work. 
فٙ يجال انجٕٛفٛضٚاء ٔكزنك انحاعٕب تشايج ٚغرخذو 

 انؼًم انٛذٔ٘.

b2 - 

c1. Analyzes the geophysical information and 

linking them with different geological 

information to solve the problems at hand. 

انًؼهٕياخ ٓا يغ ٚشتطانجٕٛفٛضٚائٛح ٔٚحهم انًؼهٕياخ 

 انجٕٛنٕجٛح انًخرهفح نحم انًشاكم انًطشٔحح.

c1 - 

c2.  Fluent in choosing the best geophysical 

methods and possible alternatives to achieve the 

best results. 

 انًًكُح ٔانثذائمانجٕٛفٛضٚائٛح ٚجٛذ اخرٛاس أفعم انطشق 

 .نرحمٛك أفعم انُرائج

c2 - 

d1.  Works with his colleagues as a team. .ٚؼًم يغ صيلائّ كفشٚك ٔاحذ d1 - 

d2.  Communicates effectively with the relevant 

authorities for the purpose of carrying out the 

work and accomplishing it in the best possible 

way. 

ٚرٕاصم تفؼانٛح يغ انجٓاخ راخ انؼلالح نغشض ذُفٛز 

 انؼًم ٔاَجاصِ تأفعم غشٚمح يًكُح.

d2 - 

 

Course Content يحرٕٖ انًمشس 
 

Theoretical Aspect ذُفٛز انًٕظٕػاخ انُظشٚح خطح  

 انشلى
Order الأعثٕع انًٕظٕػاخ انرفصٛهٛح انٕحذاخ 

Week 

انغاػاخ 

 انفؼهٛح
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 ()انًٕظٕػاخ انشئٛغح

Units 
Sub Topics Due Con. H 

1 Introduction 

- The placement of the earth relative to the solar system.  

- The shape of the earth.  

- Earth envelopes.  

- The composition of the earth's interior. 

- Divisions of the earth's crust, mantle and core, and the 

composition of each.  

- The most important interruption surfaces (Moho - 

Gutenberg). 3 6 

- Physical properties of the rocks (density, magnetism, 

electrical, electromagnetic, elastic, radioactive and 

thermal) 

- The natural and artificial fields of the earth, the 

gravitational and magnetic fields, the electrical and 

electromagnetic fields, the earth's heat and seismic waves. 

2 
Gravity 

Method 

- Gravitational Force, Acceleration and Potential 

- Variations in Gravity Field 

- Corrections of Observed Gravity Data 

- Measurement of Gravity and Instruments 

- Density of Rocks and its Determination  2 4 

- Gravity Survey and Contour Maps of Bouguer Anomalies 

- Regional and Local Anomalies 

- Interpretation of Gravity Anomalies 

3 
Magnetic 

Method 

- Magnetic Method: Basic Concepts and Definitions 

- Magnetism of the Earth and Magnetic Susceptibility of 

Rocks 

- Magnetic Induction, Hysteresis Curve and Elements of 

Magnetic Field 2 4 

- Variations in the Earth's Magnetic Field and 

Magnetization of Rocks 

- Interpretation of Magnetic Data 

4 Midterm Exam -  1 2 

5 
Seismic 

Methods 

- How Seismic Waves Propagate  

- Direct, Critically Refracted and Reflected Waves 

- True Velocity and apparent velocity 

3 6 - Seismic Recording Instruments 

- Seismic Acquisition, Processing and Waveform Analysis. 

- Seismic Refraction Interpretation. 

- Seismic Reflection Interpretation. 

6 
Electrical 

Method 

- The basics of electrical current flowing to the ground. 

- Methods of arrangement of electrodes in the field. 

- Electrical devices. 2 4 
- Electrical data interpretation manually and using 

specialized software. 

7 Final Exam -  1 2 

 28 14 ػذد الأعاتٛغ ٔانغاػاخ انفؼهٛح



Republic of Yemen 

Ministry of Higher Education & Scientific 

Research  

Sana'a University 

Faculty of Petroleum & Natural Resources      

 الجمهوريـــة اليمنــــية
 العـالــي والبحث العلميوزارة التعليـم 

 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 

 

  

 

 
12 

  

                            Rector of Sana’a University 

                        Prof. Dr. Al Qaseem Mohammed Abas 
 

 

Number of Weeks /and Contact Hours Per Semester 

 

Practical / Training/ Tutorials/ Exercises Aspects انجاَة انؼًهٙ  يٕظٕػاخ ذُفٛز خطح   
 

 انشلى
Order 

 انرًاسٍٚانًٓاو / يٕظٕػاخ انؼًهٙ/ 

Practical/ Tutorials/ Exercises Aspects 

 الأعثٕع

Week Due 

 انغاػاخ انفؼهٛح

Cont. H 

1 Physical units and dimensions 1 2 

2 
Measurement of some physical properties (density, susceptibility, 

velocity and electricity) 
2 4 

3 Newton's Laws Problems 1 2 

4 Corrections of Observed Gravity Data 1 2 
5 Coulomb's Law Problems 1 2 
6 Corrections of Observed Magnetic Data 1 2 
7 Midterm Exam 1 2 
8 Calculation of the Arrival Times for P-Waves and S-Waves 1 2 

9 
Calculation of the True and Apparent Velocities for P-Waves and 

S-Waves 
1 2 

10 Calculation the Thickness of the Horizontal Layer 1 2 
11 Ohm's Law problems 1 2 
12 Calculation of specific resistance and depth from standard curves 1 2 
13 Final Exam 1 2 

الأعاتٛغ ٔانغاػاخ انفؼهٛح اجًانٙ  
Number of Weeks /and Contact Hours Per Semester 14 28 

 

Teaching Strategies اعرشاذٛجٛاخ انرؼهٛى ٔانرؼهى 
- Lectures. 

- Exercises. 

- Field applications. 

- Brain storming. 

- Tasks and activities. 

 

  Tasks and Assignments الأَشطح ٔانركهٛفاخ 
  

 و
No 

 انٕاجةانركهٛف/ 

Assignments 
)فشد٘/ َٕع انركهٛف 

 ذؼأَٙ(

 انذسجح انًغرحمح

Mark 
 أعثٕع انرُفٛز

Week Due 

1 Weekly Reports Individual 10 1 -11 

2 Report about a geophysical method Individual 5 10 

 Total Score 15  إجًانٙ انذسجح  

 

Learning Assessment انرؼهى ذمٕٚى  
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 و
No 

 أعانٛة انرمٕٚى
Assessment Method 

 انرمٕٚى )أعثٕع(يٕػذ
Week Due 

 انذسجح
Mark 

 %انٕصٌ انُغثٙ
Proportion of Final 

Assessment 

1 
 الأَشطخ وانتكهيفبد

 Tasks and Assignments 
 15 10% 

 Quiz W6 5 3.3% ( 1كٕص) 2

3 
 اخرثاس َصف انفصم

Midterm Exam 

W8 
25 16.7% 

 Quiz W12 5 3.3%( 2كٕص) 4

5 
 اخرثاس َٓاٚح انفصم )ػًهٙ(

Final Exam (practical) 

W 15 
30 20% 

6 
 اخرثاس َٓاٚح انفصم )َظش٘(

Final Exam (theoretical) 

W16 
70 46.7% 

 % Total  150 100 انًجًٕع 

 

Learning Resources   يصادس انرؼهى 
 )اسى انًؤنف، سُخ انُشش، اسى انكتبة، داس انُشش، ثهذ انُشش(. APAحست َظبو انًشاجغ  تىثك

Required Textbook(s) ذضٚذ ػٍ يشجؼٍٛ( )لا انشئٛغح انًشاجغ  

1. Dobrin, M.B. and Savit, C. H., (1988): "Introduction to geophysical prospecting", the 4th 

Edition. McGraw-Hill Book Co. New York, 867p.  

2. Telford, W.M., Geldart, L.P., Sheriff, R.E. and Lceys, D.A., (1990): "Applied Geophysics" 
2nd edition; Cambridge Univ. Press, 121p. 

Essential References انًشاجغ انًغاَذج 

1. Sharma, P.V., (1976): "Geophysical methods in geology", Elsevier Scientific Publishing 

Company, Amsterdam, The Nether land. 

2. Fowler C.M.R.,( 2004):"The Solid Earth – An Introduction to Global 

Geophysics", (second edition), Cambridge University Press,. ISBN: 0-521-

89307-0 

Electronic Materials and Web Sites etc. انًصادس الإنكرشَٔٛح ٔيٕالغ الإَرشَد 
1. usgs.gov website analytics usgs.gov 

2. trustmyscience.com  

 
 

Course Policies:  
 

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

prevented from class. 

https://www.similarweb.com/website/trustmyscience.com
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3 Exam Attendance/Punctuality:   
- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects: 
- Papers survey or projects should be submitted by the time detriment by the professor. 

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

that can be startedby making a zero mark for the work. 

7 Other policies: 

-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. 

 

 

 


