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Course Specification of: Seismic Exploration

General information about the course Jiall ¢e 4aladl il glaal)
) BEPe (oA ad) ALESILY
) Course Title Seismic Exploration
Aad g ) el Ja
2 Course Code and Number GEOS 453
Credit Hours saaial) cilelud) syl
3 Jotall Baainal) cile L) <) _palaa glﬂﬁ Ol i Gy "Tot'al‘
’ Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
4 o) o) Juail g (s sl 4™ level, 2"9 semester
Study Level and Semester
5| (@29 e Bl cblliall  op g a3y
Pre-requisites (if any)
6 (@325 Of) Aabaal) cilllial) ]
’ Co-requisites (if any)
7 A Al g ) gl Bachelor of Geosciences (Geophysics Track)
Program (s) in which the course is offered
8 SR QA English/Arabic
Language of teaching the course
Al yal) allas :
9 Study System Academic year of two semesters
Salf i OlSa
.14 el st Faculty of Petroleum and Natural Resources
Location of teaching the course
Sall clial |
11 el cihial ga (5) 2 s Assoc.Prof. Ahmed Alaydrous
Prepared by
Date of Approval

Course Description il ciay
Ll kel s |
This course is intended to provide students with the concepts of geophysical seismic methods. It covers
the seismic exploration methods. The basic field procedures which are followed during the acquisition of
seismic data and their processing sequence will be covered in the course. Special attention will also be
given to the various interpretation techniques of the seismic methods. The specific advantages, limitations,
applications and case histories of these methods will be considered. Also this course gives the students an
introduction to the interpretation of seismic reflection data.

Course Intended Learning Outcomes (CILOs) Jall ahd cila j3s
After completing the course, the student will be able to: || 0 A8 1,08 lUal) (58 Cigen s el Al 13 (0 £LgAN) 22y
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al. | Discuss the concept and limitations of basic -al
theory for seismic wave propagation.
a2. | Describe the basic concepts of the seismic —a2

methods and their role in the exploration of
natural resources especially petroleum.

a3. | Know basic principles and practical experience a3.
in 2D/3D seismic interpretation.

bl. | use principles of seismological instrumentation —b1
to select suitable equipment for various
applications.

b2. | account for how the inner structure of Earth can - b2

be derived from seismological data and discuss
the uncertainty and resolution limitations of
various methods.

cl. | Conduct simple seismic refraction experiments. -cl

c2. | Derive basic mathematical formulae applied in -c2
the two seismic methods and solve related
problems.

dl. | Collaborate effectively within a -dl
multidisciplinary team.

d2. | How to present project work and results in a - d2

written report.

el _all alaill) il e aa Rl alad il jAie g ga
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)
284l (e B2 gualal) aladl) Cila e Taliall (e B2 gualal) aladl) Cila e
(Course Intended Learning Outcomes) (Program Intended Learning Outcomes)
(bais ) 3ay oA WS malipdl Gls jde aaen )

al | Discuss the concept and limitations of basic theory for || a4
seismic wave propagation.

a2 | Describe the basic concepts of the seismic methods
and their role in the exploration of natural resources || A2

especially petroleum.
a3. | Know basic principles and practical experience in A3
2D/3D seismic interpretation.
bl [use principles of seismological Instrumentation to B1
select suitable equipment for various applications.

b2 | account for how the inner structure of Earth can be
derived from seismological data and discuss the || g2
uncertainty and resolution limitations of various
methods.

cl | Conduct simple seismic refraction experiments. c2
c2 | Derive basic mathematical formulae applied in the two c3
seismic methods and solve related problems.
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dl | Collaborate effectively within a multidisciplinary || p4
team.

d2 | How to present project work and results in a written D3
report.

o g&l) g alail) g andail) cibiani) iy alail) s 3 dag) ga
Alignment of CILOs to Teaching and Assessment Strategies

s 581l 5 alail) g asteil) danii) Sy (agdll g i jlrall) ) Ral) aled il e dag) ga 2Y g
First: Alignment of Knowledge and Understanding CILOs

a5 48 _aal) /) jRall iy e alall) Tt i [ gl Lol i
Knowledge and Understanding CILOs ‘da.“d\ X Assessment
Teaching Strategies
Strategies
a1 - | Discuss the concept and limitations of basic theory || Interactive Examinations,
for seismic wave propagation. Lectures Assignments,
a2 - | Describe the basic concepts of the seismic methods || Discussion Oral presentations
and their role in the exploration of natural resources || Case study
especially petroleum.
a3 - | Know basic principles and practical experience in
2D/3D seismic interpretation.

s 980l 9 (il doai) il (:\,'\.'\AM‘ Gl gall) ) all aled cla A dag) ga Ll
Second: Alignment of Intellectual Skills CILOs
Agia Al < jlgall /o Rall il i

aalacil) o) i) A 9831 i) i)

Intellectual Skills CILOs Aﬂ!\\, Assessment
Teaching Strategies Strategies
b1 - | use principles of seismological instrumentation to || Discussion Essay test,
select suitable equipment for various applications. Demonstration Assignments,
b2 - | account for how the inner structure of Earth can be Eraln storm Oral
roblem solving presentations.

derived from seismological data and discuss the
uncertainty and resolution limitations of various
methods.

2 8 9 a5l A il (Aalea) 5 Aigal) il jlgall) ) jall ales s i dag) ga s EIG
Third: Alignment of Professional and Practical Skills CILOs

Al s doigra) g [ ) Sl 2 placl g el Tl el | ) Al i
Professional and Practical Skills CILOs Teaching Strategies Assessment
Strategies
c1- | Conduct simple seismic refraction || Self and independent Achievement
experiments. learning tests
c2- | Derive basic mathematical formulae applied || Tutorials & practical Chart Drawing
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problems.

in the two seismic methods and solve related

classes,
case study,

Computer based teaching

practical exams

2 980l 9y patl) doad) il (&.AM\ Gl gall) L all aled cla A dag) ga slaal

Fourth: Alignment of Transferable (General) Skills CILOs

Al als A aladl) g adatl) Lol Bl | gl Lol il
Transferable (General) Skills CILOs Teaching Strategies Assessment
Strategies
d1- | Collaborate effectively within a || Small group working Achievement
multidisciplinary team. Student-led Seminars tests
d2- | How to present project work and results in a || Case Study Method Team working
written report.

Course Content L&) (5 gisa
Theoretical Aspect Al cuilal) cle gl ga
e aetad) |, .
| claa gl A ) cile s sal i i) Cls g gall bt | Ly [ SR
Order Topic List / Units Sub Topics List Number | Contact o el ol
of Weeks | Hours (Elikes)
Raypath Geometry; Loss of
1 Introduction; Seismic Energy; Seismic 1 5 al a2
Seismic Waves Sources, Recording of Seismic
Waves
General Principles; Geometry of
5 Seismic Refraction Refracted Raypaths; 3 5 ala2blcl
Surveying Interpretation; Applications and dl
Case Histories
L . Reflection Surveys; Data
3 Selsmlg Reflection Processing; Intergretation; 3 6 al a2 a3 bl
Surveying Applications c2
Recognition of 2D/3D seismic interpretation
4 h_ydrocarbon interpretive "rules-of-thumb" 2 4 a3 b2 c2 d2
signatures
5 AVO Inversion for impedances and reflectivity 1 2 a3 b2c2
rock-properties
6 Time structure gridding, and fault interpretation 2 4 a3 b2 c2 d2
7 Synthetic seismogram Cs:ggilglténgosgesl;s?c:(r:iz%?wtatglctﬁing 1 2 a3b2c2dl
8 Introduction to Seismic | attributes, horizon contouring, 1 9 al a2 a3 b2
Stratigraphy and amplitude anomalies c2d2
Lladl) cle Ll g aubal) 2
Number of Weeks /and Contact Hours Per Semester 14 28
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Practical Aspect (if any) (s Of) Aland) e gua gal)
. s cile L
] il ) / Gt /Alead) ol b [ Lgedl | alad) il i G
Order Practical / Exercises/ Tutorials topics Number Contact Course ILOs
of Weeks Hours
1 | Seismic/Digital Signals 1 2 alc2
2 | Seismic Refraction Field Lab 1 2 cl
3 | Seismic Refraction Interpretation 2 4 a2 b2clc2d2
4 | Seismic Reflection 1 2 a3 b2 c2 d2
S | Seismic Reflection Processing 1 2 a3 b2 c2 d1 d2
6 | Seismic Reflection Interpretation 3 6 a3 b2 c2 d1 d2
- 'Recognlt_lon "of hydrocarbon"3|gnatures and 1 5 a3 b2 2 d1 d2
interpretive "rules-of-thumb
3 Strat!graphy, attnputes, horizon contouring, and 9 4 a2 33 b2 2 d1 d2
amplitude anomalies
9 | Synthetic seismogram 1 2 a3 b2 c2
Liladl) e L) 5 aiuad) ) 13 26
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alxill g asleil) o) i)
= Interactive Lectures
= Discussion
= Problem solving
= Case study,
= Computer based teaching
= Student-led Seminars
Tasks and Assignments <i<al) g da i)
[ ]
- dal o) Al a3
¢ w2l gl ksl Gl g i 320 ii:\ ?kg‘ILOSﬁ
No Assignments/ Tasks (lesh) | Mark Week Due (symbols)
1
] Total Score e o] | | |
Learning Assessment aill aus
i ot 5y i i ) . o Al A Al e A
POgt ) ddadisf anlil) £ gudl 4 gl da C;".L-és (symbots)
No. Assessment Tasks Week due Mark Proportion of
Final Assessment
1 | Lab Exercises Weekly 20 13.4% bl, b2, c1.c2
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2 | Participation Weekly 10 6.7% ala2a3clc2

3 | Quizzes End of a topic 10 6.7% ala2a3clc2dl

4 | Mid-Term written exam Week 7 20 13.3% alaz, a3 blb2,

5 | Final lab Exam Week 15 20 13.3% b1hb2, clc2

6 | Final Exam (theoretical) Week 16 70 46.6% all

Total Ay 150 100.00%

Learning Resources abdll jilas

Required Textbook(s) (s o8 235 Y) duwi ) g sall
1. Introduction to Applied Geophysics; H. Robert Burger, Anne F. Sheehan, and Craig H.
Jones; W. W. Norton & Company, 2006.
References
1. Introduction to Applied and Environmental Geophysics; 2nd Ed.; John M. Reynolds; 2011, John
Wiley & Sons Ltd., 696 pp.
2. Looking into the Earth: An introduction to geological geophysics; Alan E. Mussett, M. Aftab Khan.
Cambridge University Press, 2000.
3. Whole Earth Geophysics, Robert J. Lillie, Prentice-Hall Inc., 361 pp.
Electronic Materials and Web Sites etc. < i1 a8l ga g 4y A<M jalaql)
WWW.Spe.com
httpz//link.springer.com
http//www.sciencedirect.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.
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6 Plagiarism:
-Plagiarism is a serious offense and will always result in animposition of a penalty. The penalties
that can be started by 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.

(Geophysics sbidgall jlua) Geosciences s g:all aslal) sgali s /acd
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Course Plan (Syllabus): Seismic Exploration

General information about the course _dall (& 4ale Cila glaa

Sal) aul : al, &%
1 St e S LT
Seismic Exploration
dad g 84l

2 SUNY. LS P

Course Code and Number eSS

Credit Hours saalizal) cile L) ey
3 Jofall Baaial) cilelud) <) _palaa ‘“’-‘Aﬁ el i Gy “TOtgilt
Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3

4 gl A Juadll g 5 gl 4" level, 2"9 semester

Study Lewel and Semester
S Pre-requisites J8all A&lul) cilllaial) GEOS 334
.6 | co-requisite(<aas &) dalaall cldhiall |

Al Al K U . .
7 | 4 G o) bl Bachelor of Geosciences (Geophysics Track)

Program (s) in which the course is offered
8 sl (i 48] English/Arabic
Language of teaching the course
9 Al Qi gl Faculty of Petroleum and Natural Resources
Location of teaching the course

Course Description il cia g
This course is intended to provide students with the concepts of geophysical seismic methods. It
covers the seismic exploration methods. The basic field procedures which are followed during the
acquisition of seismic data and their processing sequence will be covered in the course. Special
attention will also be given to the various interpretation techniques of the seismic methods. The
specific advantages, limitations, applications and case histories of these methods will be considered.
Also this course gives the students an introduction to the interpretation of seismic reflection data.

Course Intended Learning Outcomes (CILOS) ,_dall alad cila A
After completing the course, the student will be able to: 10 A 1 B QL) (9% gy jBall A 3 (e £ L) 2y
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al Discuss the concept and limitations of basic theory -al
for seismic wave propagation.
a2 Describe the basic concepts of the seismic methods - a2

and their role in the exploration of natural resources
especially petroleum.

a3 Know basic principles and practical experience In -a3
2D/3D seismic interpretation.

bl use principles of seismological instrumentation to -b1
select suitable equipment for various applications.

b2 account for how the inner structure of Earth can be - b2

derived from seismological data and discuss the
uncertainty and resolution limitations of various

methods.

c1 Conduct simple seismic refraction experiments. -cl
c2 Derive basic mathematical formulae applied in the - C2
two seismic methods and solve related problems.

dl Collaborate effectively within a multidisciplinary -dl
team.

d2 How to present project work and results in a - d2

written report.

Course Content __&all s giaa

Theoretical Aspect 4 kil cle gua gall i dad

. <las gl PO TP TR . Gl bl
B e iesiag) b Topes it |
rder . ee ue
Units P Con. H
N N Raypath Geometry; Loss of Seismic Energy;
1 \l/l;l/tl’OdUCthl‘\, Seismic Seismic  Sources, Recording of Seismic week 1 2
aves Waves

Seismic Refraction General Principles; Geometry of Refracted

2 : Raypaths; Interpretation; Applications and Week 2-4 6
Surveying Case Histories

3 Seismic Reflection Reflection Surveys; Data Processing; 5.7 5
Surveying Interpretation; Applications Week -

4 | Mid-term exam Week 8 2

5 Recognition of' %D/3D seismic Illnterpretatlon, interpretive Week 9-10 4
hydrocarbon signatures rules-of-thumb

6 AVO Inversion for rock- impedances and reflectivity week 11 2
properties

7 | Time structure gridding, and fault interpretation Week 12-13 4
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. . Correlating Seismic data with Borehole
8 | Synthetic seismogram Logs: horizon tracking Week 14 2
Introduction to Seismic attributes, horizon contouring, and amplitude
9 . li week 15 2
Stratigraphy anomalies
10 | Final Exam Week 16 2
alaidl) cile L) L) dae
A 16 32
Number of Weeks /and Contact Hours Per Semester

Practical / Training/ Tutorials/ Exercises Aspects (slaad) cuilal) cile guaga 341 ddad

R Ol / algal) [ Aaall Cile pula ga £ sl iglail) e lad)
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont. H
1 | Seismic/Digital Signals Week 1 2
2 | Seismic Refraction Field Lab Week 2 2
3 | Seismic Refraction Interpretation Week 3-4 4
4 | Seismic Reflection Week 5 2
5 | Seismic Reflection Processing Week 6 2
6 | Mid lab exam Week 7 2
7 | Seismic Reflection Interpretation week 10-8 6
Recognition of hydrocarbon signatures and interpretive "rules-of-
8 n Week 11 2
thumb
9 Stratigrgphy, attributes, horizon contouring, and amplitude Week 12-13 4
anomalies
10 | Synthetic seismogram wWeek 14 2
11 | Final lab exam Week 15 2
Adadl) clelud) g anbad) Jlaa) 15 30
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aldll 5 astaill bl )
= Interactive Lectures
= Discussion
=  Problem solving
= Case study,
=  Computer based teaching
= Student-led Seminars
Tasks and Assignments i<l g Dady)
l |
p al ¢l /caalsil) il p i | At a0 34l £ gaul
No Assignments (A ) Mark | Week Due
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1
Total Score 4a Al Alas) 15/150
10/ 100
Learning Assessment akill ay o8
[ ]
o o g8l Gl mgall (8 suil)e g0 | Aal P(y"‘*"“f"u ‘ "f’JF’S ‘ |
No Assessment Method Week Due Mark mri{’s';‘éi’;ﬁemm
1 | Lab Exercises Weekly 20 13.4%
2 | Participation Weekly 10 6.7%
3 | Quizzes End of a topic 10 6.7%
4 | Mid-Term written exam Week 7 20 13.3%
5 | Final lab Exam Week 15 20 13.3%
6 | Final Exam (theoretical) Week 16 70 46.6%
Total & saxall 150 100.00%

Learning Resources alill jilas

Required Textbook(s) (e Oe 235 Y) il aa) sall
2. Introduction to Applied Geophysics; H. Robert Burger, Anne F. Sheehan, and Craig H.
Jones; W. W. Norton & Company, 2006.
References
4. Introduction to Applied and Environmental Geophysics; 2nd Ed.; John M. Reynolds; 2011, John
Wiley & Sons Ltd., 696 pp.
5. Looking into the Earth: An introduction to geological geophysics; Alan E. Mussett, M. Aftab Khan.
Cambridge University Press, 2000.
6. Whole Earth Geophysics, Robert J. Lillie, Prentice-Hall Inc., 361 pp.
Electronic Materials and Web Sites etc. < i) a8l ga g 4359 AN jilaall
WWW.Spe.com
http://link.springer.com
http//Awww.sciencedirect.com

Course Policies:

1 Class Attendance:
- Students are expected to attend classes regularly and promptly.
- The attendance should not be less than 80%.

- Ifthe 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
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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 animposition of a penalty. The penalties
that can be started by 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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