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Course Specification of: Petroleum Geochemist
General information about the course il e 4aladl cila ghaall
) 2 Sal) g JdoAd) sleasS g
) Course Title Petroleum Geochemistry
Aad g ) el Ja
2 Course Code and Number GEOS 476
Credit Hours 3aalral) 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 - Gp6gag
Pre-requisites (if any)
6 (@325 Of) Aabaal) cilllial) ]
’ Co-requisites (if any)
Vi W’_“ o g @‘L'_J*” Bachelor of Geosciences (Petroleum Geology 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 0 Faculty of Petroleum and Natural Resources

Location of teaching the course
Sall clial |

11 el cihial ga (5) 2 s Assoc.Prof. Adel Al-Matary

Prepared by

Date of Approval

Course Description il ciay
A bl R G
This course provides an overview of basic petroleum
geochemistry fundamentals with strong emphasis on
applications to exploration and production. Various
aspects of hydrocarbon generation and accumulation are

Apall 5 ) R Caag
sha el cludal (o le G Rl 1 a5
il e o SH pe Al Ay A
g AEAAY) il gad) A8l adpr gz LY 9 CiLESILY)
don @l palaa dld aig clgas) iy @lis S )

discussed and this is followed with lectures on [4&da iy Aalailly (Yl Auiliasgal) (3 ki)
geochemical methods, markers, modeling, coal-bed Alad) clad a9 aadl)

methane and case studies.

Course Intended Learning Outcomes (CILOs) JAall ahd cils j3a
After completing the course, the student will be able to: 20 A 18 Ul () 6K gy jal) Al 3 (e L) 22y
al. | Show understanding of the processes leading to || 4aS) sis Joisl) adsi ) Auasal) cililend) agd jed3s | - al
petroleum generation and accumulation
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a2. | recognize the methods of source rocks || SLisicl g 4y adll jsduall anli §5b Jo diph [ — @2
evaluation, petroleum exploration and reserves bhliay) aulig J g fd)
assessments.

bl. | distinguish  the  unconventional petroleum 4oadail) e Jaddl) ) 3 haladl e | —b1
accumulation patterns

b2. | Associate geologic environments with petroleum | 2 Jssid) zU (ghlias 4 ol gad) i) Jayps | - b2
producing regions of the world allal)

cl. | Apply technology-based methods to petroleum || cibisicy Lo ol gisill Ao daildl) cadlud) G | - c1
exploration and present results. el (e Laddl)

c2. |analyses critically and synthesize complex || sswdi Jal (re dieal) cilaglaal) il 430 Jlag | - ¢2
information in order to interpret geological data || Jskéall Ja o lghuaiy 4ol gaadl bl
and apply them to solving problems pertinent to el g hadil) delivay Adlatal)
the oil and gas industry.

dl. | Collaborate effectively within a Clawaddll amia 3 Jala Juad J8 ol | - dl
multidisciplinary team.

d2. | Acquire entrepreneurial skills to Prepare || oe 4xdl 83l saey paaddl) @ lga il | - d2
technical petroleum reports. Js sl

1l pll alail) Cila jiia aa  jiall alat Cily Aia dag) ga

ram Intended Learning Outcomes)

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Pro

A (e 52 gl bl iy e

(Course Intended Learning Outcomes)

7ab ) (o 83 geaial) o) iy e

(Program Intended Learning Outcomes)

(\..Aij \)AJ@ LAS:_A\_?)J\ \_ItAJ‘Mb\AA_‘.SJ)

solving problems pertinent to the oil and gas industry.

al | Show understanding of the processes leading to Demonstrate knowledge and
petroleum generation and accumulation understanding  of  geological-specific
Al | theories, paradigms, concepts and
principles, in additon to general
literature and basic science.
a2 | recognize the methods of source rocks evaluation, Elucidate/explain fundamental
petroleum exploration and reserves assessments. geological principles and concepts in
A2 | theoretical, practical and vocational
situations and the possibility of applying
it.
b1 | distinguish the unconventional petroleum An ability to apply disciplinary
accumulation patterns B2 knowledge and skills in solving
geological and environmental problems
logically and professionally
b2 | Associate geologic environments with petroleum B2
producing regions of the world
cl | Apply technology-based methods to petroleum An ability to deal with new and
exploration and present results. established technologies with efficiency
C2 | to collect and interpret geological data,
recognizing  their  strengths  and
limitations.
c2 | analyses critically and synthesize complex information Employ new and established
in order to interpret geological data and apply them to|| €3 | technologies to exploit earth resources,

recognizing the need for sustainable use
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of Earth resources, and value
environmental, indigenous and other
community perspective on geological
activities.

dl | Collaborate effectively within a multidisciplinary An ability to function in diverse learning

D1

team.

and working environments.

d2

Acquire entrepreneurial skills to Prepare technical
petroleum reports.

D2

Demonstrate the necessary skills of
practicing responsible and personal
characteristics with discipline, and ability

in making decision

A gl) g aleil) g andail) Cibiadi) iy alail) Cila 3 dag) ga

Alignment of CILOs to Teaching and Assessment Strategies

s 580 g alril) g ateil) danii) ualy (agll g i jlnall) 5 jRal) alad s i dag) ga Y gl
First: Alignment of Knowledge and Understanding CILOs

gl 5 A8 _al) / Rall il sia
Knowledge and Understanding CILOs

aalail) Ll i)
aladl) 5

Teaching Strategies

pagil) A i
Assessment
Strategies

al - | Show understanding of the processes leading to | Interactive Lectures | Examinations,
petroleum generation and accumulation Discussion Assignments,
a2 - | recognize the methods of source rocks evaluation, Oral presentations

petroleum exploration and reserves assessments.

98 g o ) ) Sy
Second: Alignment of Intellectual Skills CILOs

(;\...,\.'\AB\ Gl gall) L all aled il A dag) ga oLl

Aia M) @) jlgall /8al) cila Aa alail) g adail) Aand) il | s g3 A i)
Intellectual Skills CILOs Teaching Strategies Assessment
Strategies
b1 - | distinguish the unconventional petroleum | Discussion Essay test,
accumulation patterns Demonstration Assignments,
b2 - | Associate geologic environments with petroleum Brain storm Oral presentations.
. . Problem solving
producing regions of the world
2 980 9 o ) i) il (Rand) g Asigral) i lgall) sl ales cla e dap) ga IS
Third: Alignment of Professional and Practical Skills CILOs
L) g Loigal) el slgall /g Ral) cila i alal] g andwil) diail i) A 9851 Al i)
Professional and Practical Skills CILOs Teaching Strategies Assessment
Strategies
cl- | Apply  technology-based  methods  to || Self and independent Achievement tests
petroleum exploration and present results. learning Chart Drawing
c2- | analyses critically and synthesize complex || Tutorials & practical classes, | practical exams
case study,
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information in order to interpret geological || Computer based teaching
data and apply them to solving problems
pertinent to the oil and gas industry.

2 9810 g o i) A iy (Aalad) il jlgeall) ) jiall bt il da dag) g slayl
Fourth: Alignment of Transferable (General) Skills CILOs

oAl cla i alail] g adail) Lol sl s 9851) Al yia)
Transferable (General) Skills CILOs Teaching Strategies Assessment
Strategies
d1- | Collaborate effectively within a |[ Small group working Achievement tests
multidisciplinary team. Student-led Seminars Team working
4o~ | Acquire entrepreneurial skills to Prepare || Case Study Method
technical petroleum reports.

Course Content J_aall (s gisa
Theoretical Aspect bl cuilal) cle gl ga
e alelud) Jsau
A gl /Al cle gua gal) 4o Al e g gall o) 4ladl) s e
Order Topic List / Units Sub Topics List Number | Contact | siall alasll
of Weeks Hours (CILOs)
Introduction and Philosophy of Hydrocarbon
1 . . 1 2 al a2
review of fundamentals | Exploration
Formation of Oil and Geologl_cal and geocnemical al a2
2 Gas constraints on hydrocarbon 1 2 bl c2
generation and accumulation
The Carbon Cycle
Factors Influencing Organic
Richness al a2
3 Organic Facies Examples of Rich and Lean 2 4 bl c2
Sediments di
General Models for Source-
Rock Development
Kerogen Formation al a2
4 Kerogen Kerogen Composition 1 2 bl c2
Kerogen Maturation d2
Compounds Present in Bitumen
and Petroleum al a2
5 Bitumen, Petroleum, Factors Affecting Composition 1 9 bl c2
and Natural Gas ofBitulnen and Petroleum
: . d2
Comparison of Bitumen and
Petroleum Natural Gas
6 Migration Primary Migration 1 2 al a2
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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Secondary Migration bl c2
Accumulation dld2
Effectson Qil and Gas
Composition Significance for
Exploration
Definition of Source Rock
Principles of Source-Rock
Evaluation al a2
7 [ Source-Rock Interpretation of Source-Rock 2 4 bl b2
Evaluation clc2
Data 42
Examples of Source-Rock
Evaluation
Special Considerations About
Burial-History Curves
Calculation of Maturity
Factors Affecting Thermal
. Maturity al a2
8 IJZ?::QQ Thermal Interpretation of TTI Values 2 4 bl b2
Applications to Hydrocarbon clc2
Preservation
Applications to Exploration
Comparison of Several
Maturity Models
Correlation Parameters
. . al bl
Geochemical Correlation Parameters for
9 . 1 2 b2 cl
Correlations Gases 2 42
Case Studies
Geochemistry in a2 bl
10 | exploitation and (reservoir geochemistry) 1 2 b2 cl
development c2 d2
Introduction to coal-
11 bed methane 1 2 al a2
Lladl) clelud) g anla) 2
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (a5 Of) Aand) e gua gal)
i I i ) s | Sl
o850 Sl / Gpubail) /Alaad) G ladl) O er of | il [ A s A Ssa
Order Practical / Exercises/ Tutorials topics Weeks Contact Course ILOs
Hours
1 | Organic Facies 1 2 alc2
Kerogen Composition 1 2 bl b2 c2
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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3 Kerogen Maturation 1 2 bl b2 clc2
4 Interpretation of Source-Rock Data 1 2 bl b2 clc2 d2
Examples of Source-Rock Evaluation
S Practice Problems 1 2 bl b2 clc2d2
6 Calculation of Maturity 1 2 c2
7 | Potential Problems with Maturity Calculations 1 2 bl c2
Construction of the Geological Model
L 4 1b2clc2d2
8 Qualitative Models of Hydrocarbon Systems 2 blb2clczd
9 Interpretation of TTI Values 1 2 bl b2 clc2d2
10 | Correlation Parameters -Practice Problems 1 2 c2
11 | Quantitative (Volumetric) Models 2 4 bl b2 clc2d2
Aladl) cleldl g anbad) Alaal 13 26
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aiill 5 auleil) il i)
= Interactive Lectures
= Discussion
= Demonstration
=  Brain storm
= Problem solving
= Case study,
= Computer based teaching
=  Small group working
Tasks and Assignments i<l § a i)
[ ]
& v 5 ) Al cla 3
¢ vl sl /R woesl 220 | G0 | Tale
No Assignments/ Tasks @569 1 Mark | \week Due (symbols)
1 | N/A
[ ] Total Score 4a_all Al | | |

Learning Assessment alaill aus
A Al s ?su*\atep
a8 psil) Adai ail) £ gl dadl) | Al A CILOs (symbols)
No. Assessment Tasks Week due Mark Pmp,g;t;?n &
Assessment
Lab Exercises Weekly 10 6.7% bl, b2,c1,c2
2 | Assignments Quarter 10 6.7% al,a2,a3,cl,c2
3 | Participation Weekly 10 6.7% al,a2,cl,c2,dl
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
M atary AlKhirbash Assoc.Prof. Huda Al-Emad
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4 | Quizzes End of a topic 10 6.7% al,a2,bl,b2,

5 | Mid-Term written exam Week 8 20 13.3% al,a2,bl,b2,

6 | Final lab Exam Week 15 20 13.3% bl,b2,c1,c2,d1

7 | Final Exam (theoretical) Week 16 70 46.6% all
Total (Jwa¥ 150 | 100.00%

Learning Resources ahill jilas

Required Textbook(s) (22 & 23 Y) duwi ) aal sl
1. Harry Dembicki.2016. Practical Petroleum Geochemistry for Exploration and Production.
Elsevier Science.

2. D. Satyanarayana.2011. Petroleum Geochemistry. Daya Publishing House.

References
1. Douglas w. Waples. (1985). Geochemistry in Petroleum Exploration. D. REIDEL PUBLISHING
COMPANY.

2. Hunt, J. (1996): Petroleum geochemistry and geology. W. H. Freeman and Company (2nd ed.),
San Francisco
3. Tissot, B. P. and Welte, D. H. (1984): Petroleum formation and occurrence. Springer-Verlag
Berlin, Heidelberg, New York, Tokyo (2nd ed.).
Electronic Materials and Web Sites etc. S ANT a2l ga g 4 g STV jaladl

http//link.springer.com
http//mww.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 Assighments & 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.

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
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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.

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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Course Plan (Syllabus): Petroleum Geochemist

Information about Faculty Member Responsible for the Course _dall il ¢e cilaglaa

Ay A P (b sl AtiSal) cile Ll
.Prof. Adel Al-Mat
Name SS0C.FT0 de atary Office Hours
gl a8 9 Glsal) Gaad) |l | oY) | s | el | Gasadd)
Location &Telephone No. 770770769 SAT | SUN | MON TUE WED THU
i g AN &yl
S . 24 a.almatary@su.edu.ye
E-mail

General information about the course JAall ¢ 4als cila glaa

JoRall ) "'“s LeasS [YEN
1 Course::cle dJ i | P "
Petroleum Geochemistry
dad g 84l 3
2 L9 s A Say
Course Code and Number GEOS 476
Credit Hours 3aalral) cile L) ey
3 Jotall Baaiaall cile bl &) _palaa gl& b/ e Egxy ‘Tot'al‘
) Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
) oAl Juadl) ghall
4 Sl I 4" level, 2" semester
Study Lewel and Semester
S Pre-requisites Jdall Allul) clullaial) GEOS323
.6 | co-requisite(<xay &) dalaal) cltkia) | -
i el A Gy o) el Bachelor of Geosciences
Program (s) in which the course is offered
8 SRl i 4sd English/Arabic
Language of teaching the course
S & oS
9 el G o Faculty of Petroleum and Natural Resources
Location of teaching the course

Course Description u_iall cia g
This course provides an overview of basic petroleum | sbsaSgall Gluwlul (o Adle daal j8all 1 athy
geochemistry fundamentals with strong emphasis on | ciLasiuy) el o g8 38 g Apaladd) 45 )
applications to exploration and production. Various | sl 4abidal)  cuilgal) Addlie sl gl
aspects of hydrocarbon generation and accumulation | Gl J s < palaa ld ahy g clgaS) 5 g il g S 9 g
are discussed and this is followed with lectures on | asll ddds glisag Aadailly (WAl cAuilias gaal)
geochemical methods, markers, modeling, coal-bed Adlal) bl 2
methane and case studies.
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Course Intended Learning Outcomes (CILOS) Jall abd cila A

After completing the course, the student will be able to:

10 Ao 18 Il (0S5 g jial) Al 3 (e £ LAY ay

al. understand the processes leading to petroleum
generation and accumulation

2 i3 Ja ) 55 1) Gisall Cleall ogd gl

a2. recognize the methods of source rocks evaluation,
petroleum exploration and reserves assessments.

Josdl CLaSin g 4y aall jsduall anli 3k o dipal
bbby ani g

bl. distinguish the unconventional petroleum
accumulation patterns

Ladasl) e Jadll) aS) 3 aladl Gaay

b2. Associate geologic environments with petroleum
producing regions of the world

Alladl (2 Js Al L) (ahliay 4 ol ) cilind) Ty

cl. Apply technology-based methods to petroleum
exploration and communicate results.

ap Bl GLESLY L gl i€l e Aailal) codlod) sy
il

c2. analyses critically and synthesize complex
information in order to interpret geological data and
apply them to solving problems pertinent to the oil and
gas industry.

UL el Ja) cpa SaBnal) cilaglaall iy A3y Mag
hill) deliay dilaial) JSUiall Ja o Lghudaig da ol gad)
el

d1. Collaborate effectively within a multidisciplinary
team.

Sl axia & p A1 08 JS& o gl

d2. Acquire entrepreneurial skills to Prepare technical
petroleum reports.

T 08 Tl ) 335 pakl] G s Sy

Course Content _Jiall s giaa

Theoretical Aspect 43 kil cile gua gall A4dii ddad

) <laa gl SN b el . cle b
AN (i il g sall) “‘““““s e 9 5 e i
rder Ui Sub Topics eek DUeS [ oo
1 Int'tOdUCtlon and Philosophy of Hydrocarbon Exploration Week 1 2
review of fundamentals
Formation of Oil and Geological and geochemical constraints on
2 . . Week 2 2
Gas hydrocarbon generation and accumulation
The Carbon Cycle
Factors Influencing Organic Richness
3 | Organic Facies Examples of Rich and Lean Sediments Week 3-4 4
General Models for Source-Rock
Development
Kerogen Formation
4 | Kerogen Kerogen Composition Week 5 2
Kerogen Maturation
Bitumen, Petroleum, Compounds Present in Bitumen and
5 Week 6 2
and Natural Gas Petroleum

Prepared by
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Matary

Quality Assurance Unit
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Factors Affecting Composition ofBitulnen
and Petroleum

Comparison of Bitumen and Petroleum
Natural Gas

Primary Migration

Secondary Migration

6 | Migration Accumulation Week 7 2
Effects on Oil and Gas Composition
Significance for Exploration

7 | Mid Term Exam Week 8 2
Definition of Source Rock
8 Source-Rock Principles of Source-Rock Evaluation Week 910 4
Evaluation Interpretation of Source-Rock Data
Examples of Source-Rock Evaluation
Special Considerations About Burial-
History Curves
Calculation of Maturity
Predicting Thermal Factors Affecting Thermal Maturity )
> Maturity Interpretation of TTI Values Week 11-12 4

Applications to Hydrocarbon Preservation
Applications to Exploration
Comparison of Several Maturity Models
. Correlation Parameters
Geochemical

10 . Correlation Parameters for Gases week 13 2
Correlations .
Case Studies

Geochemistry in
11 | exploitation and (reservoir geochemistry) week 14 2
development

Introduction to coal-

= bed methane week 15 2
13 | Final Exam Week 16 5
Aladl) cle Lud) g ala) 2 16 3

Number of Weeks /and Contact Hours Per Semester

Practical / Training/ Tutorials/ Exercises Aspects (as) cuilal) cile gaga 3,48 4dad

& Gl / algaal) /el Cile gua ga £ sl A ail) e Lad)
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont.H
1 | Organic Facies week 1 2
2 | Kerogen Composition Week 2 2
3 | Kerogen Maturation Week 3 2
4 | Interpretation of Source-Rock Data Week 4 2
5 | Examples of Source-Rock Evaluation Week 5 2
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
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Rector of Sana’a University
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Practice Problems
6 | Calculation of Maturity Week 6 2
7 | Lab exam Week 7
8 | Potential Problems with Maturity Calculations Week 8 2
9 Construction of the Geological Model 10-9 4
Qualitative Models of Hydrocarbon Systems Week 11U~
10 | Interpretation of TTI Values Week 11 2
11 | Correlation Parameters -Practice Problems Week 12 2
12 | Quantitative (Volumetric) Models week 14-13 4
13 | Final Lab Exam Week 15 2
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alxill g axeil) clbas) bl
= Interactive Lectures
= Discussion
= Demonstration
=  Brain storm
= Problem solving
= Case study,
= Computer based teaching
= Small group working
=  Student-led Seminars
Tasks and Assignments i<l § Dady)
l ]
p Gl gl /dalsal) Gl p g | G e | AN @ gud
No Assignments (i 68) Mark | Week Due
1
Total Score 4a_ ) Alaa) 15/150
10/ 100
Learning Assessment akill ay o8
[ ]
a ﬁjﬂ‘ c-\;\!l.u\ ﬁjﬁﬂ\ (&J—W“)&J‘ da ) %M‘ OJ‘.’S‘
No Assessment Method Week Due Mark | Froportion of Final
Assessment
1 | Lab Exercises Weekly 10 6.7%
2 | Assignments Quarter 10 6.7%
3 | Participation Weekly 10 6.7%
4 | Quizzes End of a topic 10 6.7%
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5 | Mid-Term written exam Week 8 20 13.3%

6 | Final lab Exam Week 15 20 13.3%

7 | Final Exam (theoretical) Week 16 70 46.6%
Total & saxadl 150 100.00%

Learning Resources ahill jilas

Required Textbook(s) (osas o8 235 Y) duwi ) gl sall
3. Harry Dembicki.2016. Practical Petroleum Geochemistry for Exploration and Production.
Elsevier Science.

4. D. Satyanarayana.2011. Petroleum Geochemistry. Daya Publishing House.
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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 animposition of a penalty. The penalties
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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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