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Course Specification of: Basin Analysis

General information about the course il e 4alall cila ghall
S A g 1) (dal ga) Jadas
1 Course Title . . .
Sedimentary Basin Analysis
Aad g ) el Ja
2 Course Code and Number GEOS 477
Credit Hours 3aalral) cilelud) syl
3 Jotall Baainal) cile L) <) _palaa glﬂﬁ Obal/ jliaiw 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 i Bl cblliall G 69353 GEOS4SS
Pre-requisites (if any)
6 (S ) Aalaall cildhial) GEOSA76
’ Co-requisites (if any)
7 A Al o ) gl 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 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
oYL R Caa A aly ) R Caag
The course presents theories of basin formation in various | 4ilida £) gil 8 Gl gad) G gSi il Jai | jBal) |38 ad8
types of geotectonic setting, basin infill dynamics, | fuis coasadl S cliSialingg dua sl gall gL Y e
subsidence history and consequences for reservoir and | 4 aal) jsdaall g o) AL jedai (pa Ariiila g Ja ggd)
source rock development and the petroleum system. | Lgiddlia afin Al cile g gal) Jadi g ) a9
Subjects to be discussed include physical state of | ol sa¥) (neS il g s Auall CbAL 4l judll Adlad)
lithosphere, mechanisms of sedimentary basin formation by | iall g sLEN g < GY 3N g casall) Gk o8 A g )
stretching, strike-slip, flexure and compression, effects of | 4kl g g gad) e bl 5 (Lol CliSaalina el il g
mantle dynamics, basin infill mechanisms and depositional | ¢ adl f il 5 Ja sagdl 5 <o gad) ABlida g ccuan i)
systems, basin stratigraphy, subsidence and thermal history, | clles ¢l 43 58 ¢ il (ailadd) g of JA) @l i
changes of reservoir and petrophysical parameters during | s Laa ¢ Jadil) aUail e guaaill g 4y gisil) g c8al)

burial and tectonic processes, and application to the play concept Jg ) pead (lSa aggda M)
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 petroleum system, leading towards the play concept

Course Intended Learning Outcomes (CILOs) Jiall alal s j3s

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

A 138 Ul 9% gy jiall A 3 (e £ LgaY) 2y
o)

al. | Describe the major mechanisms involved in
subsidence and filling of sedimentary basins.

ZJ,RSJLJ,\AQAKSJL&A\ M,S\ ALY Cha g al
gl ) g2y

govern stratigraphic architecture of most basins.

a2. | Define basic methods in numerical modeling of |[ Jassgdl 4amadl dadail) B dpulol) @)kl iy | —a2
isostatic, flexural, and thermal subsidence. el call g csludl
bl. | Derive diffusion-based basin filling models that || Al JLaiiy) e daill) Gl ga¥) diams z dlai (§ids | —b1

L2 saY) alinal G ) cleUail) agas

b2. | Become familiar with several important
examples of sedimentary basins worldwide.

Gl m o Lagall ABT) (e yall o digl| b2
Al Jsa Ay aa

and hydrocarbon accumulation of some Basin in
Yemen

cl. | Select appropriate mathematical and computer- || Aaail dsaliall 4y galad] g Asaly ) callal) 2asaa | - 1
based methods for basin modeling ol sl
c2. | Do tectonic classification, stratigraphy evaluation || a$) fs <l audly A€ Clibaly ashy| -c2

ol b Gl sad) Gand g S50

dl. | Cooperate In teams composed of various
specialties of Geosciences.

psle (e Allida Claadl (e (oS0 38 A (gl | dl
oa

d2. | Prepare a review report of different type of Basin
and their potentiality to Hydrocarbon

alsa¥) (e ddlida £l dralje A wy | d2
i g0 S 9 ) el

sl alail) Cila i aa ) alad cily jiia dag) ga

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

28l (e B gualal) aledl) Cila jia

(Course Intended Learning Outcomes)

Zeli_yd) (e 82 gpalal] aladl) cla e
(Program Intended Learning Outcomes)
(Lais 1 3ay b LS galipll s ie paen S3)

al | Describe the major mechanisms involved in

Elucidate/explain  fundamental geological

isostatic, flexural, and thermal subsidence.

subsidence and filling of sedimentary basins. A2 | principles and concepts in theoretical,
practical and vocational situations and the
possibility of applying it.
a2 | Define basic methods in numerical modeling of || A2

bl | Derive diffusion-based basin filling models that
govern stratigraphic architecture of most basins.

An ability to link synthesized geological
Bl | data on a range of spatial and temporal
scales to allow for scientific interpretations.

b2 | Become familiar with several important examples

of sedimentary basins worldwide. Bl
cl | Select appropriate mathematical and computer- An ability to deal with new and established
based methods for basin modeling c2 | technologies with efficiency to collect and
interpret geological data, recognizing their
strengths and limitations
c2 | Do tectonic classification, stratigraphy evaluation || ¢5 | An ability to collect various geological data,
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and hydrocarbon accumulation of some Basin In
Yemen

integrate, scientifically interpret, and report

them

dl | Cooperate in teams composed of various || pp | An ability to function in diverse learning
specialties of Geosciences. and working environments.

d2 | Prepare a review report of different type of Basin Demonstrate the necessary skills of
and their potentiality to Hydrocarbon p2 | practicing  responsible  and  personal

characteristics with discipline, and ability in

making decision

o g&l) g aleil) g andail) cibiad) iy alail) s 3 dag) ga

Alignment of CILOs to Teaching and Assessment Strategies

2 o8l g alacl) g audecl) Ao iy (agdll g Cilaall) ) jal) ala s jia Aag) ga Y )

First: Alignment of Knowledge and Understanding CILOs

il 5 A8 jrall /Al cily i
Knowledge and Understanding CILOs

aalil) Al i)
aladl) g

Teaching Strategies

JUPCAT I
Assessment
Strategies

isostatic, flexural, and thermal subsidence.

al - | Describe the major mechanisms involved in|| Interactive Lectures | Examinations,
subsidence and filling of sedimentary basins. Discussion Assignments,
a2 - | Learn basic methods in numerical modeling of || Case study Oral presentations

s RN 9 (pan Al Al s (A A1) < jlgall) [ o8al) alad il Aia dag) ga (Ll

Second: Alignment of Intellectual Skills CILOs

i M) & jlgall /) Ral) cila i alail) g antail) doasi) yia) | s gl ) jic)
Intellectual Skills CILOs Teaching Strategies Assessment
Strategies
b1 - | Derive diffusion-based basin filling models that || Discussion Essay test,
govern stratigraphic architecture of most basins. Demonstration Assignments, _
b2 - | Become familiar with several important examples of Errgkl;)qesr;[qorr:ol . Oral presentations.
sedimentary basins worldwide. ving
25831 9 () At Jlaaly (Al g Aigall ) lgeall) el alalt cila A Aag) ga s EID
Third: Alignment of Professional and Practical Skills CILOs
dlaall g Asigal) gl /) sal) il A plail) g podail) Al i) o 5811 i) )
Professional and Practical Skills CILOs Teaching Strategies Assessment
Strategies
cl- | Select  appropriate  mathematical  and || Self and independent learning | Achievement tests
computer-based methods for basin modeling Tutorials & practical classes, | Chart Drawing
c2- | Do tectonic classification,  stratigraphy || case study, practical exams
evaluation and hydrocarbon accumulation of || Computer based teaching
some Basin in Yemen
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Fourth: Alignment of Transferable (General) Skills CILOs

PRI alal) g andal) Tl il a T0) L) i)
Transferable (General) Skills CILOs Teaching Strategies Assessment
Strategies
d1- | Cooperate in teams composed of various || Small group working Achievement tests
specialties of Geosciences. Student-led Seminars Team working
do- | Prepare a review report of different type of |[ Case Study Method
Basin and their potentiality to Hydrocarbon

Course Content Jall (s gisa
Theoretical Aspect bl cuilal) cile gl ga
(X" Clelud i ]
A | claagl Al cle g gall i Al cile guda gall ) | Ay | TR0
Order Topic List / Units Sub Topics List Number | Contact "g;ﬁg’"‘
of Weeks | Hours ( )

1 Course Introduction, Definition of a basin in oil 1 5 102
Overview geology; economic basis a
Tectonics of Sedimentary | Types of boundaries of

2 Basins lithosphere plates. 1 2 alaz

3 Isostatic Subsidence Geohistory analysis 2 4 a2 bl b2cl
Quantitative methods to . . .

. simple isostatic, thermal, and
4 mode_llng ofcrustal flexural modeling 3 6 a2 blb2cl
subsidence
-Types of extensional basins.
-Main stages of subsidence in the
Classification of basins development of rift basin and its
5 based on th tectoni facies evolution. 5 4 102 2
asedon etgeo ectonic | _Basins connected with sliding a ¢
environmen faults, main phases
-Basins associated with
Subduction
Thermal subsidence Heat Flow and Convection

S (from cooling). Measuring Thermal Maturation ! 2 azblcl
Main types and factions Evolution of rift in passive

" | of passive margin basins. | margin basins 1 2 a2 c2 d2

Components, main features and

8 Foreland basin phases of filling the foreland 1 2 a2 c2d2

basin

g [|Seauencestratigraphy Basic Concepts and Terminology 5 4 al, a2 bl
and basin analysis of Sequence Stratigraphy b2 c1c2 d2
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- The Stratigraphic Building
Blocks of Depositional
Sequences
Lladl) cilelad) g anlad) 3
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (@i Of) Aulead) e gua gall
. q aeldh | oL L.
o il )5 / G el /Alant) c ol el IR ““(ﬁf" 0
. . - . umoer o -
Order Practical / Exercises/ Tutorials topics Weeks cl_?gut?gt Course ILOS
1 Types of boundaries of lithosphere plates. 1 2 alc2
2 Isostatic Subsidence 1 2 b2 cl c2
3 Geohistory curves 3 6 b2 clc2
4 Calculation of tectonic subsidence 1 2 b2 clc2
5 Provenance exercise 1 2 b2 clc2
Use of facies analysis and sequence stratigraphy to reconstruct b2 clc2
6 the evolution of the sediment basin filling and for the 2 4
exploration of Oil and Gas.
7 Flex-decomp Project 2 4 b2 clc2
8 | Petromod project 2 4 b2clc2bl
Lladl) cle L) g b)) 13 26
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aill g asdeil) cilias) sic)
= [Interactive Lectures
= Discussion
= Demonstration
= Brain storm
= Problem solving
= Computer based teaching
=  Small group working
= Student-led Seminars
Tasks and Assignments i<l 5 a i)
l ]
3¢t . L Asun i 4l cla A
¢ gl ksl s | i Pl‘-cdlLOs
No Assignments/ Tasks @5/ | Mark | \week Due (symbols)
1 | N/A
[ ] Total Score 4a ) Jlea) | | |
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Learning Assessment alaill auis
) Ao A aladl) i i
PER ‘55\:\3:\“ FOPRA @#ﬁﬂ\ 83«&\ da Al f\e)éil CILOs (symbols)
No. Assessment Tasks Week due Mark Pmp,fi':;?n of
Assessment
1 | 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
4 | Software Project End of a topic 10 6.7% al,a2,bl,b2,
5 | Mid-Term written exam Week 8 20 13.3% al,a2,b1,b2,
6 | Final lab Exam Week 15 20 13.3% b1,b2,cl,c2,d1
7 | Final Exam (theoretical) Week 16 70 46.6% all
Total (A 150 | 100.00%

Learning Resources aldll jibaa

Required Textbook(s) (Gsase o8 235 Y) duwi ) gl sall
1. Angevine, C.L., Heller, P.L., and Paola, C., 1990, Quantitative Sedimentary Basin
Modeling: AAPG Short Course Note Series #32, 247 pp.
2. Lectures Notes
References
1. Allen, P.A.andJ.R. Allen, 2013, Basin Analysis: Principles and Application to Petroleum Play
Assessment. John Wile & Sons, 619 pp.
2. Busby, C.J.,and Azor, A. (eds.), 2012, Tectonics of Sedimentary Basins: Recent Advances, First
Edition. Blackwell Publishing Ltd.
3. Catuneanu, O., 2006, Principles of Sequence Stratigraphy. Elsevier, 386 pp.
Electronic Materials and Web Sites efc. < AT a2i 54 g 4359 <N alaall
WWW.Spe.com
http://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%.

- 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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£2021-2020 :(xalall alal
A g ) o2l aY) Julad ;) ha Adad

Course Plan (Syllabus):

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

ssoc.Prof. Adel Al-Mata .
Name ry Office Hours
ilgl) o8 49 lSal) Gl |l oo | s | el | Gaedd)
Location &Telephone No. 770770769 SAT | SUN| MON | TUE | WED | THU
39 RSV Wyl
S . 24 a.almatary@su.edu.ye
E-mail

General information about the course _udal) (e dule Cila glra

B A A g ) L) gaY) Jalas
Course Title . . .
Sedimentary Basin Analysis
4ad g 5 8al)
2 SUIS >0
Course Code and Number GEOS 477
Credit Hours 3alnal) cile L) ey
3 el Badiaall cile b &) _palaa g.hﬁ b/l Gyl ”TOt.al‘
) Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
) Al Juadl) Fhsall
4 ') ¢ 4™ level, 2" semester
Study Lewel and Semester
S Pre-requisites J8all Alilud) cilallaiall GEOS323, GEOS455
6 | co —requisite(cia g &) dalasd) cllliall | GEOS476
7 el A g ) el Bachelor of Geosciences
Program (s) in which the course is offered
8 SR i 48] English/Arabic
Language of teaching the course
9 Al Q) Glsa Faculty of Petroleum and Natural Resources
Location of teaching the course

Course Description sl cia g
The course presents theories of basin formation in [ (e 4dlida g1 g5) B (agadl (eSS i ) j8al) 138 ad8
various types of geotectonic setting, basin infill fa g (o sall Sa clSualing gl gl glia gy
dynamics, subsidence history and consequences for | - . e s .. .
re):/servoir and source rocky developmeqnt and the | “2oadd) ssialls 014D 258 O Aritia g g
petroleum system. Subjects to be discussed include | W@l alia I} Cle guda gal) Jadl A g 5l) oL 9
physical state of lithosphere, mechanisms of | () sa¥) ¢y oS il g ¢ g iaal) CADAL Al 3dl) Aad)

sedimentary basin formation by stretching, strike- |y oy oLy Y9 caaatl) i s O o g )
slip, flexure and compression, effects of mantle -
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dynamics, basin infill mechanisms and depositional | kil s L sl Sa i) o gL gl clSaalin o it g
systems, basin stratigraphy, subsidence and thermal |  , ; a3 fea i) g gl 5 g Al g e Sl

history, changes of reservoir and petrophysical | | SN et i art e ea
parameters during burial and tectonic processes, Cllas L) A g8 g ) padalll s 01 AN < -y

and application to the petroleum system, leading | ! 23 Laa ¢ aiil) sl o Galaill o (A i) g 80
towards the play concept play concept Joid! aead (184 a sgda

Course Intended Learning Outcomes (CILOS) ,_iall alad cila A
After completing the course, the student will be able to: e ) A8 CulUall ()68 g Ral) Al 3 (e £ LgEN) any

H)

al Describe the major mechanisms involved in | oal sa¥) Adwig Jagad (4 AS Ldal) dpeai ) GLIY) Cina g

subsidence and filling of sedimentary basins. A o )
a2 define basic methods in numerical modeling of | GSludl Jagagll Aaall dadalll A Ll Gkl iy
isostatic, flexural, and thermal subsidence. Al Gl
bl Derive diffusion-based basin filling models that | aSad Al JLaa) e daildll Gal gal) disd g ilad (§idy
govern stratigraphic architecture of most basins. oal Y alieal 48kl cileUadl)
b2 Become familiar with several important examples of | Jsa dx s il () sad Lagaall ALY (o 2pad) o i py
sedimentary basins worldwide. Al

cl Select appropriate mathematical and computer-based | . 2ot g 1.y 3 g . ‘
: . ) saY) dadall ducliall A gudad) g Al 1 Cullad) daay
methods for basin modeling A 9 S

c2 Do tectonic classification, stratigraphy evaluation | ~s:S9a oSl iy Glish andiy A48 Cllaly a9y
and hydrocarbon accumulation of some Basin in Yemen Oadll B ol Y G
dl Cooperate in teams composed of various specialties . Sares . o . 3 "

. . N *pa AAlA 4 Cilanadl S ¢ 4 gl
of Geosciences. e = g
d2 Prepare a review report of different type of Basin | L¥laialg gal sall (e 4dlida £) o3 42l 0 p A5 My
and their potentiality to Hydrocarbon 4 gy S5k

Course Content _Jiall ¢ gisa

Theoretical Aspect 4 kill cle gua gall i el

<as gl Lo agil e ot g CoA
AL i i ) el Sesasd B e
raer
Units ub Topics seRPt® 1 con. H
Course Introduction, Definition of a basin in oil geology; economic
1 > ) Week 1 2
Overview basis
2 Te ctonics of Sedimentary Types of boundaries of lithosphere plates. Week 2 2
Basins
3 | Isostatic Subsidence Geohistory analysis Week 3-4 4
Quant!tatlve me thods to simple isostatic, thermal, and flexural
4 | modeling of crustal . Week 5-7 6
; modeling
subsidence
5 | Mid Term Exam Week 8 2
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-Types of extensional basins.
Classificati fbasi -Main stages of subsidence in the development
6 | o asij' |caﬂ|10n 0 tastlns_ of rift basin and its facies evolution. « 4
asedonthe geotectoniC | _pasins connected with sliding faults, main Week 9-10
environment
phases
-Basins associated with Subduction
7 Thermal subsidence Heat Flow and Convection Week 11 5
(from cooling). Measuring Thermal Maturation ce
Main types and factions . e . . .
8 of passive margin basins. Evolution of rift in passive margin basins Week 12 2
) Components, main features and phases of
9 | Foreland basin filling the foreland basin Week 13 2
- Basic Concepts and Terminology of Sequence
i Stratigraph
10 Sequen(_:e stratlg_raphy grap y. _ N Week 14-15 4
and basin analysis - The  Stratigraphic  Building  Blocks  of
Depositional Sequences
11 | Final Exam Week 16 2
Aladl) cilelud) 5 aubad) 2 16 37
Number of Weeks /and Contact Hours Per Semester

Practical / Training/ Tutorials/ Exercises Aspects ¢sbaad! cuilall il gdaga 345 ddad

&) bl / algall [ daal) e gua 9 £ swal e
Order Practical/ Tutorials/ Exercises Aspects Week Due | * .\,
1 | Types of boundaries of lithosphere plates. Week 1 2
2 | Isostatic Subsidence Week 2 2
3 | Geohistory curves Week 3-5 6
4 | Calculation of tectonic subsidence Week 6 2
5 | Mid Term Lab exam Week 7 2
6 | Provenance exercise Week 8 2
- Use of fagies analy_sis _a_nd sequence stratigraph_y to reconstruct the evolution Week 9-10 4
of the sediment basin filling and for the exploration of Oil and Gas.
8 | Flex-decomp Project Week 11-12 4
9 | Petromod project Week 13-14 4
10 | Final Lab Exam Week 15 2
aladl) cilelud) g tad) Alaa) 15 30
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aiaill 5 aleil) il i)
= |nteractive Lectures
= Discussion
= Demonstration
=  Brain storm
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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=  Problem solving

= Case study,

= Computer based teaching
= Small group working

= Student-led Seminars

Tasks and Assignments <idsst) g dadisy)
l |

p al gl /aaalsil) GICil) g g3 | e das0 243 £ gl
No Assignments (s /g2 8) Mark | \Week Due
1 | N/A
Total Score 4a ) Alaa) 15/150
10/ 100

Learning Assessment alail) a g

: i N [

No Assessment Method Week Due Mark 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%

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 £ saxal) 150 100.00%

Learning Resources akill jilas

Required Textbook(s) (s o8 235 Y) duwi 1) gl sall
3. Angevine, C.L., Heller, P.L.,, and Paola, C., 1990, Quantitative Sedimentary Basin
Modeling: AAPG Short Course Note Series #32, 247 pp.
4. Lectures Notes
References
4. Allen, P.A.and J.R. Allen, 2013, Basin Analysis: Principles and Application to Petroleum Play
Assessment. John Wile & Sons, 619 pp.
5. Busby, C.J.,and Azor, A. (eds.), 2012, Tectonics of Sedimentary Basins: Recent Advances, First
Edition. Blackwell Publishing Ltd.
6. Catuneanu, O., 2006, Principles of Sequence Stratigraphy. Elsevier, 386 pp.
Electronic Materials and Web Sites etc. < i) a8l ga g9 4359 Sy dladll
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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%.

- 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

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.

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

Rector of Sana’a University
Prof. Dr. Al Qaseem M ohammed Abas
12


http://link.springer.com/
http://www.sciencedirect.com/

