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Course Specification of: Sedimentation Process and Production

General information about the course il ¢ 4dalal) cila glaall
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Sedimentation Process and Production

Course Title e 93 9 A il Aulanl)
R add g aa Sy PNGE262
Course Code and Number
Credit Hours daaial) Cilelid) Lllaay)
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Credit Hours Lecture Practical Seminar/Tutorial Training
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Study Level and Semester

2" level, 2" semester
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Pre-requisites (if any)
o @250 dalaal) ciltlaial) -

Co-requisites (if any)
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Program (s) in which the course is offered

Petroleum and Natural Gas Engineering

8 o8l (a0 dad English/Arabic
Language of teaching the course
4 Al Semesters
9 M‘J.ﬁ\ al.ha
Study System

14 JJM‘ U"":‘Jﬁ 015.4

Location of teaching the course

Faculty of Petroleum and Natural Resources Buildings

11 J):\AM Q&AALQA (J)JM eu\
Prepared by

Prof. Abdulkarim Al-Subbary

13 2020
Date of Approval
Course Description A diuay
4 ulal¥lhy kel cikay A plly el cinay

This course explains the sedimentation processes and
in  various
depositional environment, and the most important

sedimentary products (facies)
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factors that influence sedimentary products. These
includes an introduction on flow dynamics of sediments,
transport mechanisms and changes in the sediment
textures, as well as the most important factors affecting
on accumulation of sediment beds and its associated
sedimentary structures, in addition to the architecture
and spatial distribution of sedimentary basins and
sediments on land and sea.

Finally, the course summarizes the different depositional
system and environments, including sedimentary facies
within the bed sequences, which helps the student for
better understanding the importance of these products as
reservoirs containing the economic resources such as oil,
gas, water and minerals.
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Course Intended Learning Outcomes (CILOS) el alad cila )34

After completing the course, the student will be able to: 10 Ao 1A Q) () 6S0 G gy el A 3o (e g 22y
Clarify Fhe Weathgring and grosiqn, the Al ciglent) s 2 el 5 &y sl a5 s

al. mechanical, chemlcz_al and bl0|OgICE_1| processes el s quaal s i i gl g Al g | - al
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rocks.
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interpret depositional processes from observations . . i . | _p1

bl. | of sedimentary structures preserved in ancient Ayl Sl 3a) (n el Cliles Sl
sedimentary rocks Aagall) Ay g M) sial) (A Ui ghaal)
Analyze the sedimentary facies and
architecture of sediments, and distinguishes Jan g el gl Apaaigh) JCEY) 5 ciliaid) Jay

b2. | between those sediments distributed in a wide O Anl g A gana e sal) a9 )1 Gl 0 | b2,
range of depositional systems and AANA) G ) il g Acadas]
environments.
Employ sequence of sedimentary layers in the || Al il 8 A g ) ciliudal) Juulods addioy

cl. | environment changes over time (e.g. sea level () s (s siesa @ S Jia) gl e | - CL
changes).
Discuss possible_ controls of thg product based B e 5 gl ALsiaal) g gl 2y
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stratigraphic architecture ’ -
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g1 | Use various data to gain understanding of Aalal) agh Clowi€Y ABlAN Gl padiewy dq1
" | sedimentary systems. S )
Write a report after analyzing sedimentary data P . P,
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Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)
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(Course Intended Learning Outcomes)
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(Program Intended Learning Outcomes)

al Elucidate/explain fundamental
Clarify the weathering and erosion, the mechanical, geological principles and concepts in
chemical and biological processes that produce the A2 | theoretical, practical and
sediments and sedimentary rocks. vocational situations and the
possibility of applying it.
a2 Describe and explain solutions for
Classify sedimentary textures and structures in clastic Ad geological problems using logical
sediments. scientific methods and
creative thinking.
bl Interpret depositional processes from observations of An ab”.'ty to link synthesized .
. . . X geological data on a range of spatial
sedimentary structures preserved in ancient sedimentary | B2
and temporal scales to allow
rocks RPAR .
for scientific interpretations.
b2 | Analyze the sedimentary facies and architecture of Communicate geological information
sediments, and distinguishes between those B3 concisely and accurately using written,
sediments distributed in a wide range of visual, and verbal means appropriate to
depositional systems and environments. the situation.
An ability to deal with new and
. . established technologies with
Employ sequence of sedimentary layers in the o .
" . efficiency to collect and interpret
cl | environment changes over time (e.g. sea level C2 geological
changes). data, recognizing their strengths and
limitations.
. . Describe and identify common
Discuss poss!ble controls of_ the product based on minerals, rocks and fossils in the field
c2 | observed sedimentary stacking patterns and C1 .
stratigraphic architecture and ab, and explain
grap how they formed.
Demonstrate the necessary skills of
. . . . practicing responsible and personal
d1 ;Js;e\:ﬁglous data to gain understanding of sedimentary D2 | characteristics with
y ' discipline, and ability in making
decision.
Demonstrate the necessary skills of
d2 Write a report after analyzing sedimentary data and D2 practicing responsible and personal

discuss it with others to resolve problems.in prompt.

characteristics with
discipline, and ability in making
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Alignment of CILOs to Teaching and Assessment Strategies
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First: Alignment of Knowledge and Understanding CILOs
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Knowledge and Understanding CILOs
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Teaching Strategies

L) ial
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Assessment Strategies

- Lectures
- Class discussion
- Brain storming

al- | Clarify the weathering and erosion, the
mechanical, chemical and biological
processes that produce the sediments and
sedimentary rocks.
a2 = | Classify sedimentary textures and structures

in clastic sediments.

- Directed self-study
- Practical applications

- Quiz

- Exam

- Oral question

- Oral presentations
- Reports
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Second: Alignment of Intellectual Skills CILOs
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Intellectual Skills CILOs
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Teaching Strategies
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Assessment Strategies

- Lectures
- Class discussion

b1 - | interpret depositional processes from
observations of sedimentary structures
preserved in ancient sedimentary rocks

b2 - | Analyze the sedimentary facies and

architecture of sediments, and
distinguishes between those sediments
distributed in a wide range of
depositional systems and environments.

- Brain storming
- Directed self-study

- Quiz

- Exam

- Oral question

- Oral presentations
- Homework

2 S8 9 ) Al ialy (Aland) g gl i jlgall) Bal) alad iy e dag ) gas GIG

Third: Alignment of Professional and Practical Skills CILOs
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Professional and Practical Skills CILOs
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Strategies Teaching
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Strategies Assessment

cl-

Employ sequence of sedimentary layers
in the environment changes over time
(e.g. sea level changes).

Discuss possible controls of the product
based on observed sedimentary stacking
patterns and stratigraphic architecture

- Class Discussion

- Tutorial

- Brain storming

- Directed self-study

Presentations
Short essays
Oral question
Reports

Final Exam
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Fourth: Alignment of Transferable (General) Skills CILOs
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Transferable (General) Skills CILOs alaily $ Strategies Assessment
Strategies Teaching
1. | Use various datato gain understanding | Instructional conversation | Presentations
of sedimentary systems. Brain Storm Oral question
Group assignment Project report evaluation
Write a report after analyzing Presentation Evaluation of Group
d2- sedimentary data and discuss it with Seminar assignment
others to resolve problems.in prompt.
Course Content Al (5 giaa
¢ Bl cilal) cile gl saTheoretical Aspect
¢ alelud | L .
| clan sl A ) e ga gal de Al cle g gal il IERTTR eronb oy
Order Topic List / Units Sub Topics List Number of Contact g
Weeks Hours (CILOs)
e Introduction to Sedimentology;
Basic Concepts of the sedimentary cycles, weathering
1 Sedimentary Rocks. processes and sediment WEEK 01 2 al, a2
production
Fundamental . N .

, Classification and ° f(:)lglizlflcatlon of siliciclastic , al, a2, bl,
Textures of the o Sediment Texture and Maturit WEEK 02 b2,
Sedimentary Rocks. y

. introduction to fluid mechanics;
3 Z;SCSZZI :);;rnr ; r:isg)r?rtatlon grain transport, sediment gravity | WEEK 03 2 al(,:zb 1& f L
flows and deposition. ’
* Bed forms and sedimentary
Processes of Sedimentary structures al, b1, c2,
4 Structures e soft sediment deformation WEEK 04 2 dl
structures
Physical conditions
(Nature of the depositing medium WEEK 05 al bl c2
P ‘ rough and quiet water 2 ' dly ’
5 Srgf:essei Ot' Product environments and current
edimentation Produc Velocity).
* Chemical conditions (Eh, PH WEEK 06 5 al, bl, c2,
Salinity and Temperatures). dl
_ _ Clastlc_ rock dlagene5|s:_ _ WEEK 07 al, bl b2,
6 Rock Diagenesis porosity, and permeability 2
. cl,c2,dl
characteristics.

7 Sedimentary Depositional | continental depositional systems | WEEK 08 2 al, bl, b2,
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Systems Fluvial depositional systems. cl,c2,dl
oo weecos | | on o2
' cl, c2,d1
. . Continental environments al, bl, b2,
Terrlg_enous Sedimentary (Terrestrial and aqueous) WEEK 10 2 cl, c2,dl
¢ Depositional Transitional and Marine al, bl, b2
Environments . WEEK11 2 P
environments cl, c2,d1
Introduction to the The nature of sedimentation al, b1, b2,
9 . . . through time: unconformities and | WEEK12 2 cl, c2,d1,
Stratigraphic Successions . .
other stratigraphic surfaces d2
e
_nysttal, a4, S WEEK13 | 2 c1, c2, d1,
] biological) operating in the 42
10 | The Concept of Facies depositional environment.
and Clastic Reservoirs . . al bl b2
. Fa01e§ analysis . WEEK 14 5 C1,, 02: d1:
e Clastic Reservoirs 42
Adadl) clelud) 5 abuadl aas
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (a5 ) dslead) Cile gua gal)
: L) dac wlebud) | e
A5 Bl 5 / G el endl S erar | A | SRAA
Order Practical / Exercises/Tutorials topics . cﬁgltj;:gt Course ILOs
NA - - -
daladl) Clebad) g bl Alaa) NA NA
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aiaill g aslaill Gl sl
= Lectures
= Class Discussion
= Demonstration
= Brain storm
= Problem solving
= Case study,
= Seminars
=  Tutorial
= Directed self-study
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Tasks and Assignments <llsil) g dadiy)

. ol o) /caatsal) o g | e Ef:: alail) iy e
No Assi (o fgad) S E 54 Mark - CILOs (symbols)
ssignments/ Tasks Week Due
Home work Share 5 Bi-weekly | al,a2,b1,b2,c1,c2
Project and Report Individually 5 Week 10 all
[ ] Total Scoredaall At L 10 |
L earning Assessment plail) 4l
il bt | ledl) il i
" b 4 o of e P ia v
?"'JS‘ e..'\..'ﬁ.d‘ w‘ ?:‘-'-M‘ &31“"'" %J'ﬁ‘ Propo:::n :‘Lul.g.\l\ CILOs (symbols)
No. Assessment Tasks Weekdue | Mark of Final
Assessment
1 | Lecture attendance and class discussion Weekly 5 5% all
2 | Quizzes (theoretical) and homework Bi-weekly 10 10% al,a2,bl,b2,c1,c2
3 | Mid-Term written exam Week 7 10 10% all
4 | Project and Report (theoretical) Week 10 5 5% all
5 | Final Exam (theoretical) Week 16 70 70% all
Total Ay 100 %100

Learning Resources akill jilas

()Juj\ AL c)ﬂ\ J\J ‘gug\ (u.u\ c)...:»]ﬂ\ A sul}d\ (-».a\) APA (:LE.'I [SEIVEN CA\JAS\ d‘f

Required Textbook(s) ((x2a s (& & 3 Y)Luy ) ) sl

and Stratigraphy, 3rd edition: W.H. Freeman and Company, New York.

Cliffs, New Jersey

1. Prothero, D.R., and Schwab, F., 2014, Sedimentary Geology: An Introduction to Sedimentary Rocks

2. Boggs, S., 2011. Principles of Sedimentology and Stratigraphy. (5th edition) Prentice Hall, Englewood

Essential Referencesdibmal) g jall

1.
2.
3.
4.

5.

Boggs, S. Jr. (2009). Petrology of sedimentary rocks. Cambridge University Press, 2nd Edition, 600 p.
Nichols, G., 2009, Sedimentology and Stratigraphy (2" Edition), Wiley-Blackwell Publication.
Leeder, M. R., 2011, Sedimentology and Sedimentary Basins — From Turbulence to Tectonics, Wiley-

Blackwell.

Reading H.G. (2004), Sedimentary Environments: Processes, Facies and Stratigraphy . third edition-

Blackwell Science. pp.689.

Tucker, M.E., 2011, Sedimentary Rocks in the Field: A Practical Guide, 4th edition: John Wiley &

Sons, New York (optional)

Electronic Materials and Web Sites etc.<si i) adl sa g 4 g 5N jabaall
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1 | Class Attendance doaleil) cldladl) ) guas

- 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 JAG) ) gaanl)
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 Slaiay) Jayl gz
- According to the rules the student gets absent in the exam of the course.

4 Assignments & Projects 2o pldial) g il
Papers survey or projects should be submitted by the time detriment by the professor.

5 Cheating (ad)

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 Jaidy)
Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties
that can be started by making a zero mark for the work.

7 | Other policies s A Sl
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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Course Plan (Syllabus): Sedimentation Process and Production

Information about Faculty Member Responsible for the Course &all i) ¢ ila glaa
Name Prof. AbdulKarim Al-Subbary ()
Office Hours
iilgl) ad ;g (Sl Sana’a University Gudd) | ¥ [ ouEY | sUBEN | slaa i | usadld)
Location &Telephone No. || +967 733 63 68 31 SAT | SUN | MON | TUE | WED THU
Q"UJ"SSE ?‘.I-\:Uéj ‘ aalsubbari@yahoo.com
-mal

General information about the course_iall (& dals cila glaa

1 g J_uj\ é“-“‘ Sedlment?thn I?rocessﬁanﬁd Production
Course Title L) o4 9 A yil) dadaal)
Course Code and Number
CreditHours S-\M‘ ‘;\LGLU.\J‘ ‘AJ Y‘
CreditHours Lecture Practical | Seminar/Tutorial | Training
2 - = - 2
I - nd nd
4 : Al Juadl) g (g ghanall 2" level, 2™ semester
Study Level and Semester
5| presBall Al clliatal) -
requisites
6| co(=as ) dalaal) clullaial) -
requisite
i il 4 BT cf-m @uﬁjg BSc in Petroleum and Natural Gas Engineering
Program (s) in which the course is offered
Language of teaching the course
9 JJSA.“ il Glsa Faculty of Petroleum and Natural Resources Buildings
Location of teaching the course
Course Description il ciay
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This course explains the sedimentation processes and
sedimentary products (facies) in various clastic
depositional environment, and the most important factors
that influence sedimentary products. These includes an
introduction on flow dynamics of sediments, transport
mechanisms and changes in the sediment textures, as well
as the most important factors affecting on accumulation of
sediment beds and its associated sedimentary structures, in
addition to the architecture and spatial distribution of
sedimentary basins and sediments on land and sea.

Finally, the course summarizes the different depositional
system and environments, including sedimentary facies
within the bed sequences, which helps the student for
better understanding the importance of these products as
reservoirs containing the economic resources such as oil,
gas, water and minerals.
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Course Intended Learning Outcomes (CILOS) el alad cila 54

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

0 o 1,38 Gallal) () 680 g Ral) Al 3 (e £ LYY day

al.Clarify the weathering and erosion, the mechanical,
chemical and biological processes that produce the
sediments and sedimentary rocks.

ASilal) clleal) g Ay jill g A gail) Joal 9o ilasy - A1
Ssial) g il g 1) i il A gl gl g Ailpasll g
Ao g )

a2. Classify sedimentary textures and structures in
clastic sediments.

AN Gl g 1) (B A gl L) g aed) Chiay a2

bl. interpret depositional processes from observations
of sedimentary structures preserved in ancient
sedimentary rocks

A g 1) i) din ) Gt i A Cilles iy 1
Aagal) A g giual) B Ad3 glaal)

b2. Analyze the sedimentary facies and
architecture of sediments, and distinguishes
between those sediments distributed in a wide

O s g el gl Antig) QLAY g cliad) Moy P2
wiwzm\‘gl:wgé;\sjﬂ\gul‘”ﬂﬁﬁ

range of  depositional  systems  and ARLALY e ) iy g
environments.
cl. Employ sequence of sedimentary layers in the i) (B A gea ) cillal) Jadeds aadiws - €1

environment changes over time (e.g. sea level

() gl s gina ) s Jia) B gll ) gy Al

changes).
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c2. Discuss possible controls of the product based on
observed sedimentary stacking patterns and
stratigraphic architecture

el Al bl Ao pU gilill Alaiaca) Jayl gudal) GH8L - 2
ciliudal) S g 8 g pall Ay g )

dl. Use various data to gain understanding of
sedimentary systems.
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d2. Write a report after analyzing sedimentary data
and discuss it with others to resolve problems.in
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Order (i ) e gua gall) Sub Topics Week Due i
Units Con. H
) e Introduction to Sedimentology;
1 Basic Concepts of the sedimentary cycles, weathering processes | WEEK 01 2

Sedimentary Rocks.

and sediment production

Fundamental Classification
2 | and Textures of the
Sedimentary Rocks.

e Classification of siliciclastic rocks

o Sediment Texture and Maturity WEEK 02 2

Process of Transportation

e introduction to fluid mechanics; grain

3 and Sedimentation transp_o_rt, sediment gravity flows and WEEK 03 2
deposition.
Processes of Sedimentary + Bed forms and sedimentary structures
® Structures o soft sediment deformation structures WEEK 04 2
e Physical conditions
_ _ ° (Naturg of the dep0§|t|ng medium rough WEEK 05 5
5 Processes of Sedimentation and quiet water environments and current
Product Velocity).
* Chemical conditions (Eh, PH WEEK 06 2
Salinity and Temperatures).
Mid Exam Written Exam WEEK 07 2
. . Clastic rock diagenesis: WEEK 08
6 | Rock Diagenesis porosity, and permeability characteristics. 2
continental depositional systems Fluvial WEEK 09 2

Sedimentary Depositional
Systems

depositional systems.

Marine and deltaic depositional systems;

bioturbation WEEK 10 2

Continental environments

8 -[I;ngg'inoonuz; SEe:Iq’]gQrtT?gts (Terrestrial and aqueous) WEEKII 2
iti Vi — - -
P Transitional and Marine environments WEEK12 2
. The nature of sedimentation through time:
Introduction to the o . .
9 Stratiaraphic Successions unconformities and other stratigraphic WEEK 13 2
grap surfaces
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» Facies concept and Processes (Physical, WEEK 14
) chemical, & biological) operating in the 2
The Concept of Facies and depositional environment.
Clastic Reservoirs * Facies analysis WEEK 15
. . 2
e Clastic Reservoirs
Final Exam Written Exam WEEK 16 2
daladl) Cilelud) g anlual) 22 16 39
Number of Weeks /and Contact Hours Per Semester
Practical / Training/ Tutorials/ Exercises Aspectsciard) quilall &ile gl ga 115 ddad
el Gl / algall / Aaal) Cile gun g £ sl Al L)
Order Practical/Tutorials/ Exercises Aspects Week Due Coneik
NA
Adadl) cilelud) g aubad) Alaa) NA
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alill g aslaill Ciladd) i)
= Lectures
= Class Discussion
= Demonstration
= Brain storm
= Problem solving
= Case study,
= Seminars
= Tutorial
» Directed self-study
Tasks and Assignments <isil) g adsy)
da i <l A
- - da Al . -«
a ) ) /aalsal) G| iy %::‘ alal)
- Assignments/ Tasks (i fge) Mark | weskpbue | CIEOS
(symbols)
Home work Share 5 Bi- al,a2,bl,
weekly b2,cl,c2
Project and Report Individually 5 Week 10 all
[ ] Total Scoreda i ) [ 10 | | |
Learning Assessment placil) ol
Ao L | el cila A
B adtl) Adaii) Al £ sandl | A Al Pmpo::::;ﬁw CILOS (symbols)
No. Assessment Tasks Week due Mark of Final
Assessment
1 | Lecture attendance and class discussion Weekly 5 5% all
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2 | Quizzes (theoretical) and homework Bi-weekly 10 10% al,a2,bl,b2,c1,c2

3 | Mid-Term written exam Week 7 10 10% all

4 | Project and Report (theoretical) Week 10 5 5% all

5 | Final Exam (theoretical) Week 16 70 70% all

Total Ay 100 %100
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Required Textbook(s) (Cxrd e (& 4 3 Y)dwwi J) aa) jal)

1. Prothero, D.R., and Schwab, F., 2014, Sedimentary Geology: An Introduction to Sedimentary Rocks
and Stratigraphy, 3rd edition: W.H. Freeman and Company, New York.

2. Boggs, S., 2011. Principles of Sedimentology and Stratigraphy. (5th edition) Prentice Hall, Englewood
Cliffs, New Jersey

Essential Referencesdibmal) g yall

1. Boggs, S. Jr. (2009). Petrology of sedimentary rocks. Cambridge University Press, 2nd Edition, 600 p.

2. Nichols, G., 2009, Sedimentology and Stratigraphy (2" Edition), Wiley-Blackwell Publication.

3. Leeder, M. R., 2011, Sedimentology and Sedimentary Basins — From Turbulence to Tectonics, Wiley-
Blackwell.

4. Reading H.G. (2004), Sedimentary Environments: Processes, Facies and Stratigraphy . third edition-
Blackwell Science. pp.689.

5. Tucker, M.E., 2011, Sedimentary Rocks in the Field: A Practical Guide, 4th edition: John Wiley &
Sons, New York (optional)

Electronic Materials and Web Sites etc. < i) a8l ga g 4339 5N jalaal)

Course Policies jiall & dagiall clulud) g Jayl guall

1 | Class Attendance Toaghaal) cilladll g

- 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 Al ) guaal)

- 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 Shaday) Jayl g
- - According to the rules the student gets absent in the exam of the course.

4 | Assignments & Projects 2o jldial) g culisacil)
- Papers survey or projects should be submitted by the time detriment by the professor.

5 Cheating lads

- 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 Sy
Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties
that can be started by making a zero mark for the work.

7 Other policies s A alul

- 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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