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Week | Description depends on the Timing table (Theoretical & Practical)
1. Introduction Geology, How to think.
2. Plate Tectonic Theory.
Earth Materials
3. Minerals
4. Rocks, Igneous Rocks Igneous Rocks and Intrusive Activity Volcanoes.
5. Rocks, Metamorphism and metamorphic Rocks
6. Sedimentation.
7. Rocks, Sedimentary Rocks.
Proposed to make Field Trip
8. Exam
Earth processes
9. Stratigraphy and Geologic Time.
10. Structural Geology
11. Weathering.
12. Exam
13. Mass Wasting.
14. Water Resources. Running Water, Groundwater.
15. Exam
FINAL EXAM Durations
aadiaad 11
e Lutgens, F.K, Edward,]. T., 2015, 4 glhaall 3 jaall sl ]

Essentials of ge o010 gy, lllustrated by
Dennis Tasa. 12nd Edition,
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e McConnell, D., 2007. The Good Earth,
Introduction to Earth Science-McGraw-
Hill. Utah State Office of Education, 2013.
Earth Science. Library of Congress
Cataloging-in-Publication Data, 573 p.

e Wicander, R., and Monroe, J. S. 2010.
Historical geology-Books-Cole.
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https://ocw.mit.edu/courses/find-by-
topic/#cat=science&subcat=earthscience&sp
ec=geophysics
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Al 44y 5l FARTA & s sall sl /3an gl) il Sl s el & saaY
paladl pledl
Ao sl
sl paieY) | 3 ualadll | The Nature of pedll 2 1
Analytical Gaaill
Chemistry g pa gall
sl Oaia¥l | 3 palsall | Calculations Used in +3_nialaa 2 2
Analytical Chemistry | gl Jilus
sl gl | 3 ualadll | Percent Galaill 5 agdl 2 3
Concentration g pa gall
sl gaia¥) |3 ualaall | stoichiometric Galaill 5 agdl 2 4
Calculations g pa gall
sl oY) | 3 aladll | Autoprotolysis +5_palase 2 5
gl Jilagg
sl gada¥l | 3 palaall | Using Solubility- +5_palae 2 6
Product Constants bl il
sl glada¥) | 3 paladll | Using Acid/Base +5_palae 2 7
Dissociation el Jilu
Constants
25l Oaia¥l | 3 palsall | The method of +3_nialaa 2 8
Successive el Jilu
approximations
sl oaiey) | 3 paladll | The Effect of Added pedl) 2 9
Acids and Bases Gkl 5
g s sl
sl plaiaY) | 3 ualadll | The Effect of Ionic agdl) 2 10
Charges on Equilibria Gaakaill 5
g s 5all
sl Gaia) |3 palasll | Omitting Activity pedl 2 11
Coefficients in Gl 5
Equilibrium g saasall
Calculations
sl gaia¥) | 3 bl | Using aedll 2 12
Approximations to Gaadaill 5
Solve Equilibrium g saasall
Calculations
sl gl | 3 paladll | The Effect of pH on pedll 2 13
Solubility Gadaill
g s sl
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sl aia¥) | 3 ualaddl | Solubility aedl) 2 14
Calculations When Gl 5
the pH Is Variable g s 5all
sl i) | 3 ualasll | Separation of ions by pgdl 2 15
control of the Gkl 5
concentration of the g pa gall
precipitating agent
Agadll 4l 12
Fundamentals of Analytical Chemistry 4 sllaall 3 ) aall sl ]

by F. James Holler, Stanley R Crouch, et al.,
2014

Instrumental Analysis
by Douglas A. Skoog, 2009

(o)) Ao N anyall 2

Principles of Instrumental Analysis, 7E
by Douglas A. Skoog/F. James Holler/Stanley
R. Crouch, 2020
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Various lectures and lecture notes on the
internet.
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¢ Develop an understanding of how to evaluate a variety of subsurface maps including fault,
structure, and isochore maps.

¢ Understand the types of questions to ask when reviewing interpretations, maps and prospects.
¢ Evaluate the 3-D viability of an interpretation, map or prospect.

¢ Evaluate whether the resources or reserves attributed to a completed interpretation or map are
under or over estimated.

¢ Determine whether an interpreter has applied sound, industry accepted, geoscience principles
and methods to generate an interpretation, map or prospect.
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Week  Description depends on the Timing table(Theoretical & Practical)
Introduction to subsurface geology

Data Acquisition: satellite and remote data
Data Acquisition: Seismic and well log data
Data Acquisition: Outcrop data

Exam

Subsurface Mapping

Subsurface Environments

Compaction throw depth

0. Porosity throw depth

10. Permeability throw depth

11. Exam

12. Mechanism of Migration part ONE

13. Mechanism of Migration part TWO

NN R LD =

14. Petrophysical and Reservoir Evaluation
15. Exam
Al 4l 10
Selley, R. C., and Sonnenberg, S. A.,, 2015. Elements of Petroleum 4 slhaall 5 jall sl q
Geology. Third edition. Pp 515.
Tearpock, D. ] Bischke, R. E. 1990. Applied Subsurface (baall) i N aal yall 2

Geological Mapping. Hall PTR, Pp 648.

Mark ]. Osborne, Richard E. Swarbr. “Mechanisms for Generating
Dverpressure in Sedimentary Basins: A Reevaluation: Reply.”
AAPG Bulletin 85 (2001): n. pag. Crossref. Web.

Gluyas, Jon and Swarbrick, Richard, 2004. Petroleum geoscience,
Blackwell Science Ltd. Pp 349.

Brown, A., 2004, Interpretation of three-dimensional seismic Lo e A gl all g sl )

data; AAPG Memoir 42, 534 p. (eoeey 020G dalall C3lall )
http://www.gly.uga.edu/railsback/PGSG/PGSGmain.html &) 50 45 SISVl yall -
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This module deals with the principles of self-potential, accurate and normal
electrical inductive focusing methods, sonic log and cross-charts. NMR
measurements, some technical measurements such as dip meter and methods
of their conduction, the most important results obtained by such

measurements and methods for their interpretation
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¢ Develop an understanding of how to evaluate a variety of subsurface maps including fault,
structure, and isochore maps.

¢ Understand the types of questions to ask when reviewing interpretations, maps and prospects.
¢ Evaluate the 3-D viability of an interpretation, map or prospect.

¢ Evaluate whether the resources or reserves attributed to a completed interpretation or map are
under or over estimated.

¢ Determine whether an interpreter has applied sound, industry accepted, geoscience principles
and methods to generate an interpretation, map or prospect.
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Week  Description depends on the Timing table(Theoretical & Practical)
1. Introduction

2. Borehole environment

3. Gamma ray logs
Porosity logs:

4. e Sonic logs

5. e Density log

6. e Neutron log

7. Self-potential SP logs

8. Midterm exam
Resistivity and conductivity logs:

9. e The Laterolog

10. e Induction Logs

11. e Microresistivity Logs

12. Dipmeter log

13. Quick look methods

14. Image logs

15. Exam

dgaill 4l 10

1 ~The Geological Interpretation of well logs (2000), Malcolm L sthaall 5 ) jall il -]
Rider (second edition), Whittles Publishing .

2- Basic Well Log Analysis, (2004), George Asquith and Daniel
Krygowski, (second edition), AAPG.

1 -Principles of Wireline Logging Technology, China National (obaall) A 1) aan) yall 22
Logging Corporation (CNLC .

2 -Log Analysis of Subsurface Geology (1985) John H. Doveton .
3 -Well Logging for Earth Scientists, 2nd Edition (2008), by
Darwin V. Ellis and Julian M. Singer .

4- Well Logging and Formation Evaluation (2005), by Toby
Darling.

Brown, A., 2004, Interpretation of three-dimensional seismic
data; AAPG Memoir 42, 534 p.
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https://www.sciencedirect.com/topics/earth-and-planetary-
sciences/well-logging
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The principal objective of this course is to summarize the fundamentals of Geology of
natural gas that need to be understood and integrated with petroleum geology data to
effectively and optimally manage gas reservoirs.

To describe the characteristic geological, and chemical features of gas reservoir and
petroleum reservoirs. 2) To place emphasis on understanding of the various hydrocarbon
and magmatic processes that contributes to the genesis of organic matter. 3) To provide
training in calculation of gas reserves.
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Description depends on the Timing table (Theoretical & Practical)
Introduction to geology of natural gas.
Generation of hydrocarbon.

Source rock evaluation.

Organic matter maturation pathway.
Exam

Sources of natural gas.

Natural gas liquids.

Classification of natural gas.

Natural gas and environment.
Sustainable energy.

Exam

Transition energy.

Uses of natural gas.

Reservoir of natural gas in Iraq.
Exam

aiadll 4l 10
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-Selley, R. C,, and Sonnenberg, S. A., 2015. Elements of Petroleum
Geology. Third edition. Pp 515.
rHunt, John,2010, petroleum geochemistry and geology.

A gllaall 5 yaall (sl o1

-Richard, 2004. Petroleum geoscience, Blackwell Science Ltd. Pp
349,

James G. Speight, PhD, DSc, 2018, Natural gas, Basic hand book,
Second edition.

(baall) il gl all 22

-Saeid Mokhatab, William A Poe, James G Speight,2020,

Handbook Of Natural Gas Transmission and Processing
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http:// glossary.slb.com.
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arlis.org/docs/voll/AlaskaGas/Report4/Report_OFC_Glossary.
pdf
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The principal objective of this course is to summarize the fundamentals of
Geology that need to be understood and integrated with petroleum geology
data to effectively and optimally manage petroleum reservoirs.

The goal is for participants to understand the variety of geologic data that are
integrated together to carefully describe the three-dimensional geometry of a
reservoir. Participants will gain an appreciation for the tools and techniques
available to for source rock and reservoir characterization and how the resulting
data are integrated together.
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Description depends on the Timing table (Theoretical & Practical)
Introduction to petroleum geology
Generation of hydrocarbon.

Source rock evaluation.

Organic matter maturation pathway.
Exam

Petroleum migration.

Migration path & Source of energy.
Petroleum traps.

Seals & Cap rock.

Fluids mechanism.

Exam

Oil reservoir.

Reservoir characterization.
Reservoir Evaluation

Exam
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-Selley, R. C., and Sonnenberg, S. A, 2015. Elements of Petroleum L stlaall 3 ) jiall il -]
Geology. Third edition. Pp 515.
rHunt, John,2010, petroleum geochemistry and geology.
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rRichard, 2004. Petroleum geoscience, Blackwell Science Ltd. Pp
349.

-Lp. Dake,2018, Fundamentals of reservoir engineering.
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Petroleum geology, Exploration, Drilling & Production. (eeery 2@ Aalall O3 )
http:// glossary.slb.com. &8 50 A5 S aal pall - o
http// www.lyellcollection.org/journal /pg s S Y
@Al ) el sl ddas 11

Aoria) Adadil) IS 5l ae Gadieil) g dpaled) agilaalie  shail Ludlall 4 jedll dlaall ol jiud) ¢ s

4 dadall




JJM‘ @AJGSJAJ

oAl Caag

Lt Ul (e dad giall alaill Cila jias ) jiall (ailad 2oy Lumiie T5lay) 138 ) jidl Coay Jig
Caay Oms b sl e Y5 Aaliall alaill o jb (o (5 el 50UELY) 38a 28 (S 1)) Lee Ui e

¢ il

pstall £ Sl dnala apdadll dwszall 1

£l gl and Soall [ alall ol 2

A gl ) saaall 5 il g )l DAl e/ el 3
= 5wl Jalidl ) geaall JKET 4

bt Al / Juadll 5

iels 30 () Ll all e Ll e 6

2023/5/9 Caa gl 138 sl gl 7

AL sl 5l aca s 58 Ay syl ) saiall s il g 1) Al ) Caagll 2 jaall Calaal 8
(sl 55l e, A g3l il sm I s s (Bl 3 Ayl iall da ol gaall 5 A0 SN 5 AilaasI
Al 2 A & gam sl qs i g ¢ Al 5 Y Al a\,?aguﬁ#ezgﬂ\@u‘y\ (saluall
e ol s evaporites). s Sy s Al jaall s s Sl A sl sll 5 AibaSl a5 )l
Cligall A )3 JS, Baane doa o) son Alhal A HLa% (i ga g ol jualaall ae (35 5 (S Cilylaal)
cotandl Jandl (pe s 12 3o i uall jgaall st 488 ) 2LudY) 5 4 5ad)

1 dadal)




pail) g alaill g anlail) (33 Hha g Rl s Ae .10
A1

4l Calaaly) i
;mqu\uﬂguc))u\o&wgtg—u\ﬂﬁn
O i) ) 53l B22) i agh e Cilias 38 () €5 G ga ¢ Ay yaill 3 al) 028 Ales 1
oS s ol aiall g ¢ sl jlaad g ¢ Al 0 5 laadl g ¢ g ySI a5 A g ) sauall
eaall Caal (58 ) a2l A (840 g 1) ) shuall a2 i ) a8 A8 S ala o g 2
(sl
osaall a3 (G 5Si LalAll 458 jall 5 4y g )l Clileall Lgd ) ghains 3
Agimall daa o) gl 9 450 5l 5 AplanSl) Clilaad) (o Caaled 38 () oS5 o g 4

el Aalall 3 jleadl Calaa¥l - o
EilaaVl alaiall Sal 48 Calldall aglad — 1o
Jatusall 8 Lgh san (San ) 5 28O geilial] Tyl — 20
- 3«
-4

abeill 5 adail) il )k

T 5 ) Apalall QDY) oo 5 im pall HLELE Jlanias) 5 450 gl lipdatl) g a5 5201 Adas) 5
aplall 3 Joany Lo Lail

anill (3 yla

(il ) ol 5 Cala gl A0 ddleiall (5 AN il jlgall ) A siiall bl 5 dalad) il gl - o
Laagd Ol g - 10
Landad O lgw -2
L Al Hlew =30
eleall Jaall &l jlga -4

Lpaadl) 5 Agilan gll Calaal) o

EaaY) Julesy kil il A -1

(el s ) Hagll) o slsandl Sl s 48, o alas 2
Ll gV (& 0l o sgdas acall 5 LY e dyise OUall 48 ra g 4080dd 45 Hla (Gaadai g alat -3
Gl Aaliiiul aed g ZUEWY) Qlthll =84 5315 (May be ........ Due t0) = <= 4 ol ol
adde adie] 53 ilid

L)y adall 30k

L)y adall 5k

bsall el

Al claa gl s SV aulall
il sl el i

2 dadall




anill (3 Hla

.(Quizzes) Laliall cililaiay)

USSP BT il

Aaliadl) Glilaiay)

Lt Al g Aalhall ¢ jlga 3 et caldalids

((anil) skl g Cala i) Alay ddlaiall (5 AV G lgal) ) A sl Abalill 5 dalal) il jlgall -
Aagh Ol lew -1
Lanled il lga -2
1058 & jlew =30
claall Jaall &) Hlga -4

Week | Description depends on the Timing table(Theoretical & Practical)

o

Introduction Sedimentology and stratigraphy

Sedimentary environments and facies

Terrigenous clastic Sediments

Classification of sediments and sedimentary rocks

Sand and sandstone, Clay and silt

Petrographic analysis of Sand and sandstone, Clay and silt

Texture and analysis of Terrigenous clastic Sedimentary rocks

Exam

ORI N AW N

Maturity of Terrigenous clastic materail

10 | Biogenic ,chemical and volcanogenic sediments

11 | Carbonate mineralogy

12 | Classification of limestone
13 | Petrographic analysis of carbonate rocks
14 | Evaporite, evaporate minerals

15 | Diagenesis

FINAL EXAM Durations
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Gary Nichols, 2009, Sedimentology and
Stratigraphy 2nd Edition, a John Wiley & Sons,
Ltd., Publication, 433 pp.
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SEDIMENTOLOGY AND SEQUENCE
STRATIGRAPHY, Editor of Special
Publications. Concepts in Sedimentology and
Paleontology, 209 pp.
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Week | Description depends on the Timing table(Theoretical & Practical)

Igneous Petrology

1 Introduction:
" | Mineralogy

2. Magma and Lava

3. | Types of Volcanoes

4 Mineralogy and Textures of Igneous rocks
* | Common forming minerals: Silicates minerals and Oxides.

5 Textures: Rate of Cooling, Viscosity, Features of Textures, and
* | Common Textures types (Plutonic and Volcanic)

6 Classification of Igneous Rocks

Mineralogical classification

Geochemical classification

&. Textural classification

Bowens Reaction Series.

10. | Exam

Magmatic Evolution.

11. Magnetic Differentiation.

12. | Assimilation.

13. | Magma Mixing.

14. | Phase Diagram.
a. Two Phase Diagram.

15.

b. Three Phase Diagram.
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FINAL EXAM Durations

Aal) dal) 12
Grotzinger & Jordan, Understanding Earth, 4 sllaall 3 ) aall sl ]

Chapters 4, 6 and 12.
Marshak, Portrait of a Planet, Chapters 6, 8,
9,11.

Klein &  Philpotts, Earth  Materials:
Introduction to Mineralogy and Petrology,
Chapters 7, 8,9, 13, 14

Hefferan & O’Brien, Earth Materials, Chapter
7

Duff, Holmes' Principles of Physical Geology,
Chapters 12 and 13.

Mason, Petrology of the Metamorphic Rocks
(2nd edition).

Cox, Price & Harte, The Practical Study of
Crystals, Minerals and Rocks (2nd edition),
Chapter 10.

MacKenzie & Adams, A Colour Atlas of Rocks
and Minerals in Thin Section.

(o)) Ao N anyall 2
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https://ocw.mit.edu/courses/find-by-
topic/#cat=science&subcat=earthscience&sp
ec=geophysics
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Week | Description depends on the Timing table(Theoretical &
Practical)
1 Introduction to Igneous Petrology
) An Introduction to Igneous Phase
Diagrams
Introduction to Silicate Melts
3
and Magmas
4 The Chemistry of Igneous Rocks
5 Basalts and Mantle Structure
6 Exam
7 Convergent Margin Magmatism
8 Intracontinental Volcanism
9 Interpretation of Granitic Rocks
10 | Exam
Introduction to Metamorphic Petrology & Interpretation of
11 : :
Metamorphic Phase Diagrams
12 | Metamorphic Facies and the Metamorphism of Mafi ¢ Rocks
13 | Metamorphism of Peridotitic Rocks
14 Regional Occurrence and Tectonic Significance of Metamorphic
Rocks
15 | Exam
Agial) 4l 12
Grotzinger & Jordan, Understanding Earth, 4 slhaall 5 ) jaall sl ]

Chapters 4, 6 and 12.
Marshak, Portrait of a Planet, Chapters 6, 8,

9,11.
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Klein & Philpotts, Earth  Materials:
Introduction to Mineralogy and Petrology,
Chapters 7, 8,9, 13, 14

Hefferan & O’Brien, Earth Materials, Chapter
7

Duff, Holmes' Principles of Physical Geology,
Chapters 12 and 13.

Mason, Petrology of the Metamorphic Rocks
(2nd edition).

Cox, Price & Harte, The Practical Study of
Crystals, Minerals and Rocks (2nd edition),
Chapter 10.

MacKenzie & Adams, A Colour Atlas of Rocks
and Minerals in Thin Section.
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https://ocw.mit.edu/courses/find-by-
topic/#cat=science&subcat=earthscience&sp
ec=geophysics
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Week | Description depends on the Timing table(Theoretical &
Practical)

1 Introduction to Metamorphism

2 Introduction to Metamorphic rocks Petrology

3 Exam

4 Interpretation of Metamorphic Phase Diagrams (1)

5 Interpretation of Metamorphic Phase Diagrams (2)

6 Types of Metamorphic Textures

7 Foliated Textures

8 Non-foliated Textures

9 Exam

10 | Metamorphic Facies

11 | Metamorphism of Mafic Rocks

12 | Metamorphism of Peridotitic Rocks

13 | Regional Occurrence of Metamorphic Rocks

14 | Tectonic Significance of Metamorphic Rocks

15 | Exam

Agial) 4l 12
Grotzinger & Jordan, Understanding Earth, 4 sllaall 3l sl ]

Chapters 4, 6 and 12.
Marshak, Portrait of a Planet, Chapters 6, 8,
9,11.

Klein & Philpotts, Earth  Materials:
Introduction to Mineralogy and Petrology,
Chapters 7, 8,9, 13, 14

Hefferan & O’Brien, Earth Materials, Chapter
7

Duff, Holmes' Principles of Physical Geology,
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Chapters 12 and 13.

Mason, Petrology of the Metamorphic Rocks
(2nd edition).

Cox, Price & Harte, The Practical Study of
Crystals, Minerals and Rocks (2nd edition),
Chapter 10.

MacKenzie & Adams, A Colour Atlas of Rocks
and Minerals in Thin Section.

dorgl o) Lada)l S

L ozt o) gyl il |
( vy oD daalal) 3

https://ocw.mit.edu/courses/find-by-
topic/#cat=science&subcat=earthscience&sp
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1. Geographical Information Systems and Science-4th A slhaall 3 el i) ]
Edition April 2015, ©2016

Paul A. Longley University College London, UK
Michael F. Goodchild University of California, Santa
Barbara, USA David J. Maguire ESRI Inc., Redlands,
USA David W. Rhind City University, London, UK

1. An Introduction to Geographical Information (baall) A Hl aal yall 2
Systems (4th Edition) 4th Edition by lan Heywood
(Author), Sarah Cornelius (Author), Steve Carver
(Author) 2011
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