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Course Code Course Title Credits Prerequisite
EPS 600 Basin Analysis and Sequence Stratigraphy 3 EPS 445

Course Description

This course presents the concepts and practical applications of sequence stratigraphy for petroleum
exploration, development and production. This course covers the seismic geometries,
unconformities, relative sea level, parasequences and their stacking patterns and as a correlation
tool, systems tracts, relationship of stratigraphic patterns to changes in subsidence rates as driven by
regional and earth scale tectonic processes, sequence stratigraphic models, sequence boundaries,
diagenesis related to unconformities, incised valleys, slope fans, basin floor fans and prograding
complexes, incised valley fills, two phase sedimentation pattern, source - reservoir — seal - rocks,
alluvial, deltaic, shoreline complexes and shelf sands. Also, this course covers the fundamentals of

basin formation, basin classification, and components, petroleum system, and scaled case histories.
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Course Code

Course Title

Credits

Prerequisite

EPS 601

Applied Sedimentology

3

EPS 411

Course Description

turbidite depositional systems.

Aspects of advanced sedimentology from sediment source to sink. Dynamics of sedimentary

and secondary sedimentary structures, facies correlations, reconstruction of depositional

facies model. Basin-scale sedimentary architecture, deltaic, coastal, slope, volcaniclastic and

environments and their recognition in the ancient record. Observation and interpretation of primary

environment, Provenance analysis, palaeocurrent analysis, soft-sediment deformation, environmental
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Course Code Course Title Credits Prerequisite

EPS 602 Field Geology 3 EPS 342

Course Description

This course covers the theories of formation of the sedimentary basins, the controls and mechanisms
of subsidence and sedimentation, sedimentary basins and their complex structural entities, impact of
basin style and sedimentation on the hydrocarbon habitat and prospectivity, offering analogues for
use in exploration, depositional systems acting in a sedimentary basin, source, seal and traps, The
geologic components and processes necessary to generate and store hydrocarbons, exploration plays
and prospects in sedimentary basins. This course covers also the reservoir management for
conventional reservoirs; matching history and reservoir optimization; exploration and developments
of wells in terms of the analysis and design; reservoir characterization and integrated reservoir

modeling.
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Course Code Course Title Credits Prerequisite

EPS 603 Field Geology 3 EPS 600 + EPS 601

Course Description

This course is an applied course dealing with the studying the geological features of sedimentary
rocks in the field. It teaches the student the dfferent aspects of sedimentary rocks such as bedding,
vertical and lateral relationships among Lithologic units, primary and sedimentary structures. It
deals also with paleontologic aspect of sedimentary rocks through studing fossil distribution in
sedimentary strata and their vertical and lateral distribution and relating this to environmental
characteristics and evolution processes. The dissferent types of sedimentary rocks are also

investigated concerning their ability as being reservoir, source or cap rocks.
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Course Code Course Title Credits Prerequisite
EPS 604 Seminar 1 Department
Approval

Course Description

topic.

Under the supervision of the professor the student selects a certain topic related to the latest

advances in his field of specialization. The student submits a presentation concerning the chosen
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Course Code Course Title Credits Prerequisite
Petroleum Geology of the Arabian Peninsula and
EPS 621 Surrounding Areas 3 EPS 442

Subsurface sedimentary basins and petroleum accumulation in the Arabian Peninsula. Structural
settings of petroleum and gas fields. Sequence stratigraphical analysis and petroleum exploration.
Petroleum systems in the Red Sea and eastern Arabia. Source rocks, reservoir rocks and seal rocks
in the different sedimentary basins of the Arabian Peninsula and its surroundings. Oil traps and ways
of petroleum accumulation. Oil fields in the Arabian Peninsula and their relation with adjacent

petroleum reservoirs.

Course Description

14
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Course Code

Course Title

Credits

Prerequisite

EPS 622

Petrophysics and Formation Evaluation

3

EPS 343 + EPS 441

Course Description

test data.

This course covers an introduction to rock mechanics, sand, shaly sand, and carbonate petrophysics,
petrophysics of unconventional reservoirs, nuclear magnetic resonance (NMR) petrophysics, coring
and core analysis, capillarity in rocks, open hole formation evaluation, cased hole formation
evaluation, structural and stratigraphic interpretation of dipmeters and borehole-imaging logs—SSI

well log interpretation, wireline formation testing and interpretation, integration of rocks and log and
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Course Code Course Title Credits Prerequisite
. o _ EPS 443
EPS 623 Reservoir Characterization and Modeling 3 +
EPS 441

Teach the basic science, technology and related assumptions involved in carrying out an integrated
reservoir characterisation. Provide the students with knowledge of a 'tool-kit' for the ultimate goal of
constructing 3D static models. The course has three main components: 1) Data sources, quality and
analysis, including spatial analysis. 2) Generating 3D models of reservoir properties - classical
gridding and mapping, kriging as a data-driven (variogram) form of classical mapping (estimation)
and a means of data integration. Simulation techniques as a mean of assessing uncertainty resulting
from heterogeneity. 3) Scaling of grids and property models for the purpose of reservoir simulation

is the final topic. Studying fluid properties through rocks on the basis of Darcy’s equations and

others, and producing dynamic modeling for the fluid behavior across the reservoir rocks.

Course Description
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Course Code Course Title Credits Prerequisite
EPS 624 Seismic Techniques 3 EPS 444
= | This course is designed to teach the students the main principles of seismic methods and
o
‘2 | interpretation. In addition, it introduces the 3D seismic reflection data in terms of structural and
S
§ stratigraphic interpretations, reservoir identification and evaluation, horizon and formation attributes
% visualization. Exercises in structural and stratigraphic interpretation of 3D seismic on work station
§ will be also given.
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Course Code Course Title Credits Prerequisite
EPS 444
EPS 625 Evaluation of Petroleum Systems 3 +
EPS 443

Course Description

This course explains how risks and volumes can be assessed in a realistic manner, based on a sound
understanding of the geological details of the prospect as well as of its regional geological setting
and current play understanding. At the end of the course the students will have a good understanding
of the essentials for realistic risk and volume assessments of exploration prospects. The course
should allow students to produce well-considered and realistic assessments for prospects they may

be working on, and to understand and constructively challenge risk and volume assessments.
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Course Code Course Title Credits Prerequisite
EPS 626 Advanced Siliciclastic rocks 3 EPS 421
< | Theory and application of the latest petrographic techniques in the study of the clastic rocks. Detrital
o
‘2 | mineralogy and texture. Diagenetic petrography - recognition and quantification, cement types,
|-
§ porosity destruction and enhancement. The influence of clastic diagenesis on porosity and
) e I . : .
o permeability with example from Al-Ghawar Oil Field. Petrographic data and interpretations.
§ Environmental indicators and provenance.
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Course Code Course Title Credits Prerequisite

EPS 627 Advanced Carbonates 3 EPS 321

Course

Theory and application of the latest petrographic techniques in the study of the carbonate rocks.
Carbonate grain types and mineralogy. Diagenetic petrography - recognition and quantification,
cement types, porosity destruction and enhancement. The influence of carbonate diagenesis on
porosity and permeability. Petrographic data and interpretations.

Description
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Course Code Course Title Credits Prerequisite

EPS 628 Advanced Evaporites 3 EPS 321

Course Description

Climatic factors controlling evaporite deposition in warm and cold settings. Theory and application
of the latest petrographic techniques in the study of the evaporite rocks. Marine and continental
evaporite minerals. Evaporite deposition in supratidal, continental and interdunal sabkhas, shallow
and deep marine environments, Diagenesis of evaporites in sabkha setting, shallow and deep burial,
and during uplift stages. Petrography and textures of primary and secondary evaporite minerals.
Evaporite sedimentation in rifted and intracratonic basins. Evaporite seal rock in hydrocarbon

reservoirs.
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Course Code Course Title Credits Prerequisite
EPS 629 Depositional Environments 3 EPS 411

Course Description

The Physical processes of sedimentation, Fluid-sediment interactions and transport of sediment,
bedforms formed by unidirectional, oscillatory and multidirectional water flows. Sedimentary
environments and facies characteristics: aeolian processes and depositional environments, river
processes and sedimentation in meandering and braided rivers, transitional and shoreline
environments and facies characteristics of delta, estuarine, tidal flats and shallow marine
environments. Shelf, slope and deep marine pelagic sediments. Interpretation of ancient sedimentary

facies by comparison with their Recent and Quaternary counterparts.
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Course Code Course Title Credits Prerequisite
EPS 630 Karst and Cave Deposits 3 EPS 321
Factors controlling karst development, karst processes; solution, precipitation, mass movement,
5 fluvial and hydrothermal processes. Types of Kkarsts; meteoric and hypogenic. Surface karst
-;')' landforms; karren, pinnacles, closed depression, cones. Subsurface karst landforms; caves and
g potholes. Speleothems on ceils, floor and wall of caves. Cave sediments. Hypogenic caves. Karst
& | applications in hydrocarbon reservoirs, aquifers, sequence stratigraphy, engineering geology,
§ mineralization and tourism.
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Course Code Course Title Credits Prerequisite
EPS 631 Advanced Palaeontology 3 EPS 231

Course Description

Bases of taxonomy and classification of living organisms, the main morphological characteristics of
the large invertebrate organisms including porifera, cnidaria, bryozoa, brachiopods, mollusca
(gastropods, cephalopods and bivalves), echinodermata, trilobites and graptolites. Basic vertebrate
anatomy. Introduction to phylogenetic analysis. Classification of vertebrates; Amphibians,
Mammals, fishes, Reptiles, Birds. The origin and evolution of vertebrates. Introduction to diversity
and biogeographic analysis. Organisms affected by mass extinction during the past geologic history.
Invertebrate and vertebrate index fossils of Saudi Arabia.
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Course Code Course Title Credits Prerequisite
EPS 632 Advanced Micropaleontology 3 EPS 232
Classification of the different major marine microfossil groups of the Paleozoic, Mesozoic and
5 Cenozoic. Correlation and dating of geological events, ecological or environmental reconstructions
2 (e.g. sea level changes) using different types of microfossils. Significance of each microfossil group
O
g in biostratigraphical studies. Recognition of formation boundaries during exploration and drilling.
& | Interpretation the geological history and sea level fluctuations and sequence stratigraphy.
2
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Course Code Course Title Credits Prerequisite

EPS 633 Advanced Paleoecology 3 EPS 332

Course Description

Use of fossils in interpreting ancient environments and their parameters such as temperature, oxygen
content, pressure, food supply, pH., Eh ..etc. Dealing with fossils as once living organisms and what
they can tell from studying their morphology, mineralogical composition and skeletal structure.
Trace fossils and their importance in paleoecologic interpretation and depth zonation. Reef

environments and their applications in petroleum prospecting.
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Course Code

Course Title

Credits

Prerequisite

EPS 634

Biostratigraphy

3

EPS 231+ EPS232

Course Description

in biostratigraphy.

Biogeographic provinces, Fossils and time, Precambrian rocks, The earliest life, Early Paleozoic
life, Mesozoic life, Cenozoic life. The Pleistocene Ice Age. Chronostratigraphy, paleoenvironmental
interpretation, monitoring of stratigraphic setting during drilling, micropaleontological applications
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A Review Form of a Graduate Studies Program

2 Program Data :
Department Faculty
Petroleum Geology and Sedimentology Faculty of Earth Sclences
Program Name Type of Study
M. Se. (Petroleum Geology and Sedimentology) ; By Courses and i
S e b ) B ' Reviewer Data s
Reviewer’s Name ‘
Dr. Paul C. Henshaw}
Specialization
[Retired 30 years E&
Country
[U.S.A) , :
Phone Bl o0 g
925-212-9492 phenshaw@berkeley.edu

Please state your opinion regarding the following points, and kindly add whatever points you de
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Program Data
Department Faculty
Petroleum Geology and Sedimentology Faculty of Earth Sciences
Program Name Type of Study
By Courses and Thesis

M. Sc. (Petroleum Geology and Sedimentology)

Reviewer Data

Academic Status

[Prof. Dr)

Reviewer’s Name

Iajcie 'l‘aicnnanox@]
Specialization Affiliation
@)logy. Petrol%y_'l ETH Zuricﬂ
Country
lmtzerlaﬂij
Phone E-mail
lucie.tajcmanova@erdw.ethz.ch

0041-44-632-2977

Reviewer's View

Please state your opinion regarding the following points, and kindly add whatever points you deem valuable:

1- Title of the Academic degree.

- The suitability of the total academic units for the targeted program

3~ The suitability of units' distribution between theoretical and practical, for all courses.
4- Courses description and its compliance with the course titles.

5- Currency of scientific materials of the program to match what is universally common.

Signature Date Final Judgement
Accepted and does not need any amendments (m]
20 | 5/ 1 2/10 Accepted but requires minor adjustments EI
It needs major amendments

Separate pages can be added if needed

See my comments below.
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‘The MsC program looks good to me. I would have only minor conmutl below.

1 would suggest that at least one course where students learn to use numerical methods such as
Reservoir Characterization and Modeling is made compulsory.
I would suggest to create a course (semester course or 1 week intensive course) where students would ”"“k
~ on a specific applied problem (acpe study problem). They would be encourage to apply what«,ﬂ;ey 1‘“"“‘
b m far from all subjects, they woul be encouraged to think critically and theys~ /OU

r jimr own hypothesis and interpretation. Such 2 course should be m der




