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COURSE CONTENTS

First Level

G111 General Geology (3h/w)

Introduction to the study of the Earth Science and its branches — Theories on the
origin of the Universe, the Solar System and the Earth — The atmosphere, the
hydrosphere, the lithosphere and the Earth's interior — The Earth's crust — Plate
tectonic and the origin of mountains and oceans — Geologic processes shaping the
Earth's surface: External processes; Weathering (physical and chemical), wind
action and sand dunes, running water (rainfall, rivers and deltas), groundwater and
its geologic action, waves and current actions in coastal areas, glacial erosion —
Tectonic movements and the internal processes — Structures — Earthquake belts,
intensity of earthquake — Volcanicity. Laboratory studies of topographic and geologic
maps.

G102 Crystallography and Mineralogy (2h/w)

Crystallography: Definition and crystal parts, interfacial angles and their law,
crystallographic elements, crystal symmetry, crystal habit and forms, crystal
aggregates, crystal systems, holohedral and hemihedral forms, hemimorphism and
enantiomorphism, axial ratios-crystal parameters and Miller indices, zone, zone axes
and zone symbols and law. General description of the crystal systems.
Stereographic projection. Practical examination of models representing crystal forms
of seven crystal systems.

Mineralogy: Definitions — Physical and chemical properties of minerals — Chemical
compositions — Origin of minerals — Classification of minerals — Minerals of the
Earth's crust — Mineral associations in rocks and ore deposits - Description of crystal
forms; genesis, field occurrences and uses of some important minerals. Laboratory
investigation of hand specimens representing the major mineral groups.

Chem151 Principles of Inorganic Chemistry (2h/w)

Chemical calculations.Atomic spectra (Electromagnetic waves, Bohr's theory,
principles of wave mechanics).Atomic structure.Electronic configuration of atoms.
Periodic Table and the general properties of representative elements (size of atoms
and ions, ionization energy, electronic affinity, electronegativity, electropositivity and
polarization).Oxidation states. Types of chemical bonds (ionic, covalent, coordinate,
hydrogen and metallic). Lewis structure and formal charge.Theories of bonding:
valance shell electron ,pair repulsion (VSEPR),valence bond theory(VBT), molecular
orbital theory (MOT) and molecular geometry.

Phys111 General Physics-I (2h/w)

Heat and properties of matter: This course aims at developing a clear understanding
of the basic concepts in Thermal physics and Properties of Matter. The thermal
physics course includes: The zeroth law of Thermodynamics. Thermal Expansion of
Solids and Liquids.Heat and Thermal Energy.Heat Capacity and Specific heat-Latent
heat. Thermodynamic process.Liquifiaction of gases. The Properties of matter course
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includes: Units and Dimensions. Oscillatory Motion.Rotational Dynamics.Earth
Satellites.Fluids.Surface Tension.Elasticity.

Math 131 Algebra and Geometry (2h/w)

Algebra: Mathematical induction and Partial fractions. Binomial theorem and its
applications, Solution of cubic equations, Solution of 4th degree equations, Sets,
subsets, set operations and inductively definition of sets, equivalence relations,
equivalence classes, partitions and partial order, maps, composition of maps, kinds
of maps and inverse functions.

Geometry: Coordinate plane: Rectangular coordinates and polar coordinate —
distance — change of axes - Straight line in plane and the common equation of two
lines - Circle - The conic section: Parabola — Ellipse —Hyperbola - The general
eqguation of the second degree in two variables

B111 Systematic Botany (2h/w)

Introduction to the study of systematic botany — Plant Kingdom — Different systems
of classification of plants up to date — procaryotic and eucaryotic cells — Viruses —
Bacteria — Fungi — Algal — Bryophyta — Pteridophyta Gymnosperms — Angiosperms
— Environmental adaptations

Unil02 English Language (2h/w)
Writing paragraph + topic sentence - Countable and non-countable nouns
Speaking, listening, reading & writing skills in English

Unil03 Human Rights (2h/w)

General introduction to the area of Developmental Psychology and a survey of
developmental processes that influence the growth of the physical, intellectual, and
socio-emotional aspects of the person throughout the lifespan

G113 Optical Mineralogy (2h/w)

State of solids and their motives. Parameters controlling crystal systems. Crystal
system and classes descriptions, as well as Moho scale of crystals. Unit cell types
and crystal packing. Twins and twinning crystals. Studying the principles of optical
properties of minerals under the polarizing microscope. Studying the differents parts
of polarizing microscope. Studying the identification of uniaxial and bi-axial minerals
in thin sections under the polarizing microscope. How to identify the different mineral
groups under the microscope.

G114 Rock-forming minerals (2h/w)

Definition, classification and atomic structure of silicate rock-forming minerals.
Physical and chemical properties of silicate minerals. Their origin, paragenesis,
occurrence and industrial uses. Nesosilicates and sorosilicates (olivine group, garnet
group, sphene, zircon, Epidote), Insosilicates (single chain pyroxenes, double chain
amphiboles), phyllosilicates (mica group, serpentine group, chlorite group),
Tectosilicates (silica group, feldspars and feldspathoids). Practical examination of
thin sections made in different rocks to recognize the rock-forming minerals.

Chem161 Principles of Organic Chemistry (3h/w)
Chemical Bonds-The Octet Rule - Writing Lewis Structures- Formal Charge —
Resonance - Quantum Mechanics-Atomic Orbitals-Molecular  Orbitals -
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Hybirdization- Molecular Geometry: The Valence Shell Electron- Pair Repulsion
(VSEPR) Model-Representation of  Structural Formulas- Hydrocarbons:
Representative Alkynes, and Aromatic Compounds-Polar Covalent Bonds-Polar and
Nonpolar Molecules-Functional Groups - Alkyl Halides or Haloalkanes - Alcohols -
Alcohol- Ether — Amines - Aldehydes and Ketones-Carboxylic acids - Esters- Nitriles
- Acids and Bases - Conformational analysis of alkane nucleophilic species in C-C
bond formation, especially olefination

Phys112 General Physics-II (2h/w)

Electricity, Magnetism and Optics: Electricity and Magnetism course includes:
Electric current and ohm’s law, Network theorem, Work, power and energy,
Capacitance and inductance, Magnetism and electromagnetism, Electromagnetic
induction. Optics course includes: Nature of light, propagation of light, deviation of
light by prisms and dispersion, image formation, perception of light and color vision,
Lasers.

Math132 Differentiation and Integration (2h/w)

Descriptions: A. Review and Preparation for Calculus. B. Limits and Their
Properties. C. Differentiation. D. Applications of Differentiation. E. Integration. F.
Logarithmic, Exponential and Other Functions. G. Applications of Integration. H.
Integration Techniques.

Z131 Zoo Diversity (2h/w)

Invertebrate: Taxonomy of Animal kingdom and definitions of animals that build a
skeleton. General characters of protozoan protista and phylum: Porifera,
Coelenterata, Annellida, Arthropoda, Mollusca, Echinodermata and their classes.
Examples of each phylum and class illustrating their structure, Feeding,
reproduction, life  cycle, collection, farming and their  economic
importance.Vertebrates: General character of chordate.__ Classification of
chordate.Amphioxus  with some body systems.General character of
vertebrate.Different system of bony and cartilagenous fishes.General character of
Reptiles.

Unilll Data Base Applications in Geology (2h/w)

Overview on the most important applications of computer technology (excl. Rock
mechanics) in mining in theory and practice: CAD, mine design, data management,
optimization, simulation, automation. Introduction to topics as follows, preparing the
students to report on results of practical software training: data acquisition of
sampling locations related to parameters indicating quality of hard rocks, soils and
groundwater; supported by GPS; integration of complementary digital data sources.
Assessing data quality; data models of vector- and raster information; Spatial DMBS,;
information processing in geographical information systems. Basics of interpolation
techniques to model information layers on environmental quality. Basics of remote
sensing. Layout of maps and editing the content. Objective (expected results of
study and acquired competences): Overview on the most important applications of
computer technology (excl. Rock mechanics) in mining in theory and practice: CAD,
mine design data management, optimization, simulation, and automation.
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Unill2 Mining & Environmental Laws and Petroleum Agreements (2h/w)

Iltems of mining and quarrying law. Problems of the law applications with real
examples. Principle of the ethics of working in the mining, quarrying and petroleum
and gas sites jobs. This course will explore all aspects of modern mining legislation
and its impacts on the mining industry and its stakeholders both in Egypt region.
Topics to be covered include in broad terms mine health and safety, mining and the
environment, exploration and mining, and miscellaneous issues. Concepts to be
covered include duty of care, enabling legislation, safety management systems, the
role of risk management, the role of the regulator, and mining laws in developing
countries, industrial law and other issues. The course is designed for mining industry
personnel and/or those involved with the industry that need to be updated in this
rapidly changing discipline. An emphasis will be on case studies. The course will be
delivered by experienced practitioners from government and legal firms.

The law of environmental protection. Introduction to petroleum agreement
(definitions and overviews) - Petroleum agreement history - Government and Oil
companies relationships - Objectives of government versus Oil company objectives -
Production sharing agreements - Unitization agreements — License - Exploration
blocks - Exploration periods and commitments - Work programs and budgets -
Management and operations- Obligatory drilling — Reserves — Bonus - Reservoir
Development — Relinquishment — Assignment - Coast recovery

Second Level

G204 Structural Geology (3h/w)

Introduction: Composition of the Earth - Isostasy of the Earth- Forces in the Earth's
crust- Different types of structures. Stress: Definition - Types- Uni-axial stress- Plane
stress- Stress in 3D - Mohr circle uses in stress analysis - Mohr envelope - Factors
controlling the brittle failure of the rocks. Strain: Definition — Types - Strain in 2D -
Strain in 3D - Mohr circle uses in the strain analysis - Strain markers analysis.
Structural elements, classification, methods of representation. Joints, classification,
kinematics of jointing. Faults, definition, classification, kinematics of faulting, criteria
of faults recognition, fault mechanics solution. Folds: Definitions - Classifications,
Fold mechanisms - Criteria of fold recognitions, superimposed folding.Types of
discontinuities and Unconformities. Shear zones and shear sense indicators.
Analysis of structural data with geological maps as practicals.

G221 Sedimentary Rocks (2h/w)

Introduction - Sedimentary cycle - Classification of sedimentary rocks - Physical
properties and textures - Sedimentary structures - Clastic sedimentary rocks:
Conglomerates & breccias, sandstones and mud rocks. Non-clastic sedimentary
rocks: carbonates, evaporites, chert, phosphorites, coal and iron-rich sedimentary
rocks.Genesis and diagenesis of clastic, carbonate and chemical rocks. The
practical part includes hand specimen and stained thin-section analysis of different
rock types.Analytical procedures for detailed analysis of sedimentary rocks:
polarizing microscopy, cathodoluminescence microscopy, X-ray diffractometry,
scanning electron microscopy. Knowledge of methodology and potential of
discussed analytical procedures (polarizing microscopy, cathodoluminescence
microscopy, X-ray diffractometry, scanning electron microscopy) for detailed studies
of sedimentary rocks.
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G222 Igneous and Metamorphic Rocks (3h/w)

Introduction and definition of common terms used in igneous petrology, Earth's
interior, layers and physical properties, abundance and distribution of igneous rocks
and their relation to plate tectonics, textures and structures of igneous rocks, nature,
origin, source, crystallization of magma. Magmatic differentiation and fractionation,
and types of magma chambers. Classification of igneous rocks, description of
different igneous rocks and their petrogensis. Practical examination of hand
specimens and thin sections representing the different igneous rocks. Definition,
metamorphism, limits and type of metamorphic agents, metamorphic processes,
mineral assemblages and textures of metamorphic rocks, metamorphic grade and
facies, metapelites, metabasites, metacarbonates and calc-silicates,
metaultramafics, ores associated with metamorphic rocks, Examples of
metamorphic rocks in Egypt. Practical examination of different types of metamorphic
rocks.

Gphy221 Geophysics-I (3h/w)

Introduction, definition and branches of geophysics. Gravity field of the Earth.
Geoid, GPS and isostasy. Seismic methods and earthquakes. Magnetic and
paleomagnetic methods. Electric and geothermal methods. Borehole geophysics.
Practical work of some measured geophysical parameters.

Tc221 Soil and Rock Mechanics (2h/w)

Description and classification of soils and rock. Physical properties of soils:
composition of soils, classification tests, ascertaining of soil properties. Water in soil:
groundwater flow, hydraulic permeability, buoyancy, hydraulic thrust, hydraulic base
failure. Stress in soils: Initial conditions and stress paths: total stress, effective
stress, pore water pressure. Stress strain behavior of soils. Laboratory and field
tests for stress strain  haracte and shear strength parameters of soils: compression
test, triaxial test, shear test, stiffness modulus, shear strength parameters.
Consolidation: time-settlement-curve, consolidation ratio, consolidation theory.
Settlements: floppy and stiff loading. Active and passive earth pressure: earth-
pressure theory, arithmetical and graphical ascertaining of earth pressure, sliding
surfaces, earth pressure at rest. Proof of bearing capacity: Tilt over, sliding, base
failure, slope failure. Securing obstacle jumps. Structural important rock and rock
mass properties: Properties of joint faces, strength properties and stress strain
behavior of rock. Relations rock — rock mass. Failure of rock. Initial conditions and
tensions around a underground space.Objective (expected results of study and
acquired competences) Basic knowledge of soil- and rockmechanics and design of
structures in the field of foundation engineering. Ability of independent solution to
simple problems in soil- and rockmechanics.

G223 Underground Water (2h/w)

Definition of hydrogeology/hydrology (water cycle, aquifers, impermeable beds),
guantification of the surface and subsurface water cycle (precipitation, evaporation,
run off and ground water). Winning of groundwater. Introduction of underground
water, resources, migration, reservoir and aquifers. Types of underground water.
Geomorphological and structural controls of the occurrences and movements of
underground water. Introduction to hydrology and water geochemistry. Environment
impact of groundwater - Occurrences & movement of groundwater - Exploration of
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groundwater.- Well drilling methods - Advanced well drilling methods - Water-well
design — Pumps - Well hydraulics - Chemical characters of groundwater.Basics on
water movement and solute transport in porous aquifer systems; evaluation of data;
Analytical models and the evaluation of calculation results; numerical haracte and
model evaluation. Objective (expected results of study and acquired competences
Complex interaction of different factors on water movement and solute transport in
porous aquifer systems; Evaluation methods on groundwater data (quantity and
quality); Application of analytical models and their evaluation; Overview on the
applicability of numerical modeling on water movement and solute transport in
porous aquifer systems.

G223 Geology of Mineral Deposits (2h/w)
Overview of the classification of mineral deposits; detailled characterization of

different types of ore deposits and mineral commodities. Quality criteria, chemical
properties, production and exploration possibilities of ore deposits. Knowledge of the
most important features of the geological setting of ore deposits and the quality
criteria, chemical characteristics and exploration. Introduction to uses and
applications of ore deposits.

G225 Invertebrate Paleontology, 2h/W

Invertebrate macropaleontological course includes; Introduction, definitions,
zoological nomenclature, how fossils are formed and preserved, explanation of
geologic time, how fossils are used in paleoecology and evolution, collecting and
preparing fossils, trace fossils, how to identify fossils. Systematic study of
invertebrate macrofossil Phyla: Porifera, Cnidaria, Bryozoa, Brachiopoda, Annelida,
Mollusca, Echinodermata and Arthropoda.

Chem251 Petroleum Chemistry (2h/W)

A general idea - importance, occurrence, and transportation- origin of petroleum-
inorganic theory (carbide theory) organic theory-factors affecting transformation to
petroleum- composition of petroleum hydrocarbon constituents (paraffin's,
aromatics, apothems) non-hydrocarbon constituents (sulphur, nitrogen, oxygen, and
metallic compounds together with resinous and asphaltic materials) specifications of
petroleum and its products. Classification of crude petroleum (according the
chemical composition and the sulphur percentage) some physical aspects
concerning petroleum fuels (diesel index, cetane number and octane number of
motor and aviation fuel).

G226 Stratigraphy (3h/w)

Introduction - Bedding, stratification and layering of rocks - Sea level changes and
the sedimentation style - Cyclic successions - Stratigraphic contacts - The use of
unconformities in dating geologic events - Relative geologic time and the basic
principles of stratigraphy - Definition of some stratigraphic terms - Major types of
stratigraphic units: lithostratigraphic units, allosratigrahic units, biostratigraphic units,
pedostratigraphic units, chronostratigraphic units, and geochronologic units.
Magneto-stratigraphy, Seismic-stratigraphy, Correlation in stratigraphy;
lithocorrelation, biocorrelation, chronocorrelation, Geologic Time Scale (The
Phanerozoic Eon). Mass extinctions and the main causes. Precambrian geography
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and fossil evidence of early life. The geologic systems; nomenclature, facies, life,
subdivisions, and paleogeography.

G227 Geological Mapping (2h/w)

Introduction to the topographic mapping. Definition and mapping of topographic
phenomena. Introduction to the geological mapping. Planner geological surfaces.
Curvi-planar geological surfaces. Linear structures. Representation of planar and
linear elements. Surface mapping and interpretation of rock outcrop patterns.
Introduction to the Electric Log. Vertical and Directionally drilled wells. Definition of
the criteria of geological structure by electric log correlation. Pitfall in well Log
correlation. Problems. Structural interpretation of the Seismic line data Geological
cross sections. Structural cross section. Stratigraphic cross section. Structural
geology and balancing. Balancing of compressional structure. Balancing of
extensional structure. Problems. Fault surface maps. Structural maps. Mapping
techniques for varies tectonic habitats. Thickness maps (Isochore and Isopach
contour maps).

G228 Petroleum Geology (3h/w)

In a first part of the course, subsurface data available in Petroleum Geology
(cuttings, cores, borehole logs, and geophysical data) are summarized and critically
evaluated. In a second part — following an introduction into the concept of
“Petroleum Systems” — all essential elements and processes needed for oil and gas
accumulations to exist, are reviewed. In a third part of the course, the job of
geoscientists during different stages of petroleum exploration and production is
described.Objective (expected results of study and acquired competences
Successful students will understand the origin, distribution and properties of
petroleum and petroleum-bearing rocks. They also will be familiar with the job of
geoscientists in the petroleum industry.

G229 Microfossils (3h/w)

This course includes emphasis on collecting and preparing microfossils, how to
identify microfossils. Systematic study of microfossils. It is an introductory survey of
the major groups of microfossils, including calcareous, siliceous, phosphatic and
organic-walled types (foraminifera, ostracods, pteropods, calcareous nannofossils,
radiolarians, diatoms, conodonts, etc.). The skeletal anatomy, biology, mode of life,
and geologic history of these benthic and planktic, marine and nonmarine organisms
are to be reviewed. Applications of micropaleontology to biostratigraphy,
paleoecology, paleoceanography, paleoclimatology and environmental geology.
Major mass extinction events. Practical studies of the different fossil groups under
the microscope in terms of morphology and structure.

Gphy222 Geophysics - 1l (2h/w)

Methods of Applied Geophysics. Fundamentals, data acquisition (instruments,
equipment, methodologies); data analysis and interpretation. Seismic methods:
Elastic waves and elastic constants; seismic instruments. Refractin seismics: single
and multiple layer case with plane horizontal or dipping boundaries. Reflection
seismics: field operations, digital data processing, interpretation. Potential field
methods: magnetics, gravimetry, geoelectrics, electromagnetics, geothermy,
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radiometry. Physical principles, survey techniques, processing and interpretation,
case studies. Objective (expected results of study and acquired competences)
Fundamentals of applied geophysics (theory + practice).

G230 Radioactive Ores (2h/w)

Description of the processing of uranium- and thorium-containing ores in systematic
order according to valuable minerals, mineral association and intergrowth
characteristics. Production of concentrates. Overview of uranium deposits types,
classification and minerals and rocks associations. Uranium deposits mines and
quarrying in Egypt. The course should give information on the applications and uses
of primary and secondary uranium deposits. The course concerns with learning
about the procedure of radioactive mineral deposits; sampling holding and
investigation.

G231 Application of Clay Minerals (2h/w)

Mineralogical-petrological aspects of raw materials; methods for their investigation;
processes and products in the cement, water treatment and purifications,
refractories and ceramics industries; recent application of nano-clay particles in
drilling. Overview of environmental mineralogy, including the location of potentially
toxic elements in mineral phases. Objective (expected results of study and acquired
competences) Introduction into Applied Clay Mineralogy and its methods.

G232 Mineral Extraction and Environmental Aspects (2h/w)

Representation of environment-related aspects of minerals extraction: air, flora /
fauna, soil, landscape, water, mining waste. Including measures to the
harmonization and case examples.Objectives (expected results of study and
acquired competences) Representation of environment-related aspects of minerals
extraction: air, flora / fauna, soil, landscape, water, mining waste. Including
measures to the harmonization and case examples.

Chem 252 Petrochemistry(2h/w )

Manufacturing processes and oil refinery- separation processes- distillation-
absorption- adsorption solvent extraction- conversion processes- production of
motor and jet fuels-cracking- reforming- isonierisation - refining and treating
processes-refining of light petroleum products - removal of H2S, of mercaptans,
sweetening - and desulphurization processes, and hydrogen treatment refining of
lubricating oils- acid treatment, clay treatment and dewaxingmiscellaneous refining
processes (water removal, and stability of gasoline)motor aviation, jet and diesel
fuels composition - volatility, combustion, stability, corrosion petrochemistry. Plastic
and petrochemical industries.

Third Level

G331 Mineralogical Prospecting (2h/w)

Students have to now the different methods of mineral deposits prospection;
geochemical prospections, wadi deposits, veins dissceminated, pocketsand etc. of
mode of occurrences of mineral deposits. Trace analysis, Primary dispersion,
Weathering, Soil formation, Secondary dispersion and its patterns, Anomalies in
residual overburden, Anomalies in transported overburden, Geochemical soil
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surveys, Anomalies in natural waters, Anomalies in drainage sediments,
Geochemical drainage survey, Vegetation, Geochemical methods in mineral
exploration, Exploration programs, Geochemical characteristics of elements.

G332 Reservoir Geology (3h/w)

lllustration of geological and geophysical techniqgues and approaches used for the
description of hydrocarbon reservoirs. To study the intensive course in subsurface
geology of reservoirs of hydrocarbons. Objectives: Explanation of the estimation of
pore volume, oil and gas reserves, forecasting of production and ultimate recovery.
Pressure regimes, pore-volume, formation volume factor, gas-oil ratio, solution-gas
ratio and material balance calculation, drive mechanisms and aquifer support, sweep
and displacement efficiency, and decline curve analysis are covered. Introduction to
equations of state (EOS) for the calculation of PVTX properties, especially the Peng-
Robinson equation; reservoir properties and their measurement, scale dependence,
and statistics; derivation and application of black oil model and gas equation to
simulation of cross-sectional displacement. Concept of scales in rock properties and
the effect of heterogeneity, theoretical relationships and introduction of empirical
correlations between the storage and transport properties of reservoir rocks.

G333 Petroleum Systems (2h/w)

A petroleum systems encompasses an active source rock and all related oil and gas
deposits including the essential elements (source rock, reservoir rock, seal rock,
overburden) and processes (trap formation, hydrocarbon generation, migration,
accumulation) needed for oil and gas deposits to exist. Within the lecture all
elements and processes will be discussed and described using case studies in a
variety of different geological settings. The importance of petroleum systems
modelling will be highlighted. Objectives (expected results of study and acquired
competences Understanding hydrocarbon formation in the lithologic, spatial and
chronological context.

Tc331 Mining and Quarrying Geology (3h/w)

Mining: Definition of mining parameters, Mine access, Development mining vs.
production mining, Ventilation, Ground support, Stop and retreat vs. stop and fill,
Mining methods, Ore removal, Deepest mines, ultimate pit, open pit, waste disposal,
engineering aspects and construction, drilling and blasting, mining opening and
development, methods of shaft sinking, tunneling, elements of rock mechanics and
the support of mining excavations, transportation in mines, ventilation, ore dressing.
The module provides the participants with necessary aspects to understand the
main processes and methods of the construction industry. Rock material production
for bounded and unbounded products is in focus (quarrying and mobile plants)
including drilling and blasting, crushing and screening, load and hauling.
The basics of environmental, health and safety aspects of quarrying are covered.
Operational aspects of rock material aggregates production are covered to a level
that facilitates basic optimization from both technical and economical perspectives.
During the module visits to stationary quarries and mobile plants will be
accomplished in order to demonstrate chosen parts of the theoretical content in real
practice. A visit to a major road construction project is also included. Objectives
(expected results of study and acquired competences). The module provides the

@ sadinall cileLull aUaiy 44040l 42530




participants with necessary aspects to understand the main processes and methods
of the construction industry. Rock material production for bounded and unbounded
products is in focus (quarrying and mobile plants) including drilling and blasting,
crushing and screening, load and hauling. The basics of environmental, health and
safety aspects of quarrying are covered. Operational aspects of rock material
aggregates production are covered to a level that facilitates basic optimization from
both technical and economical perspectives. During the module visits to stationary
quarries and mobile plants will be accomplished in order to demonstrate chosen
parts of the theoretical content in real practice. A visit to a major road construction
project is also included.

Quarrying: Geologic history applied to quarry sites, Selection of quarry sites, Uses of
stones (dimension stone, crushes stone, manufacturing stone), Urgency,
Accessibility, Ease of quarrying, Overburden, Location, Drainage, Jointing( Strike
and Dip), Waste disposal, Space for equipments and buildings.

Gphy331 Subsurface Geophysical Prospection (3h/w)

lllustration of geological and geophysical techniques and approaches used for the
description of hydrocarbon reservoirs. Application of different geophysical methods
and tools in petroleum and gasses prospections. Attaining the level of knowledge
necessary for taking the classes in the Master's program "International Study
Program in Petroleum Engineering".

G334 Mineral Processing (2h/w)

This course provides a description of the fundamentals of mineral processing,
metallurgy and coal preparation. It will include the principal unit processes and their
applicability, and of the mineral properties and characteristics of mined materials on
which they are based. On completion, you will be able to carry out calculations
relating to the characterization of mined materials, carry out materials balance
calculations for simple mineral processing circuits, and nominate appropriate
processes for their beneficiation. For many of those processes you will also be able
to determine equipment sizes for specified duties. Topics include: Rocks, minerals
and ores. Grades, recoveries. Materials balances. Liberation. Combination (crushing
and grinding). Screening. Size classification. Dry and water-based separation
processes. Dense media separation. Surface properties of liquids and solids. Froth
flotation. Leaching processes. Screens and centrifuges. Flocculation and thickening.
Filtration. Tailings disposal. A series of laboratory investigations forms part of the
course. Commodities include coal, gold, copper, base metals, iron ore, mineral
sands.

G335 Geochemistry of Hydrocarbons (2h/w)

Students have to learn theoretically and practically the priciples of sample selection,
holding, preparation, selecting the appropriate method of analysis for the elements
they need to analyse, how to avoide the differents sorts of errors during handling,
preparation, instrumentation and calibration, and how to onterprete the chemical
data for evaluation, quantification and estimate the origine and processes of
petroleum and gas propagations. Origin and nature of the phytoclast group - Origin
and nature of the amorphous group - Origin and nature of the palynomorph group
and phytoplankton subgroup - Palynological kerogen classification -  Bulk
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geochemical characterization and classification of organic matter: elemental analysis
and pyrolysis - Some practical aspects of palynofacies analysis.

G336 Sedimentary environments and microfacies (2h/w)

Continental environments (dunes, fluviatile, lacustrines, etc.), mixed environments
(Fluviomarine-deltaic, etc.), shallow marine, open marine environments.
Recognitionof ancient sedimentary environments: Sedimentary structures and field
observations, fossil content and facies analysis. Facies belts and the standard
microfacies associations.

G337 Field Geology (2h/w)

Introduction and plate tectonics, ordering of geologic events. Stratigraphy,
correlation and lithofacies maps. Field equipments in geologic mapping. Mapping
igneous rocks, mapping sedimentary rocks. Geologic cross-sections and map
interpretation, applied geologic problems.

G338 Sequence Stratigraphy (2h/w)

Cyclic sedimentation and stacking patterns, sequence stratigraphy without seismic,
sequences, Para sequences, systems tracts, facies tracts, lowstand, transgressive
and highstand tracts, sequence boundaries, maximum flooding surfaces. Application
and examples of sequence stratigraphy on some geologic successions in Egypt.

G339 Geological Mapping in Mines (2h/w)

Objective Knowledge of geological mapping relating to mining activities. Geological
mapping in open-cast and underground mines. Introduction to the Electric Log.
Geological mapping in open-cast and underground mines. Vertical and directionally
drilled wells. Definition of the criteria of geological structure by electric log
correlation. Pitfall in well Log correlation. Problems. Geological cross sections.
Structural cross section. Stratigraphic cross section. Balancing of compressional
structure. Balancing of extensional structure. Problems. Fault surface maps.
Structural maps. Mapping techniques for varies tectonic habitats. Thickness maps
(Isochore and Isopach contour maps).

G340 Ore Deposits of Egypt (3h/w)

Origin, textures, forms, associations, country rocks, gangues. Precambrian Ore
Deposits, Paleozoic Ore Deposits (Carboniferous Ore Deposits), Mesozoic Ore
Deposits (Jurassic and Cretaceous Ore Deposits), Cenozoic Ore Deposits (Tertiary
Ore Deposits "Eocene, Oligocene and Miocene Ore Deposits” and Quaternary Ore
Deposits "Pleistocene and Recent Ore Deposits”). Students must learn about the
mode of occurrences and the paragenesis of ore deposits of Egypt. Students have
to study the distribution of ores and the associated rocks and the tectonic
movements responsible for the formation and controlling these ores.

G341 Palynology (3h/w)

Defintion of Palynology and palynological laboratory tecniques. Why one does
Palynology (Advantages and disadvantages). The natural history of palynomorphs.
Spores/Pollen morphology. Stratigraphic Palynology with emphasis on Jurassic,
Cretaceous, Paleogene, Neogene and Holocene. Practical applications of
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palynology in palynofacies and this includes: The use of palynofacies- Kerogen-
particulate organic matter in sedimentary rocks-simple classification for rapid
assessment of hydrocarbon potential- more detailed classifications for
palaeoenvironmental analysis- palynofacies parameters for palaeoenvironmental
analysis (bulk kerogen parameters- palynomorph parameters- comments on data
interpretation- diagrammatic representation of palynofacies data (total kerogen plots,
total palynomorph plots, phytoplankton palynomorph plots).

Gphy332 Well Logging (3h/w)

General characteristics of well logging. Influence of the drilling fluid on measured
data. Principles of log interpretation. Spontaneous potential, conventional electric
logs, focused logs, borehole wall contact devices, sonic logs, radioactive
measurements, preparation of a logging program. The course is intended to provide
an insight into borehole environment, measurement techniques and methods of well
log interpretation. Practical exercises in the most important interpretation methods of
well logging measurements. Objectives (expected results of study and acquired
competences) Basic principles of logging instruments and methods of interpretation.

G342 Petroleum Provinces of the World (2h/w)

Genesis, geodynamic position (Basin analysis and classification), stratigraphic
position, lithology of the oil and gas provinces of the world. Special topics are the
sedimentology features and the structural evolution of deposits (type of the deposit).
Future petroleum provinces are of special interest. Objectives (expected results of
study and acquired competences) Participants should be able to typologe the basin
types and estimate the oil and gas potential.

G343 Geology of Precious Minerals (Gemmology) (2h/w)

Characterization of the most important precious minerals; occurrence (gem-
deposits), genesis and application in the gem-industry. Definition, Classification
(Organic and Inorganic gemstones — igneous, metamorphic and sedimentary
building rocks), Description, Physical properties, Origin, Ages, Uses, Occurrences,
Examples from Egypt. Objectives (expected results of study and acquired
competences) Knowledge of the most important gem-stones and its application.

Gphy333 Marine Geophysics (2h/w)

This course includes different geophysical techniques as in land geophysics. The
main topics include: Acquisition of marine potential field data, processing and
interpretation of marine potential field, marine seismic sources and recording, marine
seismic acquisition and Iinterpretation, introduction to 3D marine seismic.

Tc333 Geographic Information Systems (2h/w)

Students have to know the basic principles of remote sencing, geographic
information system and geographic positional system as well as the interpretation of
geoinformatic data base in the applications in prospection of ore and minerals
deposts and petroleum interpretations. Also, how to apply satellite maps and
Thematic Mapper processes and applications in ore deposits application must be
concerned.
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Fourth Level

G441 Petroleum Provinces of Egypt (3h/w)

Introduction - The Gulf of Suez province - The oil fields of the Gulf of Suez - The Nile
Delta Petroliferous province - The onshore fields of the Nile Delta - The offshore
fields of the Nile Delta - The Western Desert petroliferous province - Structural
evolution of the Western Desert - Tectonics of the Western Desert province -
Sedimentary basins of the Western Desert - The Abu El Gharadig Basin - The
Northern Sinai petroliferous province - The Northern Sinai offshore fields.

G442 Geology of Egypt-I: Basement Rocks (3h/w)

Introduction to the Precambrian basement rocks of Egypt; Their exposores, age
dating, tectonic evolution and setting of the different rock unites. To study every rock
units according to the most recent classification of the basements and considering
the following aspects for each one: Petrogenesis, age dation, composition,
associated mineral deposits, occurrences, rock association and economic values.
Application and uses of some rocks varieties for quarrying as ornamental stones.

G443 Geotectonics and Tectonics of Egypt (3h/w)

Plate tectonic theory: Definition, plate boundaries, continental drifts, convergent
plate boundaries, divergent plate boundaries, transform plate boundaries, plate
tectonics and petroleum accumulation, plate tectonics and magma activity.
Extensional tectonic regimes - Examples of extensional domains and their structural
analyses. Compressional tectonic regimes - Examples of compressional tectonic
domains. Compressional tectonics related magmatism. Wrench system: Examples
of wrench systems - Pan African Orogeny. Proterozoic plate tectonism in the Afro-
Arabian Shield. Wilson's cycle and magma activity. Basement rock units. Major
structural elements affecting the Pan-African Orogenic belts - Magmato-tectonic
evolution of the Afro-Arabian Shield in the Eastern Desert of Egypt. Precambrian
structures and its role in the configuration of the Paleozoic sedimentary basins.
Paleozoic tectonism and related structures. Mesozoic tectonsim and related
structures. Reactivation of early formed structures and neotectonics. Practical
examination of some structural and tectonic maps of selected areas in Egypt.

G444 Field Training in Petroleum and Mining Geology (2h/w)

Petroleum: To visit on a drilling rig, wells and typical outcrops. Participants will see
how various E&P and service companies are structured. The field trip will give a
detailed insight into state of the art technology. Basically the excursion will
demonstrate how the theory taught in the lectures is implemented in the oilfield. The
excursion will be organized by student groups under the supervision of the
Department. Objective (expected results of study and acquired competences).The
excursion gives petroleum geology students a comprehensive and up-to-date insight
into the activities of the oil and gas industry. Participants will have the unique
opportunity to get in touch with various major E&P and service companies. They
also will see brown field as well as state of the art technology. The writing of a final
report will demonstrate full understanding of facilities visited and tools seen.

Mining: Participants will see how various mineralization and industries, as well as
ore dressing companies. The field trip will give a detailed insight into state of the art
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technology and field geology including ground and underground dealing with
structure. Basically the excursion will demonstrate how the theory taught in the
lectures is implemented in the ore deposits field. The excursion will be organized by
student groups under the supervision of the Department. Objectives (expected
results of study and acquired competences).The excursion gives petroleum geology
students a comprehensive and up-to-date insight into the activities of the ore and
mineral deposits industry. Participants will have the unique opportunity to get in
touch with various major companies. They also will see brown field as well as state
of the art technology. The writing of a final report will demonstrate full understanding
of facilities visited and tools seen.

Tc441 Basin Modelling (2h/w)

Definition and scope - Classification of basins - Basin subsidence and basin fill -
Case studies of some sedimentary basins - Data of the subsurface geology (outcrop
geological data - Seismic data visualization and interpretation - Well log data
interpretation and correlations) - Introduction to 3D geological Modelling- Structural
modeling (Fault modelling and framework. - Fractured reservoir modeling) -
Stratigraphic Modelling - Sedimentological modeling (Layering and zonation
modeling - Facies modeling) - Geometrical modelling - Petrophysical modeling -
Volume calculation - Reservoir Engineering - Well design

Tc442 Mining Engineering (2h/w)

All generic mining methods will be reviewed and analysed to identify the
fundamental drivers which influence the performance of a mining operation based on
each method. Mining operations are made up of a complex and inter-related number
of key processes and systems. Appropriate and efficient mine design, planning and
operations are dependent on understanding and optimising these processes and
systems. Components of a generic mining operation to be considered will include:
rock breakage, materials transport, grade/quality control and economic sensitivity,
ground stability, mine environment and environmental impact. In each component,
process and/or system, the critical economic sensitivities will be identified, together
with the safety implications and management strategies. Introduction to open pit
mining: mining methods (hard rock, gravel, dimension stone), geometric design,
winning, loading and hauling, quality control, auxiliary services such as water
control, road maintenance, etc.Principals of the development of underground mines,
basic stoping systems, underground mine transport infrastructure, mine ventilation,
water reticulation.

Tc443Technology of Petroleum Derivitives (2h/w)

The technology of petroleum production System is discussed in detail, starting with
various completion methods including smart well completions, containing well
design, packers and plugs. Understanding perforation technology and the methods
of well testing is a further course content. Description of the inflow performance of
single and multiphase reservoirs as well the upflow performance is the key for total
system analysis. Petroleum refining and the uses and application of its derivatives in
industry. Objectives (expected results of study and acquired competences) This
lecture will cover the entire production system. Various completion systems and their
components will be discussed. Methods of well testing and production behavior of
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different types of reservoirs as well as production optimization are a further aim of
the sessions. Successful participants will be able to analyze well performance and
be able to design production systems for different applications and to optimize
production.

Tc444 Mineral Exploration and Development (2h/w)

Need for mineral exploration, deposit modeling, application of scientific and technical
exploration methods, legal framework, planning, undertaking field campaigns, data
acquisition, documentation, exploration management. Project geologists, exploration
managers, corporate planners, and government policy analysts will find it to be a
useful opportunity to study, learn and utilize economic evaluation principles as
applied to support exploration and acquisition decisions. The seminar will develop
those evaluation skills which enable explorationists to translate geological
knowledge and expertise into economic criteria. The purpose is to encourage
successful exploration by providing economic support for exploration investment and
planning decisions; improving communications within and among exploration groups
and mining companies; assisting participants in asserting control over their
exploration activities; and providing an improved basis for mineral policy
assessments in government. Objective (expected results of study and acquired
competences) capability to apply exploration methods targeted at the discovery and
definition of mineral reserves.

Tc445 Minerals and Rocks in Industry (2h/w)

Metals as Aluminium, Iron, Copper, Gold, Manganese, Lead, Tungsten, Chromium,
Nickel, Cobalt, Silver, Platinum, Tin.Typical examples of industrial minerals and
rocks. Talc, phosphate, coal, sulphur, gypsum, barite, silica, bentonite, kaolin,
diatomite, uranium, graphite, gravel, sands, clays, limestones. Applications for
industrial minerals. Electronics, paints, ceramics, construction, paper, detergents,
glass, plastics and filtration. Mineralogical-petrological aspects of raw materials;
methods for their investigation; processes and products in the cement, glass,
refractories and ceramics industries; Overview of environmental mineralogy,
including the location of potentially toxic elements in mineral phases.Building and
ornamental stones.

G445 Geology of Egypt-Il: Stratigraphy of Egypt (3h/w)

Introduction; Geographic regions and geomorphologic aspects, Egypt in the
framework of global tectonics, major structural units of Egypt. Paleozoic outcrops in
the Gulf of Suez region, subsurface of the Western Desert and exposures at
Oweinat area. Triassic exposures in Araif El Naga. Jurassic of Gabal Maghara, Gulf
of Suez and subsurface of north Western Desert. Syrian Arc folding system.
Cretaceous paleogeographic maps, rock stratigraphy and their economic
importance. Paleogene rock stratigraphy in the Nile Valley & Fayoum. The Red Sea-
Gulf of Suez rift system. Neogene deposits in the Red Sea facies, Western Desert
and the subsurface of the Nile Delta and its economic importance. Quaternary
deposits in Egypt. Geology of some selected areas in Egypt. Geological evolution of
the River Nile in Egypt.Practical studies including stratigraphic correlation charts,
geologic maps, and some index fossils.
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G446 Ore Microscopy (3h/w)

Students have to learn about the reflected light microscope used to examin the ore
and mineral deposits. To tearn how to prepare ore samples for investigation by
microscope. Optical properties of ores in general. How to identify different ore
mineral by applying the optical properties using reflected microscope in practice.

G447 Projects in Petroleum and Mining Geology (2h/w)

Petroleum: Supervision of bachelor project in the field, lab and office. Oral
presentations and submission of reports. Completion of scientific projects in the field
of petroleum geology. Supervision of the project will concern essentially with the
field, oil rig, lab and office. Oral presentations and submission of reports.

Mining: Comprehensive treatment of a mineral and ore processing problem
according to the standard of an industrial pre-feasibility study, beginning with the
evaluation of the feed properties and finally leading to an economic assessment of
the project. Supervision of the project will concern essentially with the field, lab and
office. Oral presentations and submission of reports.

Gphy417 Seismic Exploration Methods (3h/w)

Refraction seismic definition. Refraction basics: Types of seismic waves, wave
propagation, wave interaction with boundaries, Snell's law, velocities and rock
properties. Seismic velocities of common earth materials. Travel-time curves, first
arrivals, determining earth structure from travel times, derivation of travel time
equation. Refraction seismic equipment and field procedures: Equipment overview,
types of seismic sources, seismometers or geophones, recording ground
displacement at several offsets simultaneously, recording systems, sources of noise.
Interpretation of refraction data. Advantages and disadvantages of refraction and
reflection methods.Basic reflection seismic theory: Seismic wave propagation; wave
length, frequency, velocity, reflection coefficient, polarity, absorption and resolution.
Various techniques of exploration seismology: Refraction, diffraction and reflection.
Seismic data acquisition on land: Sources, basic field equipments and layout.
Seismic data acquisition at sea: Sources, receivers, and instruments. Interpretation
of 2-D seismic reflection data; Geological structures, mapping, contouring and
modeling. Fundamental of geophysical analysis, digital processing methods applied
to seismic data. Description of 3-D seismic technique.

Tc446 Well Drilling (2h/w)

The course covers the basic rotary drilling system including basic well design. In
particular down hole tools like drill pipes, drill collars or drilling bits and other
hardware like blow out preventers and solid control systems are discussed. The well
construction process including casing or cementing is a focal point of this lecture.
The course also provides a basic understanding of directional drilling, well bore
stability, formation pressure, well control, or drilling performance. Finally, drilling
fluids and basic drilling hydraulics should give the student a general overview of the
rotary drilling system. Design the drilling concept under geological demand.
Supervise the drilling work on the location. Documentation the drill samples including
the drilling relevant parameters. Design for exploring hydrocarbons. Detailed
planning for example wells based on offset information, cost considerations (AFE),
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bit selection, recommended drilling procedures and typical calculations like trajectory
design, drill pipe design, casing design, mud hydraulics and cementing
requirements.

G448 Risk Assessment and Crisis Management and Safety in the Field (2h/w)
The lectures will cover various types of crises. They also will describe how to set up
a crisis management system and how to manage a company in a crisis situation.
The students will also get trained in a TV studio in order to be prepared to act as a
company’s spokesperson. Fieldwork involves some levels of risk; one part of this
may come from chance events that are unpredictable and little can be done about it;
another part of the risk, however, can be greatly reduced by awareness of hazards
and good judgement based on experience. Persons undertaking field work must
assess the risk, as far as possible, and this will vary in accordance with weather, cliff
and sea conditions on the day and the experience, age, fithess and other
characteristics of the persons. In providing field guides on the Internet no person is
advised or recommended here to undertake geological field work in any way that
might involve them in unreasonable risk from cliffs, ledges, rocks, sea or other
causes. Individuals and leaders should carefully consider the safety aspects on the
occasion of their visit and in bad conditions be prepared to cancel or modify part or
all of the field trip as is necessary for safety. Appropriate safety and first-aid
equipment should be taken, and ideally mobile phones should be available.
Permission should be sought for entry into private land and clearly no damage
should take place. Attention should be paid to weather warnings, local warnings and
danger signs. No liability for death, injury, damage to, or loss of property in
connection with a field trip is accepted by providing these websites of geological
information. Safety Awareness Assessment.Fieldwork environments.Description of
the module.The module comprises a tutorial for students made up of three main
sections. They should undertake a risk assessment and inform participants of
possible risks and of safety procedures. They should see that suitable warm and
waterproof clothing, sturdy footware, safety helmets and first-aid kits are taken and
refuse to allow ill-equipped persons on their field courses. Rock Falls — General
Rock Falls and Hard Hats - Case Studies. lliness of Participant in the Field.
Displacement of Loose Rock by a Person on a Slope.Trapping in Mud. Mines, Adits,
Caves etc.Precautions at Quarries Explosion of old shells, mines etc .Snake
bites.Falling from a Cliff (and Problems of Fog).

G449 Undergroundwater Modelling and Contamination Transport (2h/w)

Basics on water movement and solute transport in porous aquifer systems;
evaluation of data; Analytical models and the evaluation of calculation results;
numerical modelling and model evaluation. Objective (expected results of study and
acquired competences) Complex interaction of different factors on water movement
and solute transport in porous aquifer systems; Evaluation methods on groundwater
data (quantity and quality); Application of analytical models and their evaluation;
Overview on the applicability of numerical modeling on water movement and solute
transport in porous aquifer systems.
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G450 Egyptian Mines and Quarries (2h/w)

Mines: Active mines; Gold mines, Iron ore mines, Manganese mines, Coal mines,
Phoshate mines, Tantalum, limenite, and Fluorite mines. Ancient mines, Historical
mines.

Quarries: Active quarries; Granite quarries, Basalt Quarries, Chephren quarries,
Limestone and dolomite quarries, Shale quarries, Gravels, Sands and sandstone
quarries, Chert quarries, Silica sand quarries, Gypsum quarries, Oil-Shale quarries,
Feldspar quarries, Alabaster and Marbles, Ornamental stone quarries. Ancient
quarries, Historical quarries.

Tc447 Evaluation of Petroleum and Mineral Economics (2h/w)

Insight into the fundamentals of economic evaluation procedures in petroleum
exploration and production. Topics such as "net present value", "internal rate of
return" and "discounted profit of investment" are discussed with the help of case
studies. The classes partly deal with the theory of "systems scienceReview of
general mineral economics theory of Petroleum and ores and more detailed review
of mining industry economics, leading to commercial evaluation of the market
opportunities and problems of mining projects. Commodities: supply and demand;
business cycles; exchange rates; metal and coal markets and hedging; long-term
contracts and the spot market; commodity pricing and mine revenue calculation.
Sources and types of market-related information; particular international market
characteristics; trade barriers; cartels, regional and sub-regional economic groups;
factors related to particular mineral commodities. The recognition of export
opportunities; stages in the development of a market strategy; value added mineral
products and export marketing. Case histories; in-course evaluation of market
impact on a specific mining project. Ore Evaluation Grade, tenor, geographic
location, geologic occurrence, stock, costs, marketing, minimum profit, world price,
environmental problems, safety, disposal of wastes, water, dust, transportation,
ventilation, illumination, support roof, accommodation, power source. processing,
exploitation, impurities, development, purchase of rights, operation costs, taxes,
wages, maintenance, underground temperature, gangue minerals and crude oil.
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