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Faculty Departments Code
Geology PMGE
Mathematics MATC
Physics PHYS
Chemistry CHEM
Zoology Z00G
Botany BOTN

UN: University Code

CUSC: Computer Sciences



Program Curriculum
and

Course description

2016-2017



Program Curriculum

First Level (Semester 1)

A- Compulsory

Course Title

Course Code

Contact Hours

Total Prerequisite
L P/IT C.H.
General Geology PMGE1101 2 3 K
Properties of Matter PHYS1101 2 9 3 |
and Magnetism
Invertebrate Z00G1101 1 2 2 | -
Chemistry of Mainand |~ =1 1101 2 4 Y/
Transitional Elements
Calculus and
Differential equations MATC 1101 2 2 S
English Language (1) UN 1101 1 - 1
Computer Sciences CuUsC 1101 1 2 N R
Total 11 15 18

L = Lecture P/ T = Practical/Tutorial

C. H. = Credit Hours

'Y




First Level (Semester 2)

A- Compulsory

C Titl Contact Total
ourse l1ite Oota -
Course Code Hours C H Prerequisite
L PIT o
Introduction to Mining | - e 1500 | 2 2 3 PMGE1101
Geology
Fundamentgls of PMGE 1204 9 5 3 | s
Geophysics
Fundamentals of
Organic Chemistry and CHEM 1204 2 2 3 | -
Polymers
Geomicrobiology BOTN 1202 2 2 3 | -
Electricity PHYS 1202 2 2 K
Human Rights HR 1202 2 -
English Language (2) UN 1202 1 1

B-Elective: Select one course (2 credit hours) from the following:

Transferable Skills UN 1204 1 2 2 |

An Introduction to

Geological Hazards UN 1206 2 ) 2 | e
Total 16 12 18

V¢




Second Level (Semester 1)

A-Compulsory

Course Title | Course Code | Contact Hours
Total ..
C H Prerequisite
L P/IT T
Optical Mineralogy | PMGE 2101 2 2 3 PMGE 1101
Structural Geology | PMGE 2103 2 2 3 PMGE 1202
EPOte”t'?' PMGE 2105 1 2 2 PMGE 1204
xploration
Microfossils PMGE 2107 2 2 K7 I —————
Seismicwavesand | o\ oe 5109 1 2 2
velocities
Industrial CHEM 2101 1 2 2 CHEM 1204
Chemistry
Quality Culture UN 2101 1 - 1 | -

B-Elective: Select one course (2 credit hours) from the following:

Macrofossils PMGE 2111 1 2 2 | -
Geosciences &
Society PMGE 2113 2 2
Total 13 13 18

Yo




Second Level (Semester 2)

A- Compulsory

Course Contact Total
Course Title Code Hours C H Prerequisite
L P/ T T
Rock-Forming | phice o002 | 1 2 2 PMGE 2101
Minerals
Igneous Petrology | PMGE2204 | 1 2 2 | T
Stratigraphy PMGE 2206 | 2 2 3 PMGE 2107
Acquisition and
Processing of PMGE 2208 2 3 3 PMGE 2109
Seismic data
Surface Mining | 5\, ~e 5010 | 2 2 3 PMGE 2103
Geology
Instrumental CHEM 2202 | 2 3 3 CHEM 2101
Analysis

B- Elective : Select one course (2 credit hour) from the following:

Planetary Geology | PMGE2212 A 720 I
Palynology PMGE2214 1 2 2 | e
Total 12 14 18

11




Third Level (Semester 1)

A- Compulsory

Contact Total
Course Title Course Code Hours Prerequisite
C. H.
L P/IT
Sedimentary PMGE 3101 1 2 2 | e
Petrology
Metamorphic PMGP 3103 | 1 2 2 PMGP 2204
Petrology
Surveying and PMGE 3105 | 2 2 3 PMGE 2210
Field Mapping
Economic Geology | PMGE 3107 2 2 3 | -
Subsurface PMGE 3109 2 2 3 PMGE 2208
Geology
Seismic PMGE 3111 | 2 2 3 PMGE 2208
Exploration
B- Elective: Select one course (2 credit hours) from the following:
Engineering PMGE 3113 | 1 2 72 —
Geology
Radioactive&
REES Geology PMGE 3115 1 2 2 | e
Total 10 12 18

\R%




Third Level (Semester 2)

A- Compulsory

. Contact Hours | Total .
Course Title Course Code Prerequisite
L | P/T |C.H. q
Applied PMGE 3202 5 5 3 PMGE 3101
Geochemistry &
PMGP 3103
Subsurface Mining | - o ;e 3904 2 2 3 PMGE 3109
Geology
Seismic
Stratigraphy& PMGE 3206 2 2 3 PMGE 3109
Basin Analysis
Petroleum Geology PMG 3208 2 2 3 | -
Hydrogeology PMGE 3210 2 2 3 | e
Global Tectonics PMGE 3212 1 2 A

B- Elective: Select one course (2 credit ho

Clay minerals

o PMGE 3214 1 - 1 | e
applications
Petroleum CHEM 3202
. 1 i
Chemistry
Total 12 12 18

YA




Fourth Level (Semester 1)

A- Compulsory

Course Title Course Code Contact Hours | Total Prerequisite
L P/IT C. H.
Ore Mineralogy PMGE 4101 2 3 3 PMGE 3204
Well logging PMGE 4103 2 2 3 PMGE 3208
Remote sensing and
GIS Applications PMGE 4105 2 3 3
Geology of EQypt (1) | p\igpazer | 1 2 2
Precambrian Geology
Interpretation and
modeling of Seismic PMGE 4109 2 2 3 PMGE 3206
data
Petrophysics PMGE 4111 1 2 2 PMGE 3208
Graduation project (1) | PMGE 4113 1 2 2 |
Total 11 16 18
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Fourth Level (Semester?2)

A. Compulsory

Course Title Contact Hours | Total -
Course Code C H Prerequisite
L P/IT -
Geochemical Exploration PMGE 4202 5 5 I
Ore Dressing PMGE 4204 1 4 3 PMGE 4101
Mining and Oil Fields
Management & Rulesand | PMGP 4206 1 - 1
Environmental Impacts
Geology of Egypt (2)
(Phanerozoic Geology& PMGE 4208 2 2 3 PMGP 4107
Tectonics)
Oil drilling and PMGE 4109&
Production PMGE 4210 ’ - ’ PMGE 4111
Geodynamics and
Basin development PMGE 4212 2 2 3 PMGE 4109
Graduation Project (2) PMGE 4214 1 2 2 1
GeosStatistics MATC 4202 1 - i
Total 12 12 18




Course Description

First Level (Semester 1)

1. PMGE 1101 General Geology (2 lectures + 3 practical hours, 3credit hours)
Crystal morphology; Elements of crystal- Elements of Symmetry-Parameters and Indices-
Brief accounts on Seven crystal systems- Physical properties of the minerals-Classification of
minerals- Rock cycle- basic concepts of Igneous rocks and their classification- Principals and
fundamental concepts of sedimentation-Agents and kinds of metamorphism- Classification of
metamorphic rocks. Principals-External Processes on land-External processes in the sea-
Internal processes-Man and Earth. Introduction to the Earth history, Events occurred
during the geologic history of the earth. Evolution of life in the Precambrian.
Distribution of fauna and flora in the Paleozoic Era. Paleozoic-Mesozoic boundary.
Life through the Mesozoic Era. Mesozoic-Cenozoic boundary. Evolution of life in

the Cenozoic Era.

Practical: Description of crystal models and natural ones and hand specimens of the most
common minerals and rocks. Writing a report of topographic and geologic maps. Construction
contour maps and recognition. Index fossils of the geologic ages.

2. PHYS 1101 (Properties of Matter and Magnetism) ( 2 lectures + 2 practical

hours; 3 credit hours)

Standards of Length, Mass, and Time - Sl system of units — derived units -
dimensions. Dimensional Analysis —Derived units and dimensions of any physical
quantities , the corrections of equations. Establishment of a formula for physical
quantities, expression having one term, expression having more than one term.
Simple harmonic motion, the vibrating spring. Circular motion, centripetal

acceleration and force.

Conical pendulum, simple pendulum, Equation of simple harmonic motion,

satellites.

Elasticity, stress, strain, Hooke's law, Elastic limit of material.
Introduction to magnetism & magnets

Earth’s magnetic field- magnetic fields
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Magnetic forces on a current carrying conductor -torque on a current loop
Motion of a charged particle in a magnetic field- the mass spectrometer

Ampere's Law- magnetic fields of current loops and solenoids

Practical experiments related the course during the whole semester
. ZOOG 1101 (Invertebrate) ( 1 lecture + 2 practical hours; 2 credit hours)

Introduction-Foraminifera biology and its importance-Corals and coral reefs-
Anthozoan corals-Hexacorallian corals-Coral reefs-Mollusca-Echinodermata- Sea

stars-Brittle stars-Sea Urchins-Feather stars-Sea illies.

Practical: Megascopic and microscopic studies of the most common examples of the

invertebrate skeletons and soft parts.

. CHEM 1101 (Chemistry of Main Elements and Transitional Elements) (2

lectures + 4 practical hours; 4 credit hours)

Hydrogen: preparation, isotopes, properties of molecular hydrogen and Hydrides.
S-Block Elements: Alkali Metals; electronic structure, physical and chemical
properties. Hydration and complexes.

Alkaline Earth Metals; electronic structure, physical and chemical properties.
Organometallic compounds and complexes as well as its extraction.

Group IlI; Electronic configuration, physical and chemical properties. Inert pair
effect, oxo-compounds, hydrides, halides, organometallic compounds and
complexes.

Group 1V, Electronic configuration, oxidation states, metallic and nonmetallic
characters, hydrides, halides and oxo-compounds. Silicon and silicate compounds
as well as the types of carbides.

Group V; Electronic configuration, oxidation states, metallic and nonmetallic
characters, hydrides, halides and oxo-compounds. Major uses of phosphates.

Group VI; Electronic configuration, oxidation states, metallic and nonmetallic
characters, hydrides, halides oxides and Oxy-acids.

Group VII; Electronic configuration, oxidation states, hydrides, interhalogen

compounds and oxo-compounds.
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Group VIII; The noble gases; electronic configuration, general properties,
occurrence and uses.

General introduction on the chemistry of transition elements. Electronic structure
and oxidation states of transition elements. Atomic and ionic radii and correlation
with the electronic structure. Magnetic properties of transition elements and their
compounds. Scandium and vanadium groups (oxidation states, reactivity,
complexes and organometallic compounds).

Chromium group.

Manganese group.

Fe, Co and Ni groups.

Copper group.

Lanthanides and actinides (definition and properties).

Importance of transition elements in biological systems and catalysis.

Practical: extraction of the main and trace elements from simple inorganic

compounds.

5. MATC 1101 Calculus and Differential equations(2lectures + 2

applications hour; 3 credit hours)

Topics include a brief review of polynomials, trigonometric, exponential, and logarithmic
functions, followed by discussion of limits, derivatives, functions of several variables and
applications of differential calculus to real-world problem areas. Introduction to
integration.Basic techniques for integration, a variety of applications of integration, include
several algebraic techniques of integration, many applications of integration, and infinite
sequences and series, partial derivatives, the gradient, optimization in several variables,
multiple integration with change of variables across different coordinate systems, line
integrals, and An introduction to (systems of) differential equations, linear second
order differential equations, series solutions of differential equations including
Bessel functions and Legendre polynomials, and solutions of the diffusion and
wave equations in several dimensions, partial differential equations,

Applications.Green's Theorem.
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6. UN 1101 English language (1) (1 lecture; 1 credit hour)

Writing paragraph + topic sentences - Countable and non-countable nounsSpeaking, listening,

reading & writing skills in English.

7. CUSC 1101 Computer Sciences ( 1 lecture ; 2 practical; 2 credit hours).

Overview on the most important applications of computer technology ( 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.

First Level (Semester 2)

. PMGE 1202 Introduction to Mining Geology (2 lectures + 2 practical
hours; 3 credit hours). Prerequisite PMGE 1101

Importance of minerals- Past mining activities- Present production and supplies- Mineral
resources- Exploration and classifications- Ore grades and recoveries- Mine equipments and
advanced techniques- Concept of ore upgrading, metals recovery and refining- Mine

environment and safety.

Practical: Explain the natural of mining industry- Identify needs & uses of minerals- Outline
local ore occurrence-display mining methods, new mining techniques and equipments using

multimedia and Pc for each student to facilitate active cooperation learning.

. PMGE 1204 Fundamentals of Geophysics ( 2 lectures + 2practicalhrs; 3

credit hours)

Introduction; Branches of geophysics; Gravity field of the Earth; Geoids; GPS and

isostasy; Gravity measurements and corrections; Magnetic field of the Earth;

Geomagnetic elements; Magnetic measurements and interpretation; Seismic waves;

elastic constants; wave propagation and interaction; Earthquake seismology;

distribution of earthquakes, seismology and plate tectonics; Seismic sources and
Y¢



receivers; Seismic refraction surveying; Seismic reflection surveying; Determining
velocity from time-distance curves; Electrical Resistivity of rocks and minerals;
electrical resistivity surveying; Self-potential and induced polarization; Overview

of well logging, Heat flow; Radiometry.

Miss-understanding concepts (aspects) about petroleum industry- petroleum chemistry- origin
of petroleum- petroleum trapping types- Geological and geophysical exploration- Drilling

operation- Petroleum reserve.

Practical: Simple geophysical maps and their cross sections-Problems indicate the most

common geophysical methods and their applications.

. CHEM 1204 (Fundamentals of Organic Chemistry and Polymers) (2

lectures + 2 practical hours; 3 credit hours)

Alkanes and alkenes, Alkynes and alkyl halides, Alcohols, Ethers and Epoxides,
sulfur compounds, Aldehydes and Ketones. Carboxylic acids & derivatives,
Nitrogen compounds, Orientation & Reactivity. Derivatives of Benzene, Aromatic
halogen compounds, Aromatic Nitro compounds, Aromatic Amino compounds.

Introduction, Classification of Polymers, Molecular structure of polymers, Thermal
properties of polymers, Classification of polymerization reactions, Addition
polymerization, Condensation or step growth polymerization, Free-radical
polymerization, Autoinhibition of allylic monomers, Practical aspects of how to
make an addition polymers, Bulk(Mass)polymerization, Solution polymerization,S
uspension  polymerization, Emulsion  polymerization, Anionic  addition
polymerization, anionic polymerization, Cationic addition
polymerization.Polycondensation, Techniques for polycondensation, Ring-opening
polymerization, coordination polymerization, Important polycondensation
polymers, Polymer properties and MW, Hydrogels, Plasticizers, Biodegradable
polymers, Rubber.

Practical: Aliphatic Carboxylic acids, Aromatic carboxylic acids, Salt of Acids, amides and

imides, aniline salts, carbohydrates, phenol, general scheme.
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4. BOTN 1202 (Geomicrobiology) ( 2 lectures + 2 practical hours; 3 credit

hours)

Introduction to microorganisms- Microbial growth and physiology- Petroleum
genesis- Modification of organic marine sedimentary material- Oil release from
petroleum bearing rocks by bacterial action- Metabolism- Behavioral and
physiological  responses to hydrocarbons- Microbial community  dynamics-
Microbial treatment of minerals and petroleum waste and Microbial processes for
recovering and upgrading petroleum. Plants as path-finders of some ore deposits.

Practical: Study of plant specimens and examination under the microscope.
5. PHYS 1202(Electricity) (2 lectures+ 2 practical hours; 3 credit hours).

Electric charges- Insulators and conductors

Coulomb’s law - The electric field.

Electric Flux and Gauss’s law

Potential Energy- Electric potential

Electrical Circuits Components: Capacitance

Electric Current: Resistance and Ohm’s law- resistivity
Variation of resistance with temperature- electrical energy and power
Sources of emf- Resistors in Series- Resistors in Parallel
Kirchhoff’s Rules and Complex DC Circuits

RC Circuits- Household Circuits- Electrical Safety
Resistors, capacitors and inductors in AC circuits

The RLC Series Circuit- Power in an AC Circuit
Resonance in a Series RLC Circuit The Transformer -

Practical experiments related studies during the whole semester
. HR 1202 Human Rights (2 lectures)

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.
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7.UN 1202 English Language (2) (one lecture; one credit hour).

Scientific topics including; types of energy and their environmental impacts, natural disasters,
most important scientific discoveries and invention, nano-lazer-technologies and their

applications.
8. UN 1204 Transferable Skills (1 lecture +2 practical hr., 2 credit hours)

Course Description: Topics deal with different skills of computer and preliminary studies to

programming.
9. UN 1206 An Introduction to Geological Hazards (2 lectures; 2 credit hours).

Introduction- Volcanic activity and its environmental hazards-Earthquakes and its hazards-
Flash floods-Landslides and Urban development-Shorelines hazards-Underground water
hazards-Fuel Energy and its hazards-Environmental pollution-Management and recycling of
Waste disposal.

Second Level (Semester 1)

1. PMGE 2101 Optical Mineralogy (2 lectures hrs + 2 practical hrs; 3 credit
hours). Prerequisite: PMG 1101

Polarization and polarized microscope and its accessories- How to prepare a thin section and
mineral grains slides- Optical properties under ordinary light- Uniaxial and biaxial Indicatory-
Optical properties in plane polarized light- Double refraction-Optical properties between
crossed nicols-Optical properties under convergent light- Uniaxial Interference figures-

Biaxial interference figures-Determination of optic sign and 2V angle.

Practical: Preparation of thin sections and mineral grains slides- Microscopic studies of

minerals under / between ordinary-polarized-crossed Nichols and convergent light.

2. PMGE 2103 Structural Geology (2 lectures hrs + 2 practical hrs; 3 credit
hrs). Prerequisite: PMGE 1202

Introduction: Course syllabus, objectives, Overview. The orientation of structures.

Non-tectonic structures. Unconformities. Types and mechanics of deformation;
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Stress, strain. Tectonic structures: Folds, Faults, Fault related folds. Joints,
foliation and delineations. Syrian Arc structures: North Sinai -Fold Belt. An outline of

balanced cross sections.

Practical: Geological maps and cross-sections, types of beds, determine strike and

dip of beds, Folding, faulting and unconformity.

3. PMGE 2105 Potential Exploration(1 lecture hr + 2 practical hrs; 2 credit
hours). Prerequisite: PMGE 1204

The place of gravity in oil and mineral exploration-Gravitational force, acceleration and
gravity potential-Units of gravity-Gravity measuring instruments (absolute and relative)-
Gravity survey on land and sea-Gravity corrections (different corrections)-Bouger anomaly
maps- Separation of local and regional anomalies- Qualitative importance for 2D and 3D-
Quatantitive importance for 2D & 3D — Case studies. Historical Review , Main concepts of
Geomagnetic Field, Intensity of magnetization, Variations and corrections, Types of magnetic
surveying, Instruments types of magnetometers, Separation of magnetic anomalies,
Characteristics of Earth's magnetic Field. Qualitative and Qualitative Interpretation,
Comparison gravity and magnetic effects of simple geometrical bodies.

Practical: How to contour a gravity map- Corrections of the gravity latitude, Bouger
corrections-free air correction-topographic correction-EotVios correction-Drawing gravity
curves of simple structure-Sphere 4 cylinder curves , depth determination-Interpretation

methods.

Design a various grid- spacing patterns for different types of magnetic
Surveys(Land ,aeromagnetic and marine)-Calculation of magnetic effects
from sphere, horizontal and Vertical cylinders, sheets, faults and dykes-
Separation of magnetic anomaly maps into residual and regional maps-
Design different models for Calculation the depth and dimensions for sphere,
cylinders sheets. Constructing and interpreting of different subsurface

magnetic maps.
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4. PMGE 2107 Microfossils (2 lectures hrs + 2 practical hrs; 3 credit hours).

Introduction to marine Micropaleontology and types of microfossil groups-Methods
of study of the different of marine microfossil groups.Test morphology,
classification and stratigraphical distribution of some microfossil groups:
Foraminifera, Calcareous Nannofossils, Ostracods, Diatoms, Silicoflagellates,
Dinoflagellates, spores and pollens).Application of marine microfossils in different
studies such as biostratigraphy, reconstruction of paleoenvironments, paleoclimatology,
paleogeography, in petroleum exploration , in different economic industry , medicines and as

excellent indicators in evolution of life on the earth.:

Practical: Separate the different microfossils in laboratory. Classify, identify the
different microfossil groups-Age dating of the stratigraphical sequences on the
basis of identified microfossil assemblages-Correlate the identified microfossil
groups with other groups in several areas in Egypt and outside Egypt- Construct the
paleoenvironments and paleobathemetry of the different rock units in a given area-
Construct the sea level changes through a certain geologic period-identify different

marine environments and determining the ocean water temperatures in the past.

5. PMGE 2109 Seismic waves and velocities (1 lecture hr + 2 practical hrs; 2

credit hours)

Introduction; Elasticity theory; Stress and strain, Elastic constants and
interrelations; Wave terminology, Body and surface waves, and their velocities;Ray
paths in layered materials and wave propagation; Refraction and reflection of
seismic waves; Snell’s law; Diffraction of seismic waves; Wave arrivals at the
surface; Travel-time curves; Wave attenuation and amplitude; Energy partitioning;
Zoeppritz equations; Acoustic impedance, Reflection and transmission coefficients;
Velocities of seismic waves in rocks; Representative P-wave velocities; Factors
affecting seismic wave velocities in rocks; Velocities in sedimentary rocks; Limits

of applicability of elastic theory.

Practical: Estimation of wavelength, period, and frequency of waves; Interrelations
among the elastic constants; Computation of velocity from elastic constants;
Problems on the applications of Snell’s law; Reflection and refraction angles; Nafe-

Drake curve; Travel-time curves; Computation of velocity in sedimentary rocks.
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6. CHEM 2101 Industrial Chemistry (1 lecture; 2 practical; 2 credit
hours). Prerequisite: CHEM 1204

Introduction, principles of industrial inorganic chemistry and industrial organic
chemistry. Study the selected topics as Nitrogen, phosphorous, sulfur and their
compounds, chlorine oxygen compounds: manufacture and applications, petroleum
and petrochemicals, raw materials, dyes, fats, oil and detergents industry, pigments

and their application.

7. UN 1202 Quality Culture( 1 lecture; 1credit hr.)
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8. PMGE 2111 Macrofossils (1 lecture hr + 2 practical hrs; 2 credit hr.)

Introduction- Fossilization- Fossil record - Types of Fossils- Applications of fossils-
Biological Classification of fossils- Phylum Porifera, Phylum Cnidaria, Phylum Mollusca,

Phylum Brachiopoda, Phylum Arthropoda, Phylum Hemicordata.

Practical: Types of fossils and modes of preservation-Taxonomy mrological description of:
Phylum  Perifera-Phylum  Cnidaria-Phylum  Mollusca-Phylum  Brachiopoda-Phylum

Echinodermata-Phylum Arthropoda and Phylum Hemicordata.
9. PMGE 2113Geosciences and Society (2 lecture hrs.; 2credit hours)

Source of Energy- Source of Materials-Geology of water supply-Geology and soils-Mineral
supplies for heavy industries-Geology and petroleum- Geology and medicine-Geology and

town planning and constructions. Man as geologic agent.



Second Level (Semester 2)

1. PMGE 2202 Rock-Forming Minerals ( 1 lecture hour ;2 practical hours;
2 credit hours). Prerequisite: PMGE 2101

Stability-chemistry-mineral reactions-phase equilibira-occurrence-paragenesis-optical
properties of the silicate minerals; neosilicates, sorosilicates, cyclosilicates-inosilicates,

phyllosilicates and tectosilicates.

Practical: Optical properties of felsic and mafic minerals as well as some opaque minerals

using polarizing microscope.

2. PMGE 2204 Igneous Petrology (1 lecture hr. + 2 practical hours; 2
credit hrs.)

- Introduction (definition, constituents of magmas, intrusive versus extrusive). Field relations

between the igneous bodies and the adjacent

country rocks.- Mode of occurrences of igneous rocks (types of intrusions and extrusions).-
Magmatic evolution (Bown’s reaction series, magmatic differentiation, assimilation and

mixing of magmas). - Textures and structures. -

Practical: Hand specimens identification and description and microscopic investigations for

the different igneous rocks. Collect samples in the field.

3. PMGE 2206 Stratigraphy(2 lectures hrs.+ 2 practical hrs.; 3 credit hrs.).
Prerequisite: PMGE 2107

Introduction-  Stratigraphic principles- Lithostratigraphic unit- Stratigraphic contacts-
Geological time units- Stratigraphic Procedures- Basic concepts and principles of
biostratigraphy- Biostratigraphic units and types of zones- Changes in Species through Time-
Distribution of organisms in space: palaeobiogeography- Litho- and biostratigraphic
correlation- Biostratigraphic Problems.

Practical: Stratigraphic laws- Lithostratigraphic units- Columnar section-Biostratigraphic

units-Fossil distribution charts -Litho- and Biostratigraphic correlations-Stratigraphic maps.
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4. PMGE 2208Acquisition and processing seismic data (2 lecture hrs. +
3practicalhrs., 3 credit hours). Prerequisite: PMGE 2109

Energy sources; Seismic equipment; Common field Procedures; Site selection and
planning considerations; Geophone spread geometries and placements; Split spread;
Common offset; Common depth point; Corrections to data; Acquiring and
recognizing reflections from shallow and deep interfaces; General processing
sequence; Types of velocities; Multiples; Input seismic signal; Acoustic impedance
and reflection coefficient; Seismic noise; Total seismic trace; Seismic resolution

and definition.

Practical: Common field arrangements; Recognizing reflections and refractions
from field seismograms; Determination of velocities; Analyzing seismograms with

relevant software; Computation of acoustic impedance and reflection coefficient.

5. PMGE 2210Surface Mining Geology (2 lectures hrs + 2 practical hrs; 3
credit hours). Prerequisite:PMGE2103

Modern methods of surface mine design- Strip and open pit optimization techniques-
Production planning and scheduling- Use of mine design software- Mine life/ capacities-

Benchmarking and capital and operation cost estimation- Principals of project management.

Practical: Calculate ore reserves-Plot cut off graph- Apply geostatistical methods in surface
mining-calculate break-even shipping ratio-Calculate break-even cutoff grade- Calculate

mines production in a surface mine-Field trips and problems.

6. CHEM 2202Instrumental Analysis (2 lectures hrs.; 3 practical hrs.; 3
credit hrs).Prerequisite: CHEM 2101

This course concerns with the spectroscopic methods of analysis and discuss the
basic components of spectroscopic instruments, Uv-Visible absorption
spectrophotometry and Beer's law, IR-spectrophotometry, molecular luminescence
(fluorometry), flame photometry, atomic absorption, X-ray techniques,
refractometry and polarimetry. The application of these techniques in qualitative
and quantitative determinations covered. In addition, the chromatographic methods

of analysis with emphasize on ion-exchange, gas and solvent extraction
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chromatography, applications of chromatographic methods in qualitative and

quantitative determinations.

7. PMGE 2212 Planetary Geology(2 lecture hrs.; 2 credit hrs.)

The Planets: An Overview- Origin and evolution of the planets- The Moon, the lunar surface,
lunar history- Mercury; the innermost Planet-Venus; the veiled planet- Mars; the red planet-
Jupiter; the lord of the heavens, Jupiter's moon, the structure of Jupiter-Satrun; the elegant
planet; the rings of Saturn, the Moons of Saturn-Uranus and Neptune: the twins-Pluto; planet
X-Minor members of the Solar System; Comets, asteroids and meteorites & their

environmental hazards —economic aspects.

8. PMGE 2214 Palynology (1 lecture hr.;2 practical hrs; 2 credit hours).

Introduction, Test morphology of spores and pollens, dinoflagellates. Classification
and stratigraphical distribution. Application of palynology in different studies such as
biostratigraphy, reconstruction of paleoenvironments, paleoclimatology, paleogeography, in

petroleum exploration and different economic industry .

Practical: Methods of separation spores, pollens and dinoflagellates from different
sedimentary rocks. Correlate the identified microfossil with other groups in several
areas in Egypt and outside Egypt- Construct the paleoenvironments and
paleobathemetry of the different rock units in a given area- Construct the sea level

changes through a certain geologic period-identify different marine environments.

Third Level (Semester 1)

1. PMGP 3101 Sedimentary Petrology (1 lecture hr.; 2 practical, 2 credit
hours).

Different classifications. Classification of sedimentary rocks; Residual deposits and soils;
Clastic rocks; Rudaceous rocks; Arenaceous rocks; Argillaceous rocks; Limestone and

dolostone; Siliceous rocks; Phosphorites; Carbonaceous deposits; Evaporates; Iron bearing.
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Practical: Identify different types of sedimentary rocks; Describe the textures, structures and

mineral composition of sedimentary rocks under the microscope.

2. PMGE 3103Metamorphic Petrology (1 lecture hr. + 2 practical hrs; 2
credit hours). Prerequisite: PMGE 2204

Definition and principals- Phase rules and mineral transformation- Agents and kinds of
metamorphism-Recent  Classification of metamorphic rocks-Metamorphic textures-
Metamorphic Differentiation-Metamorphism and deformation-Metamorphic facies and

grades- Metamorphism and tectonics-Metamorphism and its economic importance.

Practical: Study most common hand specimens and their thin sections of metamorphic

minerals and rocks- Uses various diagrams to plot chemical data.

3. PMGE 3105 Surveying and Field Mapping ( 2 lectures hrs. + 2 practical
hrs; 3 credit hours). Prerequisite: PMGE 2210

Definitions and principals- Instruments and equipments used in geological surveying-
Geologic traverses- Brunton compass and its uses-GPS and its applications- Total station and
its applications-Approach to GIS.

Mapping project, Field equipment, Field observations at different scales. Recording features
of sedimentary rocks, igneous rocks and metamorphic rocks. Recording features of
deformation- Making geological maps- Photography and sampling- Data collection and

preparing the geological report.

Practical: Bearing-Azimuth and deflection angles problems- Calculation of thickness of the
stratified rocks using slope and dip-angles- Total station applications- How to construct a
geological map and cross sections by using field data collected-How to write a complete

geological report- Field trips and how to draw a simple geological map.

4. PMGE 3107Economic Geology ( 2 lecture hrs + 2 practical hrs; 3 credit
hrs)

Definition, nature and morphology of the principal types of ore deposits-Magmatic
concentration-Sublimation-Hydrothermal processes-Contact metasomatic ore deposits-
Sedimentary ore deposits-Bacteriogenic processes-Submarine exhalative and volcanogenic

ore deposits- Evaporatites-Residual and mechanical deposits-Oxidation and supergene ore
ve



deposits- Metallic ore deposits- Precious metals- Paragenetic sequence, zoning and dating of
ore deposits-Classification of ore deposits-Plate tectonics and the global distribution of ore

deposits-Ore mineralization through geological time.

Classification of Non-Metallic Deposits, Energy and Coal, Ceramic Materials, Abrasives and
Abrasion Minerals, Metallurgical and Refractory Materials, Industrial, manufacturing
materials and Chemical Minerals. Introduction, Classification of Mineral Deposits in Egypt,
The Arabian Nubian Shield, Genesis of Mineralization in Egypt, Ornamental and Building
Stones, Non- Metallic deposits, Metallic deposits, Gemstones in Egypt, Industrial
Applications of Ore Deposits in Egypt and Distribution of the Main Non-Metallic and
Metallic Deposits in the Arab World.

Practical: Study hand specimens for all processes leading to formation of ore deposits.

Description of the most common ore deposits in Egypt and the Arab World.

5. PMGE 3109 Subsurface Geology ( 2 lecture hrs + 2 practical hrs; 3 credit
hours). Prerequisite: PMGE 2208

Introduction - source of data for subsurface geology. Logging tool types - Criteria
for subsurface structures - Subsurface Data Presentation; Structure contour maps,
Thickness maps. Facies Maps and Diagrams - Well Correlation and Cross Sections.

Practical: How to draw cross section?-Drawing cross section for identification of
faults (normal fault and reverse faults) —Cross section for identification folds
structure (anticline and syncline folds)-Drawing and interpretation thickness maps
(isopach and isochore maps) - How to construct of structure contour map from
cross section- Construction and interpretation of lithofacies maps-Stratigraphic correlation
between wells -Construction of a panel diagram-How to construct geologic history of

studied area.

6. PMGE 3111 Seismic Exploration (2 lecture hours; 2 practical hours; 3
credit hours). Prerequisite: PMGE 2208

Introduction; history of development; Basic principles of refraction and reflection
methods; Wave propagation; Derivation of travel time equations; Depth calculation;
Critical and crossover distances; Single and multiple horizontal interfaces; Delay
Time methods; Travel-time curves; The Dix formula; Types of velocities; Dipping
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beds; Refraction and reflection in faulted beds; The non-ideal subsurface (Hidden

zones);

Practical: Determination thickness, dip and velocity of subsurface layers;
Analyzing field seismograms containing multiple reflections; Determining
subsurface structures and fluid contacts from seismic sections; Using REFRACT,
REFLECT as well as relevant software.

7. PMGE 3113 Engineering Geology (1 lecture hour + 2 practical hours; 2

credit hours)

Introduction-Rock types and their Engineering properties. Geologicalstructures. Soil
classification.-Mechanical behaviour of engineering soil. Slope processes
(Landslides), Classification, Causes of landslides and Slope stabilization. Site
investigation (surface).Site investigation (subsurface). Dams and Reservoirs.

Tunnels.

Practical: Geological maps and geological report, Soil Classification, Mid- term
exam, Physical properties of soil, Mechanical properties of soil, Application on

engineering geology.
8. PMGE 3115 Radioactive and REEs Geology(1 lecture hr + 2 practical

hrs; 2 credit hours)

Introduction, Radioactivity in the Earth, Uranium Deposits, Thorium Deposits, Radioactive
Minerals in Egypt- REEs-bearing minerals and their economic aspects-Principles of
Radioactivity, Radioactive decay, Nuclear forces, Sources of Radioactivity, Units of
Radioactivity Measurements, Radioactive minerals, Instruments, Field Operations,
Interpretation. Radiometric levels and their significant contributions- Environmental Impact
on Human Health Risks. History and Discovery of Radioactivity-Theory of Nuclear
Radiation-Attenuation of Gamma Rays-Physical Principles of Radioactive Methods and
Radioactive Decay-Natural Sources of Radioactivity-Sources of Background and Cosmic
Radiation-Artificial Radioactive Isotopes-Equilibrium and Disequilibrium in Radioactive
Decay Series-Natural Radiation-Radioelements in Bed Rocks and Soil-Quantities and Units
of Radioactivity Measurement-Detection of Gamma Radiation and Detectors-Radiometric
Instruments  (Devices)-Gamma-Ray Measurement and Calibration of Instruments-

Applications of Radiometric Methods-Airborne and Ground Radiometric Surveys-Uranium
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Deposits-Statistical Treatments of Radiometric Data-Uranium Migration and Remobilization-
Radiometric Processing and Analysis Techniques-Qualitative and Quantitative Interpretation
of Radiometric Data and Reporting the Results- REEs-bearing minerals-Host rocks bearing

REEs minerals-Characterization of REEs minerals-Economic aspects of REES.

Practical: Isotopes(calculation of the atomic weight of an atom).Calculation of the half-life of
radioactive substance. Calculation of the rate of decay of radioactive substance. Calculation of
the equivalent values for U, TH, and K%. Calculation of the Exposure and dose rates for the
area of study. Predict whether the area is safe or not. Plot the radiometric maps and evaluate

the different radioactive spots through the area. Interpret the maps qualitatively.

Third Level (Semester 2)

1. PMGE 3202 Applied Geochemistry (2 lectures hrs + 2 practical hrs; 3
credit hours). Prerequisite: PMGE 3101, PMGE 3103.

Elements: formation and abundance of the elements / / solar system formation / planet
formationand differentiation Isotopes: isotopic fractionation / radiogenic isotopes /
geochronology / stable isotopes Thermodynamics: phase diagrams Aqueous geochemistry:
oxidation-reduction / Eh-pH diagrams / modeling water chemistry Crystal chemistry:
bonding / crystal structures / polymorphism / solid solutions / trace element partitioning
Organic geochemistry: the carbon cycle / freshwater and soils / seawater and marine
sediments / coal and petroleum / the origin of life Geochemical methods for Silicate and
carbonate analyses. Geochemistry of Igneous rocks: trace element modeling / identifying
source reservoirs / modeling igneous process. Geochemistry of Metamorphic rocks:
metasomatism / geothermobarometric-geochemistry to the rock cycle. Geochemistry of
Sedimentary rocks: weathering / clay minerals digenesis / carbonates

Practical : Methods of Geochemical Calculation, Geochemical parameters and presentation-

.Isotopic Calculations.
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2. PMGE 3204Subsurface Mining Geology (2 lectures hrs + 2 practical
hrs; 3 credit hours). Prerequisite: PMGE 3109

Recent mining techniques for narrow veins, wide loads, massive and stratified deposits-
Methods of mine development- Classification of underground mining methods- Comparisons
in terms of applicability, flexibility, preparatory development, percentage recovery, dilution
with waste, rate of extraction, level intervals, unit cost & safety- Ramp mining using LHD
equipment & declines; Stop mechanization- Underground coal, phosphates and gold mining

equipments.

Practical: Underground coal mining equipments-Underground classical mining techniques-
How to calculate ore deposits reserve-Field trip and problems.

3. PMGE 3206 Seismic Stratigraphy and Basin Analysis ( 2 lecture hr + 2
practical hrs, 3 credit hours). Prerequisite:PMGE3109

Sequence stratigraphic seismic tool: principles of seismic stratigraphic interpretation-
resolution of seismic data-seismic processing and display for seismic interpretation- seismic
reflection termination patterns-seismic facies and attribute patterns.Principles of sequence
stratigraphy concept of scale sequence stratigraphy vs. lithostratigraphy and allostratigraphy -
sea level change and base line —accommodation and shoreline shifts- orders and causes of
stratigraphic cycles- surfaces and their criteria-hierachies in sequence stratigraphy (sequence,
system tracts, parasequences) outlines of siliciclastic and carbonate sequence
stratigraphy.Theory of basin information, classification of sedimentary basins according to
tectonic environments, The controls on and mechanism of subsidence and sedimentation-
Examples from the world of typical basin types- Impact basin style and sedimentation on the
hydrocarbon habitat and prospectively, depositional systems and their control on source,
reservoir and seal rocks as well as traps, introduction to seismic facies analysis, sequence
stratigraphy, correlation techniques and basin modeling. Exercises include interpretation of

seismic and wireline log data for basin analysis.

Practical: Seismic stratigraphic concepts, Stratigraphic analysis, Seismic facies units, System
tracts, Chronostratigraphy, Seismic interpretation and depositional systems, Classification of

sedimentary basins, Regional seismic stratigraphy.
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4. PMGE 3208 Petroleum Geology (2 lectures hrs + 2 practical hrs; 3 credit

hours)

Introduction -Surface and subsurface occurrence of petroleum-Origin of petroleum-Source
energy Introduction required for transformation of organic matters into petroleum-Evolution
of petroleum- Reservoir Rocks; clastics, carbonates and miscellanies rocks-Reservoir
Characteristics; Porosity, Permeability- Seal rocks- Migration; Mechanism of Oil Movement
& Migration Times - Petroleum traps, Structure, Stratigraphic, Hydrodynamic and
Combination Traps -Barren Traps. Studies on the Gulf of Suez , Western Desert ,Nile Delta,
Sinai Provinces; Tectonic Setting, Structural Development, Stratigraphy, Petroleum System
(Source Rocks , Reservoirs, Seals, Oil Migration, Traps) — Case Studies on Gas and Oil Fields
in Egypt and the Middle East.

Practical: Construction of subsurface correlation charts to extract the subsurface geologic
features and write report on the geologic history- Source rock evaluation using organic
geochemical data-Determination of collector types using porosity and permeability-
measurements. Identification of oil reservoir traps using different geologic maps-Delineation
of datum gap area and line of intersection of two oppositely dipping faults on structure
contour maps- Reconstruction of geologic columns in the Gulf of Suez, Western Desert and
Nile Delta provinces.

5. PMGE 3210 Hydrogeology (2 lectures hrs + 2 practical hrs; 3 credit

hours).

Introduction, occurrence of groundwater, Groundwater movement, Pumping —test analyses,
Water wells, Hydrochemistry, Isotope hydrology, Groundwater pollution, Hydrogeology of
Egypt.

Practical: Darcy's Law, Groundwater flow nets ,Aquifer tests, Well design, Quality of
groundwater, Isotope hydrology, Groundwater pollution, Well logging ,Groundwater in
Egypt.

6. PMGE 3212 Global Tectonics (1 lecture hr + 2 practical hrs; 2 credit

hours)

Introduction, objectives; basic concepts. Internal structure and composition of the
Earth. Continental Drift: Theory, Evidences. Sea-floor spreading. Theory of plate

tectonic. Plate Tectonic boundaries: Divergent, Convergent, Transform. Major
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tectonic features of the Earth. The tectonics of Orogenic (mountain) belts. Plate
tectonics: Earthquakes and volcanoes. Plate tectonics and Hydrocarbon

accumulation. Tectonics and mineralization.

Practical: Principles and uses of stereographic projections, Plotting of 2D on
stereographic projection, plotting of 2D on stereographic projection, Determining
the true and apparent dips using stereographic projection. The intersection of two
planes on the stereographic projection. The problem of secondary tilting (the
original titling).Determination of the nature of plate boundaries (ridge, trench,
transform fault).Calculate the rate of Sea- floor spreading. Types of Triple

junctions.

7. PMGE 3214 Clay Minerals applications (1 lecture hr ; 1 credit hr).

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.

. CHEM 3202 Petroleum Chemistry (1lecture hr; 1credit hr.)

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).



Fourth Level (Semester 1)

1. PMGE 4101 Ore Mineralogy (2 lectures hrs + 3 practical hrs; 3 credit
hrs). Prerequisite PMGE 3204

Introduction-Components of the ore microscope and its accessories comparing with other
different types of microscopes.- Preparation of samples for ore microscopy- Qualitative
methods for mineral identification-Quantitative methods for mineral identification- Ore
textures.An overview of mining economics- Resources and reserves- Pattern of production-
Consumption, transportation and marketing- Perspective of the past, present and future
supplies of minerals worldwide and in Arab countries- Finance and economic analysis and
interpretation- The concept of cash flow and timevalue and risk analysis techniques- Spatial
variability of volumes, tonnage and grade- Mining losses, dilution, bulk density, cut-off
grades and head grades-Estimation and reverse model simulation (JORC code)-Grade control
and mine-to-mill- Reports and preliminary feasibility study reports using spreadsheet
computer applications.

Practical: Study different types of the most important ore textures and minerals under
reflected-light microscope. Potential ore deposits in Egypt and Arab countries- Commercial
mining operation, cost and profit-Interest rates, time value of money, inflation and price
index-Cost estimation of mine projects, construction cost- Applications of economic theory,

time diagram, PV, FV and IRR. Multimedia and Pc applications.

2. PMGE 4103Well Logging(2 lectures hrs + 2 practical hrs; 3 credit
hours). Prerequisite PMGE 3208

Introduction - Borehole conditions -The spontaneous potential-SP - Conventional
electric methods. Focused resistivity logs, LL3, LL7, DLL, SFL- induction logs.
Micro-resistivity; unfocused and focused logs Natural gamma radioactivity and
Natural gamma-ray spectrometry. Formation density measurements and neutron
logs. Acoustic logs. Water resistivity. Lithology identification Porosity
determination Water saturation. Log evaluation in shaly sands. Log evaluation in

complex lithology.

Practical: Determination of formation water resistivity (Rw) from chemical analysis and
electric logs. - Graphical interpretation techniques using resistivity-porosity cross-plots.- Log
evaluation in clean formations; porosity determination from density, neutron and sonic logs —

fluid saturation from Archie's equation- Lithology-porosity cross plot techniques; dia-porosity
£y



and tri-porosity cross plots and effects of shale, gas and secondary porosity on them.- Log
evaluation in gas bearing formations; visual gas detection from porosity log overlays —
porosity and fluid saturation determinations in gas bearing formations. Archie's equation.-
Log evaluation in shaly formations; shale volume determination from single and dual

indicators — porosity and fluid saturation from different equations.

3. PMGE 4105Remote Sensing and GIS Applications (2 lectures hrs + 3

practical hrs; 3 credit hours)

Fundamentals-Radiation and sensor capabilies-Principal properties of images-Nature of
thermal IR radiation-Advantages of imaging system-Thermal IR scanner-Meteorological
conditions-Interpretation of thermal IR images-Uses of thermal IR images-Radar principals-
Radar image interpretation-Landsat program-Space Shuttle-Applications of remote sensing
techniques in oil accumulation and mineralization findings.- Introduction to Geographic
Information Systems (GIS)- GIS data types, structures and topology - GIS data input and
editing - Coordinate systems and projections -GIS data management and output - Vector &
raster data processing - Spatial Analysis Techniques - /Land use and land cover defined-
Classification system-Oil-mine Applications of GIS.

Practical: Image processing and interpretations.

4. PMGE 4107 Geology of Egypt(1)-Precambrian Geology(1 lectures hrs, 2

practical hrs; 2 credit hrs).

The Cryptozoic Eon versus the Phanerozoic Eon. Distribution of the Precambrian
rocks of Egypt. Different classifications. Review of the different rock units:
Gneisses and migmatites, ophiolite group, island arc system, gabbroic rocks of
Egypt, Egyptian granites, old volcanics, Hammamat sediments, Post- Hammamat
felsites, alkaline volcanics and ring complexes. Tectonic evolution of the
Precambrian belt of Egypt.

Practical: study of hand specimens and thin sections of almost rock successions of Egyptian

basement complex.

5. PMGE 4109 Interpretation and Modeling of Seismic data (2 lectures hrs
+ 2 practical hrs; 3 credit hrs). Prerequisite: PMGE 3206

Review of the physical basis of the seismic methods-2D and 3D seismic acquisition and

processing —time structure map —depth converted map-stacking and deconvolution —
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migration — reprocessing —post stack processing —coherency processing- particular
characteristics and pitfalls for 2D and 3Dseismic methodsOtechniques for viewing seismic
data-project preparation- building the database- velocity data acquisition —editing and
integration of sonic and density logs —VSP- synthetic seismograms- structural interpretation —

stratigraphic interpretation —AVO- seismic attributes.

Practical: Migration of reflection data-Seismic waveform-Types of velocity-Root
mean square velocity -Normal Move Out (NMO) -Structural analysis -Seismic

interpretation -Time structure map-Depth structure map-Seismic modeling.

6. PMGE 4111 Petrophysics (1 lecture hr. + 2 practical hrs; 2 credit hrs).
Prerequisite: PMGE 3208

Introduction : Physical properties of rocks and Applied petrophysics- Radioactivity
of rocks-Thermal properties- Density properties- Electrical properties- Magnetic
properties-Acoustic properties-Collection of rock samples- Partical properties
(textures) Pore properties (porosity & permeability)- Effect of diagenesis on
petrophysical properties of rocks-Relation between porosity, permeability &
textures. Capillary pressure and wettability- Reservoir fluid properties. The reservoir
life cycle and how requirements for a successful operation of a reservoir change throughout
its entire life. An introduction to reservoir description. A comprehensive description of
reservoir modeling, starting with the analysis of geological, geophysical and production data.
Hydrostatic pressure and geothermal gradients. Porosity-permeability relationships and rock
microstructures. Volumetric and initial hydrocarbon volume.

Practical: Determination of rock density- Electric resistivity of rocks and formation
resistivity factor- Acoustic wave velocity for reservoir rocks-Identification of Magnetic
properties of rocks- Magnetic determination of grain and pore fabric. Determination of rock
porosity-Relations between porosity, bulk density, insoluble residue and permeability-
Packing index and its relation with porosity and permeability- Packing index and its relation
with porosity and permeability-Relation between capillary pressure and water saturation-

Petrophysical correlation and outline important reservoir characters.
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7. PMGE 4113Graduation Project (1)(2 credit hours)

This course provides the main topics of the graduation projects in Mining Geology:
Exploration and prospecting of precious elements-Planning and development of mines-
Infrastructure requirements-Environmental assessment-Ore body parameters for surface and
subsurface mines- Stratified and massive deposits- Gold and Pt group potentiality in Egypt-
Mine layout for surface and underground operations-Underground access- Processing of

minerals- Disposal of overburden and rejects-Site rehabilitation.

Fourth Level (Semester 2)

1. PMGE 4202 Geochemical Exploration ( 2 lectures hrs + 2 practical hrs;

3 credit hours)

Overview of exploration- Dispersion halos-Geochemical sampling-Exploration project
planning-Exploration drilling methods-Treatment of geochemical data and maps-
Interpretation of geochemical data-Mineral economics-Calculation of in-situ reserves from
borehole data and blocked reserves estimation. Safety rules for prospecting, commination.
Practical: How to build-up geochemical concentration maps of precious elements-
Geostatistical analyses to field data and geochemical data collected-How to write a
comprehensive geochemical report to a potential ore deposits- Field and laboratory analytical

methods.
2. PMGP 4204 Ore Dressing (1 lecture; 4 practical; 3 credit hrs.).

Prerequisite: PMGE 4101.

Technical and finical calculations for unit operations in the material industry-Crushing and
crushers and flow sheets-Grinding and mills-Sieving and its fundamental-Ore dressing types-
Flotation, Electrostatic Separation, Magnetic Separation, Dewatering and Automated Ore

Sorting- Recycling of metals (case study).

Practical: Ore dressing types- Ore dressing techniques- Most recent ore dressing methods-

Visits to Tabeen Institute for Metallurgy.
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3. PMGE 4206Mining and Oil Fields Management& Rules and

Environmental Impacts (1 lectures hr.; 1 credit hr.)

Legal and political context of mines-oil and gas fields in Egypt- Principals of sustainable
development- Company-based initiatives in environmental management- Principals and
practices of mine waste disposal-Pre-mining assessments and plans-Stream bed restoration
and revegetation — Design of settling and tailing ponds-State of the art techniques in
environmental management of mine sites and oil-gas field locations-Major issues associated
with social/ community impacts of mines-oil-gas fields in Egypt and internationally.
Environmental impact of Oil-gas is often negative because it is toxic to almost all forms of
life. The possibility of climate change exists. Petroleum, commonly referred to as oil, is
closely linked to virtually all aspects of present society, especially for transportation and
heating for both homes and for commercial activities - Energy and the environment — waste
oil - Volatile organic compounds- Substitution of other energy sources- practice —hazard
assessment — hazard management- Safety measures. The Mining code of Egypt- A
comparative study of mining laws of Egypt and well-developed countries, e.g. USA and UK
and Germany- Mineral concession and conservation laws-Mine labor and safety laws-
Management structure-Human relations-Disputes-Industrial  efficiency-Application of
operation research in mining-Project scheduling-Training programs. Basic of health: health
risk assessment —health impact assessment- health and medical emergency facilities — fitness
for duty — food and water hygiene- thermal extremes- industrial hygiene- industrial hygiene-
psychological and social agents. Basic of safety: safety techniques for hazards- hazards
control- safety- safety culture — chemical and biological agents- work environment — fire

safety —scaffold — noise and vibration.

4. PMGE 4208Geology of Egypt(2): Phanerozoic Geology and Tectonics (2
lecture hrs, 2 practical hrs; 3 credit hrs). Prerequisite: PMGE 4107

Structural and tectonic setting; Early Paleozoic rocks; Carboniferous rocks; Triassic rocks in
Sinai; Jurassic rocks in Egypt; Early Cretaceous rocks; Paleocene rocks and
Cretaceous/Tertiary boundary; Eocene and Oligocene in Egypt; Miocene and Pliocene rocks

in Egypt; Quaternary rocks and Nile Delta. Tectonics of Phanerozoic rocks.
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Practical: Collect data in a regional/global structural framework of Egypt; Identify geologic
structures, and handle geologic, contour and structural maps; Analyze stratigraphic
successions and sedimentary facies; Correlate between different litho-and biostratigraphic

rock units.

5. PMGEA4210 Oil drilling and Production (2lectures hrs; 2 credit hrs.).
Prerequisite: PMGE4109, PMGE 4111

Basin Systems — How to find Oil/Gas- Exploration; Drilling; Development and Production.-
Evaluation of hydrocarbon accumulation (amount, type, deliverability) - Evaluation of rock
properties (flow, pressure)- Perforation of zones (based on log analysis) - Flow, chokes, and
measuring rates- Production Facilities - Oil treatment plant and gathering stations - Viscosity

and waxiness -Gas separation (flare or reinjection)

6. PGME 4212 Geodynamics and Basin Development (2 lectures hrs + 2
practical hrs; 3 credit hours).Prerequisite: PMGE4109

Global structure of the earth, brittle and ductile deformations in sedimentary basins, stress
regimes, Plate tectonic and time scale; faults and folds; rift margins; passive margins; active
margins; thrust belts; diapirs and injectites; stereonets; sections balancing; tectonic inversion;

geodynamics of the Middle East

Practical: Internal structure of the Earth-Nature of plate boundaries-Relative movement of
plates-Stress analysis, section balancing-Analysis of seismic sections on various basins (Rift
Margins; passive margins; active margins; thrust belts; diapirirs and injectites-Tectonic

evolution modeling.

7. PMGE 4214 Graduation Project(2) (2 credit hours)

This course provides the main topics of the graduation projects in Petroleum Geology:
Exploration and prospecting of oil and gas-Planning and development of oil fields-
Infrastructure requirements-Environmental assessment - Oil-gas pollution. Promising areas of

oil and gas in Egypt. Oil and gas fields in the Middle East.
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8. MATC 4202 GeoStatistics (1 lecture; 1 credit hr.)

Geo-statistical computing- Exploring and visualizing spatial Data - Modeling spatial
structure frompoint samples - Spatial prediction from point samples - Spatial
prediction from point samples - Assessing the quality of spatial Prediction-

Geostatistical risk mapping.

University Council Approval
On 31 March 2016

High Education Ministry Decision on
2 August 2016
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