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Principles modern physics - Black-body radiation - Planck’s law of radiation, photo-electric effect - The
Hydrogen atom, Rutherford model of the atom - Bohr’s theory, Sommerfeld’s theory - Compton effect - Dual
nature of matter, De Broglie waves, the
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Principles of Stratigraphy — laws and guidelines — Stratification — Lithostratigraphy —Sequence stratigraphy —

Unconformities — The geologic column -Geochronology — Chronostratigraphy of Crypto- & Phanerozoic —
Boundary stratigraphy - Stratigraphic Corre
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Introduction - Fossil and fossilization - Mode of preservation — Fossil -record — Taxonomy and evolution -
Description and geologic importance of major invertebrate fossil groups
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Vertebrate Palaeontology: Introduction — Main Morphologic Features — Systematics — Phylogeny - Description

and Geologic importance of major vertebrate fossils with special references to the fossil record of Egypt
Origin of Species: Introduction — Morphol
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Rock Forming Minerals
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Introduction, Basic mineralogy - Atomic structures - Isomorphism and polymorphism - Continuous and
discontinuous reaction series - Silicate and non-silicate minerals - The identification and classification of

minerals
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Introduction - Polarization and polarizing microscope - Optics of isotropic crystals -Optics of uniaxial and
biaxial crystals
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Introduction- Map and map data handling- Components of GIS- Functions of GIS- Advantages of digitized
storage — Data manipulation- Planning for GIS
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Introduction - Principles of different geophysical methods (Gravity - Magnetic - Seismic - Electric)
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Using the mathematical and statistical packages (Matlab, Mathematica, Min Tab, SPSS, ...etc) for matrices —
Functions — Graphics — Data Fitting — Applied Statistics
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Basic idea of diffraction - Review of crystalline Structure - Reciprocal space - X-rays, production &

detection - X-ray cameras - Models For diffracted intensity - Small-angle scattering of X-rays - Electron and

neutron diffraction- Analysis of X-ray
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A- Introduction — Definitions, terminology and field equipments — Devices of geological surveying — Sampling
procedures — Field characteristics of rocks — Field relations — Types of contacts — Geological cross-sections
and mapping — recognition of geologi
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Micropalaeontology (Fauna & Flora): Introduction — Study of main faunal microfossil groups (morphology,

palaeoecology, taxonomy and stratigraphy) — Preparation of fossil plants — Plant taxonomy - Morphological
characteristics of main fossil plants and the
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Definition, agent and conditions of metamorphsm - Structures, textures and classification of metamorphic

rocks - The facies concepts and facies series; Metamorphic phase diagrams - Contact metamorphism -
Regional metamorphism under low to medium P/T cond
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Rock Mechanics: Introduction - Mechanical properties of rocks — Forces and stress — Strain types —Stress -
Strain diagrams - Factors influencing rock deformations
Structural Geology: Levels and types of structural studies Folds and Folding: Geometric and
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The cell theory. Membranous organelles. Non-membranous organelles. The cell inclusions. The nucleus. Cell
division. DNA & RNA synthesis and structure. DNA structure- Genome organization in prokaryotic and

eukaryotic cell- DNA replication and repair - Tran
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Palaeoecology: Environmental definitions and terminology — Operational data bases — Nature of fossil record
— Taphonomic processes — Taxonomic uniformitarianism — Environmental tolerance of organisms —
Community palaeoecology — Applications for palaeoenvi
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Pre-Cambrian: Basement Rocks in Egypt - Evolution & main features - Ophiolite and Island arc stage -
Metavolcanic and associated volcaniclastics - Cordillera stage — Granites - Dokhan volcanics — Katherina

volcanics

Phanerozoic: Morphologic classificatio
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Sequence Stratigraphy: Analysis of siliciclastic and carbonate sediments and the effect of global sea-level
changes

Basin Analysis: Introduction — Principles of basin Analysis - Development of sedimentary basin analysis —
Types and classification of sedi
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Objectives and reasons for the approach of mineral deposits studies - classification scheme for ore
deposits - Major theories of ore genesis - Magma and metallogeny - Mineralization processes in mafic

magma - Formation of magmatic aqueous phase - Formati
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Mineral Prospection: Methods of prospections —Geochemical and geophysical Methods
Industrial Minerals and Rocks: Industrial minerals and rocks used in the following purposes: Catalysts —
Abrasives — Fluxes - Ceramics — Fillers — Insulators — Pigments — F
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Introduction to Medical Geology: Basics of medical geology - Mineral and health of human and animals -

Volcanic emissions and health - Soils and Health (lodine and Selenium deficiencies) - Water pollution and
Health (Arsenic and Fluoride in the natural en
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Well logging: Principles, tools, measurements, corrections and normalization of well log data - Graphical
display of data - Temperature and caliper logs - Spontaneous potential and resistivity logging - Natural and
spectral gamma ray logs - Density and Ne
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Photogeology: Introduction and characteristics of aerial photographs- Stereoscopic vision - Parallax and
height difference formula- Analysis of aerial photographs (Geomorphologic, lithologic and structural
interpretation) - Geologic mapping using aerial
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Hydrogeology I: Introduction - Water Cycle in Nature- Climates- Water Falls & Surface Water- Hydrogreology
of groundwater reservoirs — Groundwater flow properties - Aquifer properties - Water wells - Well tests -
Groundwater flow laws - Groundwater explor
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Introduction to Embryology and | Z 418

Evolhition
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Introduction — Gametogenesis — Fertilization — Cleavage — Gastrulation- Early embryonic development of
Amphioxus, Amphibians, Chick and Mammals. Scope and historical development of evolutionary theory -
Microevolution and macroevolution -Population dynamic
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