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This course introduces the basic concepts and theories of Geology:; the characteristics,
processes and dynamics of different geological activities; the formation and evolution of
the Earth’ s sphere structures, and implications for understanding the origin and evolution

of extraterrestrial planets.
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Upon completing the course, students will be able to:

1. Essential features of the Earth’ s sphere structures, interaction and evolution of
spheres, and geochronology;

2. Magma generation, magma chamber processes, and associated geodynamic settings;
3. Continental weathering, sedimentation and sedimentary settings;

4. Characteristics, patterns, and formation mechanism of structural activities; global
tectonics;

5. Subduction zone processes, metamorphism, and formation/evolution of orogenic belts;

6. Formation and distribution of ore deposits, and relationship with mantle-crustal
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17.

interaction;

7. To understand the surface characteristics, origin and evolution of extraterrestrial
planets through comparative planetary studies.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Chapter 1 A brief introduction to Geology (2 hours)

A brief history of the development of Geology, contents and application of Geology, main
branches of Geology;

Chapter 2 Sphere structures and compositions of the Earth (2 hours)

Earth’ s sphere structures and compositions, igneous rock types and their constituent
minerals, textures and chemical compositions;

Chapter 3 Sedimentary rocks and continental weathering (6 hours)

Classification of sedimentary rocks; sedimentary processes and conditions, sedimentary
phase analyses;types and characteristics of continental weathering,

Chapter 4 Magmatism and tectonic settings (6 hours)

Mantle—-derived and crustal melts and their petrogenesis, magma ascent and magma chamber
progresses, tectonic settings of magma generation;

Chapter 5 Global tectonics and structural geology (16 hours)

The development of plate tectonics theories, formation and evolution of mantle plume
tectonics, relationship between the formation of the giant global orogenic belts and
geodynamics, characteristics and formation mechanisms of different structural patterns of
different crustal levels, including the mid— to upper—crustal brittle and brittle—ductile
faulting/folding and lower-crustal ductile— and rheological properties; mechanics of
fracturing and deformation.

Chapter 6 Metamorphism and evolution of orogenic belts (4 hours)

Types and distribution of metamorphism/metamorphic phases, P-T-t paths of metamorphic
processes, metamorphism and evolution of orogenic belts;

Chapter 7 Ore—forming processes (4 hours)

Mineralization types, distribution and ore-forming mechanisms of main metal and non-metal
deposits, relationship between ore—formation process and tectonic—magma—hydrothermal
system;

Chapter 8 Petroleum Geology (4 hours)

Fundamentals of Petroleum Geology, main research methods of Petroleum Geology, and
exploration of oil and gas;

Chapter 9 Planetary Geology (4 hours)

Surface-shaping of solar—system bodies (rocky planets, icy satellite, asteroids, and
comets), space weathering (physical and chemical weathering) and relationship with mass
loss of planets, planetary tectonics and tectonic geomorphology, cratering as a geological
process, application of isotope geochemistry in planetary sciences;
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18.  #FH RHESEEE Textbook and Supplementary Readings

1. Myron G. Best. Igneous and Metamorphic Petrology (Second Edition). Blackwell, 2003.

2. “HUBREEEERY” . MpdOL. FREWIESN, 2009, o E MBS B .

3. “KyiHbFR” , AL XRTES, 2010, HusEHHE, ISBN 9787116064966,
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