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The course information as follows may be subject to change, either during the session because of unforeseen

circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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This course aims to teach the principles of major radiogenic and stable isotope geochemistry and their applications in
different fields of Earth Sciences. It is extremely important to undergraduate students of Geophysics, Ocean
Geology/Chemistry, Environmental Sciences, Planetary Sciences, and Geology.
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Upon completing the course, students will acquire the following knowledge:

1. To understand the role of isotopic geochemistry in Earth Sciences, the fundamental scientific issues, proceedings
and prospects of isotopic geochemistry;

2. To command the basic concepts and classification of trace elements, and the geochemical behaviour of trace
elements in magma origin, magmatic-hydrothermal system evolution and surface processes;

3. To command the basic principles of radiogenic isotopes and isotopic tracing, theories of isotopic dating and
applications in different fields of Earth Sciences;

4. To command the basic principles of stable isotopes (including the traditional C-O-S-H and non-traditional stable
isotopes such as Fe, Mg, Cu, Zn, Li, B, CI, etc.), isotopic fractionation mechanisms and factors that control the
fractionation processes;
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5. To understand magma origin and evolution, magmatic-hydrothermal systems and associated metallogenesis,
subduction zone processes, evolution of orogenic belts, water-rock interaction, and continental weathering and
relationship with paleo-environmental/climate change using isotopic data.
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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 Role of isotopic geochemistry in earth sciences (4 hours)

(1)To introduce the basic concepts of isotopic geochemistry, fundamental academic issues, research proceedings, and
roles in earth sciences; (2) To teach the structure and chemical compositions of Earth Systems, geodynamic systems
and relationship with geochemical processes, mantle-crustal interaction, surface processes and chemical evolution.

Chapter 2 Trace elements classification and geochemical behaviour (6 hours)

Classification and nature of trace elements; partitioning of trace elements in minerals, melt and fluid, and factors that
control the partition of elements between different phases; element geochemical tracing and modelling; behaviour of
trace elements in subduction zone processes, mantle metasomatism, magma generation, magmatic-hydrothermal
processes and associated metallogeny, and water-rock interaction.

Chapter 3 Radiogenic Isotopes, Isotopic Tracing and Geochronology (14 hours)

To introduce the principles and isotopic tracing of major radiogenic isotopic systems such as Rb-Sr, Sm-Nd, Re-Os, Lu-
Hf, U-Pb and K-Ar; principles, methods and application of isotopic dating.
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Chapter 4 Conventional Stable Isotopes (C-H-O-S) and Applications (8 hours)
Principles of conventional stable isotopes C, H, O, S, the isotopic fractionation mechanism and thermodynamic and
kinetic conditions that govern the isotopic fractionation, use of stable isotopes in magmatism, water-rock interaction,
ore-forming processes, dehydration and melting of subducting slab, mantle wedge metasomatism, continental
weathering, and marine sedimentation.
Chapter 5 Non-Traditional Stable Isotopes and Applications (16 hours)
Geochemical behaviour of non-traditional stable isotope systems (Fe, Cu, Zn, Ca, Mg, Li, B, Cl) and factors that control
the isotopic fractionation; the application of non-traditional stable isotopes in basalt generation, mantle-crustal
interaction, subduction zone processes, crustal anatexis, ore-forming mechanism, water-rock interaction, continental
weathering and carbon cycling.
Bt R B 5 %% 5 Textbook and Supplementary Readings
2GR
1 Francis Albaréde, Geochemistry: An Introduction. Cambridge University Press, 2003;
2 Rollinson, H., Using Geochemical Data: Evaluation, Presentation, Interpretation. Longman, Harlow, 1993.
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This Course has been approved by the following person or committee of authority
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Undergraduate Teaching Steering Committee of the Department of Earth and Space Sciences




