
GGY 4090
GGY 4090 IS A COMBINATION OF GGY 4091 AND GGY 4122
GG Y4091 –LOW TEMPERATURE AND APPLIED GEOCHEMISTRY
Foundation Courses
C245, C265, M212, M212, M261, GGY3042 and GGY3021
Objectives
On completion of the course, students should be able to:
· Demonstrate understanding of the factors and processes which control the distribution and migration of chemical elements in the surficial geochemical environment
· Collect, prepare and analyse geochemical samples
· Design and conduct geochemical surveys
· Process and Interpret geochemical data
Course Content
Chemical elements: Abundances  of elements in the earth, meteorites, moon and solar system;  Classification of chemical elements; Geochemical cycles of elements; Processes and factors which control  the mobility of chemical elements in the secondary environment.
Chemistry of soils, sediments and water
The role of Surficial chemical processes in the decomposition and formation of mineral deposits.
Analytical Geochemistry: Sampling; Sample preparation; Methods of chemical analysis.
Exploration geochemistry: Dispersion patterns, Element associations, Geochemical  anomalies, Geochemical surveys, Spatial and statistical analysis of data, and interpretation of geochemical data. 
Environmental Geochemistry: Quality of the environment, Environmental pollution, Environmental surveys and pollution control

Methods of teaching
Lectures – 4 hours per week; Practicals- One 3-hour session per week; Field trips – One or two per term
Assessment
Continuous Assessment – 40%
Tests -20%, Labs - 10%, Assignments - 5%, Quizzes - 5%
Examinations – 60%
Theory – 40%, Practical – 20%
Prescribed Readings
Faure, G., 1991, Principles and Applications of Inorganic Geochemistry (1st Edition). Macmillan
Rose, A.W., Hawkes, H.E., & Webb J.S. (1979): Geochemistry in Mineral Exploration (London:   Academic Press, 657 p).

Brookins, D.G.  (1988): Eh-pH diagrams for geochemistry (Berlin Heidelberg: Springer-Verlag, 176 pp.)

 Walther, J.V., 2008. Essentials of Geochemistry, Pearson.
Nelson Eby, 2003. Principles of Environmental Geochemistry
Carranza,  E. J., 2008. Geochemical  anomaly and Mineral Prospectivity Mapping in: GIS, Volume II Handbook of Exploration and Environmental Geochemistry.

Recommended Readings
Brownlow, A. H., 1979. Geochemistry. Prentice Hall, New Jersey.


Mason, B. and Moore, C.B. (1982): Principles of Geochemistry, New York: John Wiley & Sons, 344 p.
Paul Henderson, 1982: Inorganic geochemistry (1st Edition), Oxford: Pergamon, 353p.










GGY4122 – ISOTOPE AND HIGH TEMPERATURE GEOCHEMISTRY
Foundation Courses
C245, C265, M212, M212, M261, GGY3042 and GGY3021
Objectives
On completion of the course, students should be able to:
· Demonstrate understanding of the factors and processes which control the distribution and fractionation of isotopes in earth materials.
· Use isotopic data for dating of geological events and rock units
· Demonstrate understanding of  the major factors that control the behavior of elements during magmatic differentiation and metarmorphism
· Determine the P-T conditions of metamorphic and hydrothermal systems
· Demonstrate understanding of the geochemical processes that are involved in magmatic, hydrothermal and metamorphic systems.
· Use geochemical data on igneous rocks to assess the degree of geochemical evolution, petrogenetic relationships and mineralization potential of igneous rocks
Course Content
Isotope geochemistry: The fractionation of stable isotopes of H, O, C and S in earth materials; Dating methods used in geochronology
Geochemistry of magmatic systems: Data of element distribution; Partition coefficients and element variation during crystal – liquid fractionation; Factors controlling the distribution of chemical elements in magmatic systems; Measures of degree of geochemical evolution of the magma; Determination of the mineralization potential of the magmatic rocks
Geochemistry of metamorphic systems: Chemistry of metamorphic rocks;  metamorphic reactions; stability fields of metamorphic minerals and rocks in the P-T space.
Geochemistry of Hydrothermal systems: Chemical composition of hydrothermal fluids, Water-Rock Interactions, Chemical evolution of hydrothermal fluids, Formation of hydrothermal minerals, Fluid inclusions.
Methods of teaching
Lectures – 4 hours per week; Practicals- One 3-hour session per week; Field trips – One per term
Assessment
Continuous Assessment – 40%
Tests -25%, Labs - 10%, Assignments - 5%
Examinations – 60%
Theory – 40%, Practical – 20%

Prescribed Readings
Faure, G., 1991, Principles and Applications of Inorganic Geochemistry (1st Edition). Macmillan

Walther, J.V., 2008. Essentials of Geochemistry, Pearson.
Faure, G., 1980, Isotope Geology

Paul Henderson, 1982: Inorganic geochemistry (1st Edition), Oxford: Pergamon, 353p.

Recommended Readings

Brownlow, A. H., 1979. Geochemistry. Prentice Hall, New Jersey.


Mason, B. and Moore, C.B. (1982): Principles of Geochemistry, New York: John Wiley & Sons, 344 p.
