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Course Description

Introduction in principles of geological and geochemical exploration. Method of using of geological guides in exploration of various  mineral deposits. Use of technical and geochemical calculations in geochemical exploration of ore and mineral deposits. Methods of planning and execution of complete exploration programs and examples. Interpretation of geochemical data and preparation of geological and geochemical exploration reports.
The course is built around practical field examples from geochemical prospecting which are solved individually or in groups by the students. In these examples are the fundamental geochemical principles and processes, which create geochemical anomalies, discussed. The lectures constitute the theoretical support for assignment reports and the written exam.

Course Objectives

1. Defining the basic principles and methods used in geological exploration.
2. Study the different types of guides (such as mineralogical, lithological, stratigraphic guides, etc.) and their use in geological exploration.
3. Defining the basic principles of geochemical exploration and the different methods of geochemical survey.

4. Study and understanding the behavior and method of geochemical dispersion of elements in the different environments.

5. Study the different types of geochemical dispersion aureoles, including primary, secondary, and flow dispersions and their relation to ore deposits.

6. Statistical interpretation of geochemical data to determine the areas of anomalies and calculating some geochemical parameters used in exploration such as background, anomalous value, etc.
Course Outcome

By the end of this course, the student should:

1. Student can be able to define the basic principles and methods used in geological exploration and the different methods of geochemical survey.

2. Student can familiarize with the different types of mineralogical, lithological, and stratigraphical guides and their use in geological exploration.

3. Student can understand the behavior and method of geochemical dispersion of elements in the different environments.

4. Student can know the different types of geochemical dispersion aureoles, including primary, secondary, and flow dispersions and their relation to ore deposits.

5. Student can be able to use the statistical treatments of the geochemical data to interpret and determine the areas of anomalies.
Course material 
 Required books:

1. Geochemical Prospecting for Mineral Deposits (1987)                                by Solovov, A.P. (Kuznetsov, V.V., Trans.), Moscow, 288 pp.

2. Geochemistry in Mineral Exploration (1987)                                         Rose, A.W., Hawkes, H.E., and Webb, J.S., London, 657pp.

4. Rock Geochemistry in Mineral Exploration (1983)                              Govett, G.J.S., Handbook of exploration geochemistry. Elsevier Pub. 

5. Journal of Geochemical Exploration
Forms of teaching

     Different forms of teaching will be used to reach the objectives of the course: power point presentations for the titles and definitions and summary of conclusions, all figures that related to the lectures. Furthermore, students will be asked to prepare research papers on selective topics, these topics need to be from printed media or internet. There will be classroom discussions at the last ten minutes of the lecture.                                                                                                             To get the best of the course, it is suggested that you attend classes as much as possible, read the required lectures before the time of lecture, teacher's notes regularly as all of them are foundations for the course. Try as much as possible to participate in classroom discussions.
Grading                                                                                                              The students are required to do one exam at the mid of the semester besides other assignments including research paper. The exam has 20 marks (lab 7.5, theory 12.5). There will be a final exam on 30 marks (lab 7.5, theory 22.5). 
Course programme

1. Basic principles: (Two weeks)
Geochemical Environments, Geochemical dispersion, Geochemical Mobility,

Geochemical reactions (i) Dispersion of elements (ii) Under deep-seated conditions (iii) mobility under surficial conditions.

2. Patterns of geochemical distribution: (One week) 

Normal background, statistical distribution, geochemical anomaly.

3. Epigenetic anomalies in bedrocks: (One week)

Formation of diffusion aureoles, formation of leakage anomalies, Zoning in Epigenetic   orebodies and aureoles.
4. Soil formation: (One week)
Factors affecting soil formation, classification of soils.

5. Mechanical and biological dispersion in the surficial environments:    (One week)
Mechanical factors, biological factors.

6. Surficial dispersion patterns: (One week)
Classification of surficial dispersion patterns, anomalies not related to mineral deposits.

7. Anomalies in natural waters: (One week)
Mode of occurrence of elements, factors affecting composition of natural water.

8. Vegetation: (One week)
Biogeochemical anomalies, geochemical indicators.

9. Volatiles and airborne particulates: (One week)
Applications of vapor geochemistry.

10. Chemical equilibria in the surficial environment: (One week)
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