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Topics Date Instructor

Day 1. Hydrothermal ore deposits and sedimentary

. 7.20
environments
Day 2. Precipitation mechanisms for metals in solution 7.21

Prof. Ho-Wan Chang

Day 3. Redox reactions 7.22 (Seoul National Univ.)
Day 4. More on fluid/rock interaction — hydrothermal 2 23
alteration '
Day 5. Ore deposits associated with near surface 7 24

meteoric fluids —Uranium deposits in sedimentary basins
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(The lecture provides an introduction to sedimentary ore deposits, including ore
deposits formed by hydrothermal fluids in sedimentary environments. Most of
economically important sedimentary ores seem to have been formed by hydrothermal
processes. Hydrothermal ore deposits in sedimentary basins also include Uranium and
VMS-SEDEX deposits, which are the dominant source of base-metal sulfide deposits,
such as Pb, Zn, Co and Cu. Therefore, the geochemical features of these deposits allow us
to know the common characteristics of the deposits formed by hydrothermal fluids in
sedimentary basins. Accordingly, The lecture is based more on geochemical features
and equilibrium reaction processes taking place during the formation of sedimentary
ore deposits, with my interests and the reference book, which is ‘Introduction to ore
forming processes’ written by L. Robb.)

e Furtherreadings
= Groves, David 1. & Bierlein, Frank P. (2007), Geodynamic settings of

mineral deposit systems, Journal of the Geological Society, London, Vol.
164, pp. 19-30.

= Holland, H. D.(2005), Sedimentary Mineral Deposits and the Evolution of
Earth’s Near-Surface Environments, Economic Geology, v. 100, pp. 1489-
1509

= Maynard, lames B. (1983), Geochemistry of sedimentary ore deposits,
Springer-Verlag, pp.1-180

= Ridley, John (2013), Ore Deposit Geology, Cambridge University Press,

= New York, pp. 241-288

= Robb, Laurence (2005), Introduction to ore-forming processes, Blackwell
Publishing, pp.129-214
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e Day 1. Hydrothermal ore deposits and sedimentary environments
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(1) Hydrothermal fluids in sedimentary basins

(@ Chemical characteristics of basin waters
@ Large-scale fluid flow in sedimentary basins
(2) Other fluids in the Earth's crust and their origins
(3) The movement of hydrothermal fluids in the Earth's crust
@ Factors affecting fluid flow at a crustal scale
@ A note on hydrostatic versus lithostatic pressure gradients
(® Deformation and hydrothermal fluid flow
@ Other factors affecting fluid flow and mineral precipitation
(4) Further factors affecting metal solubility
(D The important metal-ligand complexes in hydrothermal solutions

the nature of metal-ligand complexes and Pearson’s Principle

@ A brief note on metal-organic complexes

e Day 2. (5) Precipitation mechanisms for metals in solution

(D Physico-chemical factors affecting metal precipitation
(@ Acid-Base Reactions Adsorption

(3 Dissolution

@ Adsorption

(® Complexation

(6 Biomineralization

e Day 3. (6) Redox reactions

@ Standard electrode potentials
@ Examples of redox reactions
3 Eh-pH diagrams 1

@ Eh-pH diagrams 2

® Eh-pH diagrams 3

® Eh-pH diagrams 4

International School for Geoscience Resources (1S-Geo)

Korea Institute of Geoscience and Mineral Resources (KIGAM), B /] I

124 Gwahang-no, Yuseong-gu, Daejeon 305-350, Korea. URL: http://isgeo.kigam.re.kr 7/ \N® Ministry of Sclence, ICT and
TEL : +82-42-868-3718, 3716  FAX: +82-42-868-3432 Future Flanning



http://isgeo.kigam.re.kr/

K’(/YA Korea Institute of Geoscience
\4 and Mineral Resources

e Day 4. (7) More on fluid/rock interaction - hydrothermal alteration

@ Types of alteration and their ore associations Potassic -Phyllic - Propylitic -
Argillic alterations

(2 Metal zoning and paragenetic sequence
(8) Modern analogues of ore-forming processes - the VMS-SEDEX

(D Modern analogues for VMS mineralization processes
@ Modern analogues for SEDEX mineralization processes

(® The Salton Sea and Red Sea geothermal systems

e Day 5. (9) Ore deposits associated with near surface meteoric fluids -

Uranium deposits in sedimentary basins

@ The aqueous transport and deposition of uranium
® Uranium species and Eh-pH diagram

(@ Unconformity-related uranium deposits

@ Tabular uranium deposits

® Roll-front uranium deposits
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