





Agricola 1556: veins post-dated host,
circulating meteoric water

Descartes 1644: deeper origins water
and metals

Price 1788: salts, acids and fissures




Hutton and Werner late 18th C
disagreed - molten or sedimentary

Hutton linked magmas and ores

Werner recognised marine
sedimentary processes




De Beaumont 1847: transport by
reversible chemical reactions zones of
regional crustal weakness

Hunt 1861: solutions from
metamorphism with organic matter an
agent of deposition







DefinitioNns (AGI Glossary of Geology)

Hydrothermal: of or pertaining to hot
water with or without igneous
association between 50° and 700° C

Hydrothermal Alteration: alteration of
rocks by hydrothermal processes

Metasomatism: chemical alteration of a
solid rock by liquids or gases —

Diffusion







Noble Gases Helium Neon Argon
Metalloids Boron Silicon Antimony Arsenic

Alkali metals Lithium Sodium Potassium
Alkaline earth metals Beryllium Magnesium Calcium

Lanthanoids Lanthanum Cesium Samarium

Transition metals Copper Iron Gold Platinum

Post-transition metals Ununtrium Flerovium Ununpentium Livermorium
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Veins, stockworks













Porphyries

SULPHIDES

Propylitic




* Current Pit Outline
* Final Pit Outline

Alluvium

Granodiorite

Mineralisation

Syenite Porphyry

Felsic Volcanic Rocks
Carbonate Sedimentary Rocks



















Skarns Cu, W, Au and others









































































Sandstone hosted U, V
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Sandstone hosted U, V




Sandstone hosted U, V







Shale hosted Cu, Co (Central African
Copperbelt)




Shale hosted Cu, Co




Shale hosted Cu, Co




Carbonate hosted Pb, Zn (Mississippi Valley)




Carbonate hosted Pb, Zn (Mississippil
Valley)




























Some aspects of
Hydrothermal
Mineralisation




