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Origins of Metals & How Ore Deposits are Formed
The focus of the last two Outlooks has been a high-level overview of commodity cycles but moving forward, we will shift focus to
discuss where these metals actually originate and how mineral deposits are formed. Nearly 4.5 billion years ago during the initial
stages of Earth’s formation, gravity pulled swirling gas and dust, laden with elements, together to form our planet. During this
process the denser molten iron sank to the centre and formed the core and along with it took the majority of Earth’s denser precious
metals (Au, Ag, Pt, Pd, etc.) while leaving lighter elements (Si, C, and O) to form the mantle and crust. It’s hypothesized that the core
contains enough precious metals to cover the entire surface of the planet with a four-metre thick layer. Thus, we would expect that
the Earth’s crust would be devoid of metals. Matter of fact, the outer layers were, until about 4 billion years ago when metal rich
meteorites bombarded the Earth after the formation of the core, re-introducing the metals (we mine today) back into the crust.
Despite this re-introduction, the concentrations of metals are not economical unless they have
been concentrated through natural processes (subduction, crustal thickening) that cause
partial melting in crustal rocks. Large plumes of magma rise through the crust leaching the
metals, which are in concentrations of parts per million, out of the surrounding rocks. As the
magma rises, the surrounding pressure begins to drop and the metal laden magma begins to
cool and separate. It’s at this stage, where precious metals and industrial metals (Cu, Zn, Pb,
etc.) preferentially separate. Metals such as Ni and Pt will crystallize first and sink to the bottom
of the magma chamber, while metals such as copper will be taken up into a brine
solution and be deposited towards the top of the magma chamber forming porphyry
deposits. Gold, on the other hand, typically occurs as a gas or an aqueous phase and
will escape upward forming epithermal style deposits as it fractures the rocks at
surface causing rapid cooling and formation of veins. If the magma body occurs
below the ocean within the oceanic crust, VMS (polymetallic) deposits will form
which are analogous to present day black smokers.

Source: National Geographic website

Source: 911
Metallurgist

There are a number of different deposits types and we have only touched on the main ones; however, the principle is generally the
same as described. The difference occurs due to depth of emplacement which is a function of metals precipitating out due to varying
pressures and temperatures, and where these fluids are eventually deposited.
i
,
crust; however, these minerals need to be concentrated in large enough quantities to be economical. This enrichment process
leaves clues that allow Geologists to vector towards prospective areas where a deposit may occur.
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