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Primary raw material extraction - challenges 

and needs: a geological  perspective 
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Mine production by value 

(approximate) % in value (100% ~ 830 Bill USD, 

2012) 

Iron 37% 

Copper 17% 

Aluminium 10% 

Au 17% 

Pb-Zn 5% 

Ni 4% 

U 1.0% 

Others 10% (includes ~0.3% REE) 
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Consumption according GDP 

Rio Tinto (2012) 
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Now China, tomorrow India, M3 countries 

 

Future demand ï China, Indiaé 

Á Les r 

(NZZ, Nov. 2006, mod.) 

China 

M3 

USA 

EU 

India 

Japan 
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Recycling and use efficiency  are good but not 

enough. We must continue to explore and mine 

BHP Billiton (2007) 
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If we have to mineé  How long can we? 

 

ÅEven if metals are not renewable 

resources we are far away from a 

"metal peak" 

 

ÅMost alerts are just wrong and 

essentially derived from a confusion 

between resources and reserves 
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Persistent error: 

E.g., BBC, June 2012 
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Reserve life time depends mainly on investment 

and type of commodity, NOT on geology!  

*Reserves 1994.  Cu: 310 Mt  Fe: 150.000 Mt  

*Reserves 2001.   Cu: 340 Mt  Fe: 140.000 Mt 

*Reserves 2011 .   Cu: 690 Mt  Fe: 170.000 Mt 

 

(in 

years) 
1969 1981 1994 2001 2011 

Cu 51 72 33* 27* 38* 

Zn 16 40 20 21 21 

Au  21 19 19 

Fe 238 191 152* 140*  60* 
USGS  
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Investment  and Exploration Results 
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Mohr et al. in Kerr, Science (2014) 

Mohr's model is based on "a database of the extractable copper at all 

known mine sites" compiled by Mudd and Weng (2012) and on  increase 

of  consummation of 1.6% per annum + a 50% increase to account not 

discovered resources . Is this a realistic model? 
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A more realistic model  
(Kesler, Wilkinson, Univ. Michigan, 2005, 2010) 

 

If we can find and mine 50% of resource above 3 km  

we can maintain PRESENT PRODUCTION RATE for 

~1000 years for Au  

~2500 years for Cu 
(only magnitude order, same ore deposit types, similar grades and metallurgical 

processes: potential to improve!) 
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Business as usual? 

NO! 

Several critical issues: 

ÅSocial acceptance - NIMBY 

ÅEnvironmental impact 

ÅExploration is increasingly difficult: deeper 

ÅLack of investment 

ÅNew needs  

ÅBetter Ore Deposit Models  

ÅCreation and transfer of technical know-how 

(geophysics, mineralogy, drilling, data integration) 
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Challenges 

ÅMineral exploration & mining: reduce costs, better 

efficiency, higher success rate, reduced 

environmental and social impact during 

ÅSmaller footprint, less invasive, more predictive 

ÅLess waste, better use of by-products, improve 

mineral ore dressing efficiency  

ÅNew geo-models (mineral deposits and belts) 

ÅData integration and interpretation 
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Environmental Impact - Social Licence 

 
 

 

 

 

 
 

 

 

http://www.unige.ch/sciences/terre 

Sciences de la Terre et de l'environnement 

Clashes corporate giants  

NZZ 20-3-2010  

Tambogrande, Peru, 2001 
Switzerland, March 2011 

Swiss 

campaign of 

churches-

related ONG: 

"Raw materials 

of Africa feed 

our 

consumption 

desires but not 

hunger in 

Africa"  
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New scientifical and technical  know-how 

needed 

 
Australia 2002-2012:reduction 

of  discovery versus $ spent by 

60% 


