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‘Fracking’ shale and US ‘peak gas’ (July 2010) 

Around 1970 the production of natural gas in the US reached its peak and has been slowly 
declining since then. The degree to which the US economy has grown to depend on natural 
gas and growing fears of becoming dependent on insecure supplies on the international LPG 
market has seen a stealthy growth in unconventional technologies to maintain indigenous 
supplies. The greatest growth has been in winning the useful fuel from ‘tight’ organic-rich 
shales that are usually regarded as source rocks for conventional petroleum rather than 
resources in their own right (Kerr, R.A.. 2010. Natural gas from shale bursts onto the scene. 
Science, 328, p. 1624-1626). The technology relies on drilling methods developed in the oil 
industry that allow several holes from a single platform to bend to pass at low angles 
through thin, gently dipping strata. That allows far larger volumes to be tapped than 
through a single, vertical well. Oil shales are not yet targeted for liquid petroleum because 
of the cost, but as Richard Kerr, a news writer for Science, reveals they are supplying an 
increasing proportion of US gas demand: rising from 1% to 20% since 2000. Being less of a 
source of carbon dioxide than coal or oil that might seem to be a ‘good thing’ all round, but 
there are worrying and little known problems with the technology. 

To get the gas out demands that the permeability of shale is artificially increased by jacking 
open joints and fractures using very high-pressure fluids that carry sand to wedge them 
open when production begins open: this is ‘fracking’ in driller-speak. Not only gas starts to 
move, but also water locked into the shale for millions of years and often highly toxic. 
Drillers hope that all the fluids will follow the holes, but that is by no means guaranteed and 
some may make their way into aquifers and up to the surface. The fluids used in fracking are 
deliberately full of chemicals that help open up cracks and even biocides that keep them 
from being clogged by bacterial films: around 15 million litres used per well. Although aimed 
to be recycled these noxious fluids can escape, sometimes in massive blowouts. 
Uncontrolled gas and formation water escapes can cause explosions and kill of forested 
areas by disrupting tree-root biota.  

 

New clues to origin of porphyry-type ore deposits (September 2010) 

The prominence of porphyry Cu-Au-Mo deposits above active subduction zones at 
continental margins, as in the Andes, has long encouraged ore geologists to suggest that 
they form as part of continental arc magmatism. Typically they occupy cupolas above large, 
intermediate to felsic, subvolcanic magma chambers that source the ore-forming fluid and 
most of the metals. Most show evidence of the influence of explosive fluid boiling that 
shatters the host porphyry mass during late-stage hydrothermal activity thereby producing 
myriad cracks that become mineralised as a stockwork. One of the largest, among the 
longest worked and most investigated porphyry deposits is that at Bingham Canyon in Utah, 
USA. New isotope geochemistry bucks the accepted wisdom about porphyry-type 
mineralisation, in particular the source of the contained metals (Pettke, T. et al. 2010. The 
magma and metal source of giant porphyry-type ore deposits, based on lead isotope 
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microanalysis of individual fluid inclusions. Earth and Planetary Science Letters, v. 296, p. 
267–277; DOI: 10.1016/j.epsl.2010.05.007). 

 

Bingham Canyon open-pit copper mine 

The Bingham Canyon ores and host intrusion are Cenozoic in age (~38 Ma). However, 
isotopes of lead in fluid inclusions within the ore zone reveal a much more ancient metal 
endowment of the mantle underlying continental crust, around 1800 Ma ago, probably by 
metasomatism during the accretion of Palaeoproterozoic island arcs. Magmatism in the late 
Eocene, presaging the evolution of the Basin and Range extensional province drew in Cu and 
Au from the mantle and Mo from assimilated continental crust; i.e. Bingham Canyon and 
other huge porphyry deposits of the Western USA inherited metal enrichment from long 
beforehand, unlike those of active continental arcs. The intrinsic importance of the 
discovery is that given intermediate to felsic magmatism of any age, if it is sourced in relics 
of earlier arc-related igneous events then there is a chance that more recent activity may 
spawn rich porphyry deposits; more or less anywhere, given a metal endowed 
infrastructure. That opens up exploration possibilities to hitherto unexplored ground above 
ancient subduction zones. 

 

Snatched from the Earth’s jaws (November 2010) 

Every geoscientist will salute the fortitude and bravery of the 33 Chilean miners rescued 
from a refuge 700 m below ground, that of the 5 volunteer rescuers who descended the 80 
cm shaft, not knowing whether it was safe, and the skills of voluntary engineers whose drill 
managed to find the small refuge, despite its depth. Many geologists have been in 
underground mines, though only a minority have worked in them, but all admire the mental 
and physical resilience of the 33. Trapped by the caved-in access tunnel on 5 August, the 
miners faced and survived 17 days with fading lamps and tiny supplies of food and liquids. 
The final rescue came with remarkable swiftness during 13-14 October. Apart from one with 
a chest infection all seemed little the worse for wear. The growing tension during the rescue 
was almost palpable, even at a distance of more than 11 000 km: would the narrow tunnel 
collapse; would the rescue shuttle jam? The likelihood of either grew with each rescue. 



The rise in gold and copper price since the global crash of 2008 has seen the reopening of 
dozens of once uneconomic mines, kept for years on a ‘care and maintenance’ basis. Not 
knowing when the metal-price boom would collapse, mine owners have rushed to restart 
operations, paying locally premium wages to attract miners. The San José mine near 
Copiapo, was one such mine, whose fabric had deteriorated after years of neglect. It would 
be unsurprising if another disaster, with less happy outcomes, occurred during the current 
metal-mining boom. 

Added 26/11/2010. So soon after such a victory over being buried alive for so long, it is 
especially tragic to learn that the methane explosion of 19 November in New Zealand’s 
largest coalmine at Pike River on the South Island killed 29 miners. They were declared dead 
after a second explosion on 24 November. Today a third blast ripped through the mine not 
long before a memorial service was to be held, vindicating the decision not to send in rescue 
parties as soon as the initial explosion took place. Inevitably, there will be a major inquiry 
into how such a build-up of explosive gas could possibly have gone unnoticed. 

 


