
© NERC All rights reserved 

Shale gas 

 
Mike Stephenson 

BGS 



© NERC All rights reserved 

Contents 

• Background 

• What is shale gas? 

• ‘Conventional and unconventional’ 

• Whereabouts in Britain? 

• How much? 

• Environmental impact 



© NERC All rights reserved Source: Nature Sept 2011 

Background 



© NERC All rights reserved 

Source: Nature Sept 2011 

Background 



© NERC All rights reserved 

Background 



© NERC All rights reserved 

Background 



© NERC All rights reserved 

Shale basics • Grey or black, soft 

• Fine grained 

• 70% of the world’s surface 
rocks are sedimentary; 50% 
of those are shale.  

• Contain ~95 % of the 
organic matter in 
sedimentary rocks  

 

 

1 mm 

What is shale gas? 
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Where does the organic material come from? 

Land plant material 

and seawater algae 

collect in mud 

Older, deeper shale 

layer 

What is shale gas? 
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500 m 

0 m 

What is shale gas? 

• Shale buried  

 

• Biological decay – 

biogenic methane 

 

• Organic matter 

‘cooked’ – 

thermogenic methane 

Old deep 

shale layer 

Burial over 

millions of 

years   
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Conventional and unconventional 

Conventional and unconventional 
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Sand grain 

Sand grain 

gas 

gas 

0.25mm 

shale sandstone 

Conventional and unconventional 
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Adsorbed gas and gas in pores 

• Pore space gas 

• Adsorbed gas 

• calculation of gas 

in place per unit 

volume 

• We have to 

measure how 

much shale 

What is shale gas? 

Phytoclast

Pyrite
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Conventional: Trap 

Unconventional: 

Continuous  

accumulation 

Conventional and unconventional 
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Fracking basics 

• Cracks the shale 

• High pressure water or nitrogen, 

350-700 bar (350 to 700 

atmospheres) 

Conventional and unconventional 
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Where is it? 
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• Lower Carboniferous 
around the Pennines  
and offshore 

• Three Jurassic layers in 
the Weald and Wessex 

• Upper Cambrian in the 
Midlands 

• ? Lower Palaeozoic 
black slate Wales and 
SW England 

 

Where is it? 
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How much? 

• Very varied estimates according to whether 

• Reserves 

• Resource 

• BGS early estimate 150 BCM 

• BGS are doing a new estimate for the Blackpool 

area and the UK 

• Contact DECC for more information 
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BGS publications 2010-11 

DECC website 

VINING, B.A. & PICKERING, S. C. (eds) 

Petroleum Geology: From Mature Basins 

to New Frontiers – Proceedings of the 7th 

Petroleum Geology Conference. 

Where is it? 
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Environmental 

impact 
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Very few peer-

reviewed papers 
Molofsky et 

al. 2011 

Osborn et al. 

2011 

Oswald and M. 

Bamberger Jan 

2012: two 

instances of 

correlation 

between gas-

drilling activity 

and mortality 

rates in 

livestock 

Environmental impact 
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Concerns about shale gas  

Things we 

don't have to 

worry about 

Things we need to regulate 

carefully for public safety 

and public opinion 

Independent (peer-reviewed) science: 

assess risk  

Low risk High risk 
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Conclusions 

• Shale is a common rock 

• Holds a lot of old organic material (carbon) 

• Britain might have substantial potential for shale gas 

• Concerns over environmental impact 

• Peer-reviewed independent science has a special role 

in building regulator, investor and public confidence 
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http://www.bgs.ac.uk/research/energy/shalegas/ 


