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The Earth is a bountiful 
source of thermal 
energy, continuously 
producing heat at 
depth, primarily by the 
decay of naturally 
occurring radioactive 
isotopes—principally of 
uranium, thorium, and 
potassium—that occur 
in small amounts in all 
rocks.	
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83% of present surface heat flow is due to 
radioactive decay of U, Th, and K  
http://www.und.edu/org/ihfc/Gosnold_AAPG07.ppt#316,18,Global Heat Flow 
 
 

Geothermal energy is                               
the ethical energy source for the future 
http://www.heatflow.und.edu/Gosnold2Geothermal.ppt#263,1,Geothermal Energy is the Ethical Energy Source for the Future 

 
 
 
 

ng(o)3 http://renewnd.areavoices.com/2009/02/01/prof-will-gosnold-research-on-enhanced-geothermal-is-world-class/ 
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“normal”   Ramsar 
 
Radium in groundwater (Bq/l) 

 <10   ~500 
 
Radium in soil, rock, food (Bq/g) 

 <0.5   ~350 
 

Radon inside homes (Bq/l) 
  <0.5   >4 

 
Population dose (mSv/yr) 

 2-3   20-250 
 

“Normal” or average 
v. highest known 

natural background 
radiation on Earth 
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Insistence on, and           
cadaverous compliance with, 
regulations without continuously 
questioning and justifying           
their factual and rational basis 

  
  is the last refuge of                  

the lazy, incompetent, and 
malevolent  
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Power Generation (heat loss) from Earth’s Interior 

         TW 

Total  31-44          

U+Th       20 

K-40         4   
 (M. Ragheb, Terrestrial Radioactivity and Geothermal Energy, 2011) 

When we compute the total amount of energy generated by 232Th, 
238U, and 40K, we find that the total, global, energy production is 
3.8x1013 Watts, or 38,000,000,000,000 Watts, or 38 trillion Watts!  
 

http://geophysics.ou.edu/geomechanics/notes/heatflow/global_heat_flow.htm 
 

Heat is the geological 
lifeblood of a planet  
 

Rocks and metals, in 
reality, are truly the 
lifeblood of the planet 
Earth.  
 
http://isaacmmcphee.suite101.com/the-production-of-heavy-elements-
a48473#ixzz1lr6iMLHi 

ng(o)3 ng(o)3 



1909 1954 1985 1928 

ng(o)3 



ng(o)3 



Never in Earth history  
has any part  

of Earth’s surface been 
void of  

radioactive isotopes  
or not exposed to 
 ionizing radiation 

Paraphrased from L.A. Pertsov,  The natural radioactivity of the biosphere, Israel Program for Scientific Translations, Jerusalem, 1967   ng(o)3 



Without radioactivity in the Earth,    
it would have no magnetic field 
generated by its rotating molten  
iron and nickel outer core.   

It would thus not be protected    
from the solar winds, like the moon,    

  and our form of life         
would not exist on its surface. 

Geothermal energy: All the benefits of nuclear - but none of the problems 

The Guardian, 18 January 2011, guardian.co.uk  
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Underground operations at 
IMC potash mine, Carlsbad!

(http://
www.laradioactivite.com/
en/site/illustration/images/
DecayPotassium40_En.ht
m) 
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Romantics might like to think 
of themselves                                                                        
as being composed                
of stardust. 
 

Cynics might prefer to think  
of themselves  
as nuclear waste. 
 
Simon Singh, Big Bang: The Origin of the Universe, p. 389 
(Fourth Estate 2004) ng(o)3 


