
Key Elements of 
Teaching Nuclear 
and Radioactive 

Aspects of Geology 
 

Norbert T. Rempe  
ng(o)3 

  
Carlsbad, NM, USA 

 rempent@yahoo.com 
 

Education in the Geosciences (GSA South-Central Section – 47th Annual Meeting, Austin, TX April 4, 2013) 





http://www.cresp.org/NuclearFuelCycleCourseII/Presentations/21_Nash_CRESP_Sustainability_Nash_summary.pdf 

Principal 



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.	

	






UT Austin: Erich W. Zimmermann Regents Chair in Geography (since 1984) 





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   







QuickTime™ and a
 decompressor

are needed to see this picture.

Avner Vengosh, Duke University  
 
Rooting Out Radioactive Groundwater (Geotimes, May 2006) 
 
When the Chernobyl nuclear power plant exploded in 1986… The accident 
demonstrated the fragility of any nuclear facility and raised the level of 
awareness over the health threats that radiation poses to people and the 
environment.  
…the general population is still at risk from a different source: Naturally occurring 
radioactive particles exist in many groundwater systems worldwide… 
The global community must aggressively address these challenges, to ensure 
a safe water supply. 

Laurence A. Coogan & Jay T. Cullen, University of Victoria 
 
Did natural reactors form as a consequence of the emergence of oxygenic 
photosynthesis during the Archean? (GSA Today, October 2009) 
 
Natural reactors act as point sources of…toxic byproducts. 
Natural fission reactors would clearly be environmentally detrimental. 
…whether the formation of these natural reactors had any significant biocidal 
impacts… 









 
“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 





NatGeo January 2001 



Anneken Hendriks, Amsterdam,  executed 1571 
ng(o)3 





 

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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Burnt at the stake 
in Cologne, 
May 19, 1627 

Author of 
Cautio Criminalis, 
published 1631 

http://www.stadt-koeln.de/6/sehenswertes/rathaus/
rathausturm/04306/#ziel_0_5 http://www.stadt-koeln.de/6/sehenswertes/rathaus/

rathausturm/04306/#ziel_0_5 

Friedrich 
von Spee 

Katharina 
Henot 

Cologne City Hall 



To accept information 
about a matter on which 
totally contradictory 
evidence exists,  
and in which investigation 
of major disputes on the 
matter is prevented,  
is not a rational act. 

Robert Conquest 


