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The migration of gases and fluids from hydrocarbon reservoirs into overlying freshwater aquifer systems 

is of concern to drought stressed areas in the United States.  Noble gas abundances and isotopic 

compositions provide a key tool in the assessment of naturally and artificially induced interaction 

between groundwater resources that overlie past, current and future production areas.  In general, 

noble gases are used as conservative tracers dissolved in the fluids and are associated with well 

characterized reservoirs within the systems.  The interaction of the fluids in the surficial aquifer systems 

partition the noble gases based on solubility.  We couple the solubility-based partition modeling with 

use of 4He concentration as a qualitative indicator of groundwater age (residence time).  The application 

of 4He as an indicator of groundwater residence time has been used to interpret groundwater age for 

time scales of tens of years to hundreds of thousands of years, making it a unique tracer that has both 

strengths and weaknesses over other radiogenic tracers (e.g. 3H, 85Kr, 14C, 36Cl, and 81Kr) currently in use.  

Considerable debate has arisen over the interpretation of estimated 4He production rates owing to a 

lack of understanding of the actual in-situ helium production and definition of possible flux of 4He from 

deeper sources.  Error can be further induced by the presence of older reservoirs that interact within the 

younger, active flow-systems at or near flow boundaries, violating assumptions inherent to the dating 

application.   For this presentation we present data from study areas in south-central Texas, western 

New York, northwestern Colorado and California as examples of the integration of noble gas 

geochemistry with traditional aqueous geochemical investigative techniques. 


