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Natural UraniumNatural Uranium

Natural uranium (Unat) consists of a 
mixture of uranium isotopes

99.283% U238

0.711% U235

0.006% U234

All three isotopes are naturally 
radioactive



Natural Nuclear RadiationNatural Nuclear Radiation

Three main types

Alpha radiation

Beta radiation

Gamma radiation



UU238238 Decay SeriesDecay Series

Source: Natural Decay Series: Uranium, Radium, and Thorium; 
Human Health Fact Sheet, August 2005, Argonne National Laboratories, EVS
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Gamma can be used to calculate
uranium concentration as eU3O8
[ Indirect determination]

Valid only if daughters in
equilibrium with parent!



DisequilibriumDisequilibrium

In certain sedimentary uranium deposits, 
recent geochemical processes may have 
separated the uranium and the daughters

The subsequent uranium deposit will not 
be in equilibrium with its daughters

In certain cases, there may be an absence 
of any significant gamma signature from a 
uranium bearing section of a deposit



The TrapThe Trap

Using gamma alone while exploring for 
uranium could lead to                                     

failure to identify a uranium intercept

The cost of ‘stepping over’ a uranium 
deposit might be

A$LOVE millions

Lost Opportunity, Very Embarrassing



The SolutionThe Solution

Prompt Fission Neutron (PFN) 
technology for green-field 
uranium exploration



PFN PatentPFN Patent

PFN Technology protected for 
twenty years under US Patent

Patent expired in 1999



Prompt Fission NeutronPrompt Fission Neutron

Major components  of a 
PFN tool include 

neutron source
neutron detectors
internal electronics
tool casing, and
surface electronics

Commercially available 
tool is ~75mm diameter 
by ~3.4 metres long 
(GeoInstruments Inc.)



Advantages of PFNAdvantages of PFN

Eliminates the possibility of missing 
uranium in the borehole, irrespective of 
disequilibrium

Provides fool-proof and immediate 
analysis of uranium within the borehole

allows in-field drill program adjustments

Analyses a larger mass of host rock than 
core sample or drill cuttings

Neutrons penetrate up to 500mm into formation



Advantages of PFNAdvantages of PFN

Reduces analytical costs by identifying

barren core or drill cuttings

samples with false gamma signature 
from U daughters, potassium, or thorium

Eliminates need for core sample collection 
in initial exploration stages



SummarySummary

Traditionally gamma has been used for 
uranium exploration

Using gamma alone could lead to missing a 
uranium intercept and stepping over a 
uranium deposit

Unlike gamma tools, PFN

measures uranium directly
provides fool-proof and immediate analysis of 
uranium within the borehole
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