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ADIOMETRIC surveys have tradition ally 
been the primary method used in 
uranium exploration. The ability to 
deploy surveys from aircraft has enabled 
extensive coverage in favourable areas 

resulting in the discovery of most exposed deposits. 
Radiometric surveys are, however, limited in that 

the depth of penetration is restricted to the top few 
centimetres of the earth’s surface and therefore many 
buried deposits have gone undetected. Other 
traditional, deeper-penetrating geophysical methods 
cannot satisfactorily address the challenge of locating 
buried deposits directly as, unlike sulphides, 
uraniferous ore-minerals do not have a diagnostic 
geophysical response other than gamma radiation.

Certain deposits may have indirect signatures such 
as associated magnetic or conductivity responses. 
These are, however, indirect and often ambiguous. In 
this regard, RadonX™ gives uranium explorers a 
unique and direct parameter, enabling the detection 
of uranium deposits at depth. In so doing it provides 
an important data layer during exploration to enable 
the delineation and detection of drill targets. 

Len Jubber, CEO of Bannerman Resources Ltd, 
says: “The 31% increase in the Etango resource 
follows the recent successful application of the 
RadonX™ exploration method in areas where desert 
sand cover has rendered the more frequently used 
radiometric methods ineffective. The discovery of the 
Ondjamba and Hyena deposits has encouraged our 
confidence in the targets identified from the 
RadonX™ survey.”

RadonX™ is a radon emanometry method based on 
the Radon-on-Activated-Charcoal (ROAC) technique 
first developed by the SA Atomic Energy Board. 

Remote Exploration Services has refined and 
adapted the initial ROAC method through a number 
of experimental studies and orientation surveys over 
known calcrete and leucogranite (Alaskite)-hosted 
uranium deposits. The emphasis of all procedures, 
choice of activated charcoal and equipment 
parameter design, was to optimise the sensitivity of 
the RadonX™ method. 

Results of case studies show excellent detection 
and delineation of various buried uranium deposits, 
exceptional depth penetration of 100m or more 
under favourable permeability conditions, and 
improved sensitivity when compared with alpha-
particle detection surveys. 

Martin Spivey, exploration manager of Extract 
Resources Ltd, says: “RadonX TM survey results 
indicate large areas of anomalous radon flux to the 
south and west of the existing drilling at Rossing 
South (Husab Uranium Project). A large area of weak 
radon response confirms the location for planned 
infrastructure such as tailings storage, waste 
landforms and the process plant.”

Radon emanometry surveys make use of the ability 
of radon (222Rn), a gaseous daughter product 
originating from uranium decay, to migrate to surface 
together with the ground air. This requires some 
degree of permeability in the overburden or cover 
strata. Unlike other radon emanometry methods that 
rely on alpha-particle detection, RadonX™ measures 
the gamma emission from radon’s daughter products, 
bismuth (214Bi) and lead (214Pb), following adsorption 
of the radon onto activated charcoal. This method of 
detection excludes the detection of thoron (220Rn) 
arising from thorium that may be contained in the 
bedrock, representing a significant advantage of the 
RadonX™ method.

RadonX™ is deployed in the field using custom-
made cups that house a charcoal cartridge detector. 
The cups are buried for a specific period, allowing for 
optimal radon adsorbtion. The charcoal cartridges are 
measured in the field using a portable analytical unit 
which comprises a gamma spectrometer integrated 
with a lead castle to reduce background radiation. 
The procedure offers a fast turnaround time on 
results by efficient cup deployment, simultaneous cup 
collection and field measurement. This rapid feedback 
of data to clients enables immediate infill surveying 
where necessary while the team is still in the field.

Key advantages of using this technology 
include:
• Highly effective through residual and transported 

surficial cover given good permeability conditions.
• Significantly improved sensitivity compared to other 

alpha-detection surveys.
• An excellent penetration depth, under favourable 

permeability conditions, in excess of 100m.
• Fast results turnaround time allowing for on-the-fly 

infill surveying – very cost-effective compared with 
geochemical surface sampling.  

• No interference from thorium contained in bedrock 
due to the detection method.

• Accurate mapping of uranium mineralisation and Accurate mapping of uranium mineralisation and 

definition of drill targets using detailed grids.
 Like all geochemical and geophysical methods, 

radon emanometry processes are not without 
limitation. Loss, or displacement, of radon anomaly 
signatures, even in areas of shallow mineralisation, is 
possible if impervious cover is present. It is therefore 
necessary to consider the permeability characteristics 
of the overburden or cover strata when interpreting 
any radon emanometry data. 

RadonX™ survey specifications also need to be 
customised based on target criteria and the surficial 
cover characteristics. 

RadonX™, developed by Remote Exploration 
Services, is proving to be a highly valuable tool 
in discovering buried uranium mineralisation

Radon emanometry: 
buried uranium found

Inferred palaeo-channel boundaries and ore zones, as 
delineated by historical drilling, overlaid onto a RadonX™ 
survey image for the Henkries diatomaceous palaeo-channel 
deposit (South Africa). The data show a clear delineation of 
the entire palaeo-channel plus diagnostic responses to higher 
grade mineralisation. The Henkries deposit is largely buried 
by aeolian sands and does not have a diagnostic radiometric 
response over its entire strike length Source: Niger Uranium

Contact Details
Tel:  + 27 21 531 31 62

Email: info@explorationservices.co.za
Web:  www.explorationservices.co.za

Ore resource extent of the blind Etango Deposit (Namibia) 
overlaid onto a RadonX™ survey image. The leucogranite-
hosted deposit is buried beneath sand cover to the south 
and has no radiometric signature. The radon flux anomaly 
constitutes a clear target zone in direct association with the 
ore. Note also the positions of the Hyena and Ondjamba 
targets  Source: Bannerman Resources Ltd
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