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Fig. 6. Airborne eTh patterns (Geological Survey of Canada archives) map glacially dispersed Allan Lake carbonatite material versus local 
background till deposited on regional gneissic host rocks.

Fig. 7. Bivariate plot of ground spectrometric data (yellow dots) over unidentifi ed carbonatites located in western Canada. Here, Ta-enriched 
beforsitic phases are also relatively enriched in uranium, whereas Nb-enriched sövitic phases contain relatively more thorium. Several readings 
taken on a vermiculite-rich phase (the smaller, green dots and trend-line) show that this phase relates to beforsitic magma, rather than sövitic 
(Shives, 2009).
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Fig. 9. The Fen Complex, Norway, hosts deposits of REEs + Y, Th and Fe (left). Airborne eTh concentrations refl ect various phases (right), 
low-Th, Nb-bearing sövite, intermediate-Th rauhaugite and high-Th, REE-rich rodberg phases and REE, Nb, and Y mineralization (Lie and 
Ostergaard, 2011).

Fig. 10. Highest airborne eTh concentrations overlie Archean REE-bearing peralkaline rocks at two carbonatite complexes in southwestern 
Greenland. Tikiusaaq (left, outlined by yellow line) thorium values correlate with highest REE concentrations (9.6% TREO). At Qeqertaasaq 
(right, with eTh contours superimposed on 1987 geological map by the Geological Survey of Denmark and Greenland), thorium overlies 
peripheral sövitic ring dikes and veins containing Ce, La, Nb, Ta and other REEs. From Nuna (2015b).

4. Conclusion
Geological applications of gamma ray spectrometry include 

mapping and exploration for a wide variety of deposits, such 
as those containing REE, Zr, Ta, Nb, Ta, and U. The method 
uses absolute and relative variations of K, U, and Th to detect 
primary lithological signatures and subsequent alteration. 
Where one or more of these elements is associated with 

elements of economic interest, their concentrations and ratios, 
as determined by gamma ray spectrometry, can serve as guides 
to mineralization. Where political and environmental concerns 
exist regarding radioactivity of ores and waste products, the 
spectrometric data also offer important baseline information 
useful to all development stages from early exploration through 
to post-extraction reclamation. 



Fig. 11. At the Mount Muambe Carbonatite, Mozambique, ground gamma ray surveys have provided guides to HREO and fl uorite prospects 
explored in 2011-2012. Higher total count values are shown in hotter pink colours, low values in blue tones. Correlation between the gamma ray 
results and drilling results is apparent. From Globe (2011).
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