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ABBSTRACT

Studies were carried out on the optimum conditions for the
successful use of a large quartz spectrograph for the determination
of thorium, yttrium and the rare earths in silicate rocks. The
best line-to-background ratios were achieved by arcing samples in a
matrix of 4% sodium chloride in carbon powder. 4n atmosphere of
20% argon and 80% oxygen was used to reduce background and eliminate
cyanogen band interference. /Sin anion-exchange procedure was used
to separate the rare earths from other elements. The resulting
enrichment allowed use to be made of less sensitive rare earth
lines in the ultraviolet end of the spectrum where the spectrographic
dispersion is greater. Line interferences were studied and
necessary corrections for these interferences were calculated.

The technique was tested by analysing the standard rocks, G-1, W-1
and CALS syenite. Depending on its concentratiom uranium was
analysed by either fluorometric or spectrographic techniques.
Good agreement with the recommended values for the standard rocks

was obtained.

Part II

An investigation of the known areas of uranium
mineralization in the Lower Buller Gorge of New Zealand was
carried out to investigate the suitability of stream-sediment
analysis for geochemical prospecting for uranium. General analysis
of the minerals revezled certsin elemental associations. The
distribution of these elements in the weathering sequence, minerals,

soils, stream-sediments, was studied in an attempt to discover



suitable pathfinders for uranium. .11 results were treated
statistically. Rare earth annlysis of stream s=diments provided
new information concerning the possible origin of the Hawks Crag

Breccia.

Part III

Use was made of a high-resolution gammz2 spectrometer to
study the gamma racdiation of uranium minerals in the low energy
region of the spectrum, 30-360 KeV. Identification of the gamma
radiation, in this region, was achieved by use of chemical
separaticns and standard sources. This provided the basis for the
development, and successful use, of a new method for the deter-
mination of "percentage equilibrium radium”. The significance of
the values for the "percentage equilibrium radium’ of the minerals

studied is discussed.





