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Future demands of REE supply….

Source:  Adamas Intelligence, (2018)
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Primary ore: Fine-grained dalyite (K2ZrSi6O15), eudialyte and aegirine

Secondary ore: Zr–gel, Ca-REE carbonates (Basnaesite), clays, quartz



Bulk rock geochemistry
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Bulk rock Sm-Nd isotopes

Magma evolution via crystal fractionation



Fractionation modeling

Combining RhyoliteMELT and iterative manual fractionation calculations

low fO2, 2.5 kbar

alkali basalt 0% ~200 ppm

Olivine + pyroxene + plagioclase 

augite trachyte 65% 500 ppm

Plagioclase + alkali-feldspar + hornblende 

riebeckite rhyolite 96% 1100 ppm

Alkali-feldspar + quartz + aegirine

aegirine rhyolite 99% 3100 ppm

Percent

crystallized
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Economic considerations

Total aegirine rhyolite bodies:  0.55% ZrO2, 0.13% TREO, 0.09% Nb2O5

Toongi, NSW 1.93% ZrO2, 0.89% TREO, 0.46% Nb2O5

Brockmans, WA 0.90% ZrO2, 0.21% TREO, 0.36% Nb2O5

Foxtrot, Canada 1.30% ZrO2, 1.07% TREO, 0.08% Nb2O5

Round Top Mountain, USA - 0.06 % TREO -



Economic considerations

Total aegirine rhyolite bodies:  0.55% ZrO2, 0.13% TREO, 0.09% Nb2O5

Tonnage = >500 Mt

Toongi, NSW 1.93% ZrO2, 0.89% TREO, 0.46% Nb2O5

Tonnage = 73 Mt

Brockmans, WA 0.90% ZrO2, 0.21% TREO, 0.36% Nb2O5

Tonnage = 41 Mt

Foxtrot, Canada 1.30% ZrO2, 1.07% TREO, 0.08% Nb2O5

Tonnage = 3.4 Mt

Round Top Mountain, USA - 0.06 % TREO -

Tonnage = 231 Mt



Economic considerations

• Peak Ranges aegirine rhyolites reached high rare metal contents 

through extended fractional crystallization of peralkaline magma

• Could be considered low-grade, high-tonnage resources

• Rare metal equivalent to porphyry Cu-Au systems (Jowitt et al., 

2017)

• Limited work so far:

• Lots of potential for zones of hydrothermal, or magmatic upgrading 

of ore metals….

• Lots of potential in other Cenozoic Central Chain volcanoes of 

Eastern Australia




