


Eudialyte:

Mineral Specific gravity
Albite 2.62
Eudialyte 2.74-3.10
Arfvedsonite 3.30-3.50



Chromite: 



Sources of data: Willemse (1969), Stowe (1987)



Geological map of Bushveld complex 
(von Gruenewaldt, 1977, McLaren and 
De Villiers, 1982)

Lithostratigraphic column of the 
Rustenburg Layered Suite (von 
Gruenewaldt et al., 1985)



Raedeke (1981)

Olivine  

(Mg,Fe)2SiO4

Pyroxene 

(Mg,Fe)2Si2O6

Plagioclase 

NaAlSi3O8 to CaAl2Si2O8

Magnetite 

Fe3O4

Chromite 

FeCr2O4



Irvine (1975) Irvine (1977)
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Best and Christiansen  (2001)

Phlogopite KMg3AlSi3O10(OH)2

Calcite
CaCO3

Carbonatite at Mountain Pass, USA
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Phase equilibrium diagram of 
SiO2-FeO-FeS system 
(MacLean, 1969)
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Naldrett & Von Grunewaldt (1989)
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Richards (2011)

Ni Cu Co Pt Pd
Komatiite
27% MgO 100 250-3000 40 104-105 104-105

19% MgO 175 250-2000 60 104-105 104-105

Basalt 275 250-2000 80 104-105 104-105

Naldrett (1989), Barnes & Francis (1995),
Tredoux et al. (1995)



Ore reserves 2.32Mt@1.77 Ni,

4.67Mt@3.57%Cu,

12,438t@9.5ppm Pt

Naldrett (2004)





Merensky Reef

Mitchell & Scoon (2007)

ppm





Location of Merensky Reef and 
UG2 in the Bushveld Complex 
(Campbell et al., 1983)



• Magma mixing





The Waterberg Project
• PTM created concept of  “New Business Unit”
• 2007 A Team of 9 academics and industry experts in one room doing target 

generation.
• 108 Targets were identified.
• Ranking system were used.

• Size, Depth, Grade, Potential, Location.
• Waterberg project was ranked in top 10.
• Possible Placer type deposit. – in sediments.
• Extension of the current Northern Limb. 
• With a strike change and unexplored under cover.

• Drilling started in July 2010
• WB003 intersected a mineralized zone in 

October 2011 (T Zone)



Waterberg – NI 43-101 Technical Report (2016)



Regional Orientation

Waterberg – NI 43-101 Technical Report (2016)





Waterberg – NI 43-101 Technical Report (2016)



Waterberg – NI 43-101 Technical Report (2016)



F zone
Cyclic unit of ol-rich rock 
with lower pyroxenite zone

T zone
Pegmatoidal 
anorthosite/gabbro
Pegmatoidal pyroxenite

Basement
Granitic gneiss

Waterberg Formation
Sandstone

Upper zone
Magnetite-
bearing gabbro-
norite

Main zone
Gabbro-norite/ 
pyroxenite/harzb
urgite/troctolite

Waterberg – NI 43-101 Technical Report (2016)



Waterberg – NI 43-101 Technical Report (2016)
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Waterberg – NI 43-101 Technical Report (2016)
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Waterberg – NI 43-101 Technical Report (2016)



Waterberg Stratigraphy 

Waterberg – NI 43-101 Technical Report (2016)



Waterberg – NI 43-101 Technical Report (2016)



Waterberg – NI 43-101 Technical Report (2016)



Waterberg – NI 43-101 Technical Report (2016)



Waterberg – NI 43-101 Technical Report (2016)
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