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Introduction
The main objective of this project is to investigate the potential role of ultramafic units in gold 
mineralization systems in the Kalgoorlie-Kambalda area, specifically testing the idea of 
ultramafic rocks being a source of fluids and/or metals in gold deposits.
To achieve this goal, different ultramafic alteration assemblages will be documented based 
on the degree of structural influence, mineralogical variations and enrichment or depletion of 
chemical elements. Preliminary investigations and literature work indicate that the ultramafic 
rocks experienced several hydrothermal, seafloor alteration and regional metamorphic 
events.  Serpentinisation and talc-carbonate alteration are the main forms of alteration in 
komatiite units. During serpentinisation, in the presence of hydrous fluids, anhydrous or less 
hydrous minerals, such as olivine, are replaced by serpentine group minerals (O’Hanley
1996). This process may involve up to 40% volume increase. Talc–carbonate alteration 
results in the formation of talc-carbonate assemblages. Ultramafic rocks are sampled at both 
mineralised and unmineralised locations. The study areas include Kalgoorlie, Kambalda and 
New Celebration. 
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Kambalda

The Hannan Lake area, east of Mt Hunt, was chosen due to the excellent outcrop exposure, lack of 
mineralisation and variable magnetic susceptibility measurements of the mafic and ultramafic rocks (Figures 3 & 
4). Talc-carbonate alteration is restricted to the vicinity of the Adelaide fault. At the top of the komatiite flows 
spinifex zones are well preserved (Figure 7A), whereas at the flow basis (i.e., cumulate zones) carbonate 
porphyroblasts and talc veins are more abundant (Figure 7B). The spatial distributions and cross cutting 
relationships of carbonate veins show that serpentinisation appears to predate the talc-carbonate alteration.
Areas of high positive magnetic anomaly have a strong spatial correlation with serpentinisation. 

The Kambalda Komatiite Formation is the main host unit of nickel sulphide deposits in the Kambalda domain. 
The domain has undergone several phases of deformation, hydrothermal alteration and metamorphism up to 
lower greenschist facies. The Kambalda Komatiite Formation consist of up to 1200m of komatiite flows that 
based on lithofacies variation, has been divided into the lower member of the Silver Lake and upper member of 
the Tripod Hill (Gresham and Loftus Hills,1980). Due to the extent of alteration, the original igneous mineralogy 
and textures are rarely preserved.
The Otter-Juan mine in the northern part of Kambalda dome was selected because of widespread talc-
carbonate alteration, lack of serpentinisation and connection between alteration and structural elements.  
Preliminary petrography revealed the presence of different talc-carbonate alteration assemblages. In addition, 
late stage formation of chlorite in early  talc-carbonate assemblage was observed. 
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The Long-Victor nickel mines (Figure 2) were selected for the study due the excellent preservation of  igneous 
textures and relict minerals ( Beresford et al., 2002). 

Investigations at the New Celebration gold mine is expected to provide information on the hydrothermal 
alteration of the Kambalda Formation in the vicinity of a gold deposit. 
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Figure 2 : Geological map of the Kambalda Dome, location
of nickel deposits and working areas (from Stone et al., in review).

Figure 1 : Geological map of the project area and location of the working areas.
For the location of the nickel mines in the Kambalda area, see Fig. 2. 

Serpentine

Talc-carbonate

Chlorite

Plagioclase

Figure 5 : Paragenetic Sequence Diagram of alteration phases in
Hannan Lake area

Figure 6 : Mineral assemblages and their relative abundances within
different alteration types at Hannan Lake area based on XRD data.
Type 1 = Serpentinite, Type 2 = Komatiite with talc-carbonate 
alteration, Type 3 = Carbonate veins
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Figure 7 : Cross cutting relationship between various alteration events at 
Hannan lake area. A: late-stage magnesite-rich vein cross-cutting talc-
carbonate assemblage, B: Talc veins cross-cutting talc-carbonate 
assemblage, C: Photomicrograph showing growth of talc and carbonate 
minerals around  possibly antigorite,10x XPL. D: Photomicrograph showing 
the development of chlorite and plagioclase in a talc-carbonate assemblage, 
5x XPL.
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Figure 8 : Hydrothermal alteration mineral assemblages in Otter-Juan. A : Equilibrium assemblages of talc-carbonate-chlorite-magnetite. 5x XPL,  B : 
Absorption of magnetite by chlorite 10x XPL, C : Replacement of an early alteration assemblage (possibly serpentinite) by talc, carbonate and magnetite, 5x, 
XPL. 
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Figure 4 : Geological map of Hannan Lake areaFigure 3 : Outcrop map of the Mt Hunt area, after Griffin et al., 1983
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