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PREFACE

The CRCLEME-AMIRA Project 504 Supergene mobilization of gold and other elements in the
Yilgarn Craton has, as its principal objective, determination of the mechanisms of supergene depletion,
enrichment and dispersion of Au and other elements, so as to improve selection of drilling targets and
further optimize interpretation of geochemical data.  This report details the investigations undertaken at
the Twin Peaks and Monty Dam deposits as part of this project.

The Twin Peaks and Monty Dam deposits, S of Lake Rebecca, are located within tenements held by
Goldfields Exploration Pty Ltd and are two of three sites being investigated in the Old Plough Dam area;
the other site, Carosue Dam, is within a tenement originally held by Aberfoyle Resources Ltd.  Although
all three sites are within felsic rocks, regolith, geomorphological environments and mineralization styles
vary.  In particular, the thickness of alluvial cover varies from less than 1 m to greater than 80 m.  This
area is valuable for enhancing our knowledge of the behaviour of Au and pathfinder elements during
weathering of felsic rocks and understanding the importance of geomorphological environment on the
mobility of Au.  It is of major importance to develop methods for recognition and understanding of
mechanisms of geochemical mobilization.  The Twin Peaks deposit has been intensively examined, with
mainly hydrogeochemical and 3D modelling conducted at Monty Dam.  This report gives the results on
the regolith stratigraphy, geochemistry, hydrogeochemistry and 3D distribution of Au and other elements
at the two sites.

D.J. Gray,
Project Leader.
August, 1999
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ABSTRACT

The dispersion of Au and other elements in the regolith and groundwater has been studied at the Twin
Peaks and Monty Dam Au deposits, within the Old Plough Dam district, Western Australia.  Gold
mineralization occurs primarily within felsic volcanogenic sediments of andesitic to dacitic composition.
Mineralization consists of a quartz stockwork in brecciated metasediments, with arsenopyrite at Twin
Peaks and pyrite at Monty Dam as principal ore minerals.  The mineralized sequences have been deeply
weathered and probably truncated to the mottled zone and upper saprolite. At Twin Peaks, the residual
regolith is partly concealed beneath a 0.5 - 4.0 m of thick soil, commonly including a calcrete horizon.

A long complex regolith history has caused supergene redistribution of many elements. Thus, at Twin
Peaks, Cu, Pb, Zn, Co, Ni, Mn and REE are leached from the upper horizons and precipitated in the
saprolite below.  Ore-related As is also depleted in the mottled zone and enriched in the upper saprolite,
at 10 - 20 m depth, with some lateral dispersion. At Monty Dam, Cu, Pb and Zn are slightly depleted
from the upper regolith horizons without convincing evidences of their enrichment below.  Arsenic,
which abundances are low at the site, shows slight enrichment upward through the regolith profile in
contrast to the Twin Peaks.

The gold geochemistry and mineralogy demonstrate its apparent redistribution in the regolith. At Twin
Peaks, there is supergene enrichment at the mid to lower saprolite boundary below the depleted zone,
extending as a continuous blanket up to 230 m length (20 ppb cut off).  This supergene enrichment is
coincident with a Fe2+/ Fe3+ redox front and a porosity barrier in the lower saprolite.  In contast, at Monty
Dam, Au is depleted upward progressively through the regolith profile, with strongly depleted zone above
the mid to lower saprolite transition.  There is a slight (91 ppb) Au concentration near the base of
weathering, which may be mostly residual.  Gold dispersion has presumably occurred by dissolution in
laterally moving, highly saline, oxidized groundwaters, with deposition at the redox front.  Within the
saprolite enrichment at the both sites, Au principally occurs as supergene, high-fineness crystals with
minor anhedral grains. At Twin Peaks, Au is closely associated with REE within the supergene depletion
and enrichment zones.  Gold is correlated with Ce, Y and Yb and occurs as complex intergrowths of the
supergene Au crystals with Ca-REE-phosphates.

At Twin Peaks, Au is also concentrated close to the surface, forming a dispersion halo within pedogenic
calcrete and soil.  Partial extraction analyses, Au mass balance calculations and Au grain studies suggest
that 36 to 96 wt % (mean 58 wt %) of the Au present is residual.

The high salinity of groundwaters in the district implies that Au will be soluble as chloride (AuCl2
-) or

iodide (AuI2
-) complexes where acid and oxidizing conditions are present.  The low concentrations of

dissolved Au for the Twin Peaks groundwaters, despite optimum conditions for dissolution, is probably
because the sampling depths for the groundwaters are all within the Au-leached zone. Where
groundwater conditions are suitable, groundwaters at and near Monty Dam have high dissolved Au
concentrations.

In the acidic Twin Peaks groundwaters, concentrations of anionic chalcophile elements (e.g., As, Sb) are
low, whereas concentrations of base metals (Sc, Y, Pb, U, Cr and, to a lesser extent, Mn, Co and Ni)
and REE are relatively high.  However these enrichments are significantly less than in equivalent acid
and saline groundwaters in contact with weathered mafic and ultramafic rocks (e.g., in the Kalgoorlie
region).  This suggests that acid groundwaters contacting weathered felsic rocks are likely to show
reduced hydrogeochemical signatures, once pH effects are taken into account.  In contrast, the Monty
Dam groundwaters are generally neutral, and therefore have very low base metal and REE
concentrations and high dissolved concentrations of Ti, Ga, Ge, Cd, Sn, Sb and W.
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