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Transported cover: friend not an enemy



The Challenge - Seeing through transported cover 
in a cost effective manner

Transported cover

Anand



Mechanisms of metal transport through cover

•Biological

•Gaseous

•Capillary

•Advective

•Chemical/

electrochemical

Anand



Vegetation as sample media - Mineralisation is below 30m 

transported cover, Freddo Au deposit
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Regional geochemistry (Au Min 1: Au+Ag+As) using Acacia 

aneura, Yilgran Craton

Reid et al 2010
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Termite mound as sampling medium, Mineralisation is below 5-15 m 

of transported cover, Moolart Well Au deposit 

Termite mound core and vs. soil away from nest

Easting (M)

434500 435000 435500 436000 436500

0
Mineralised area

Stewart and Anand, 2012



Pedogenic calcrete sampling medium: Safari Au deposit buried 

beneath 10 m of transported cover

Bristow et al, 2001



Soil Gas Hydrocarbon (SGH) results: Ore Hound Collectors, 

Miitel North Ni prospect, 10-20 m of transported cover

• Hydrocarbons on kaolin 

show some high points

• Lab SGH interpretation 

indicates a positive 

result (5 out of 6)

Noble et al., 2013



Ni on carbon collectors but not in soil 

around collectors, Miitel North Ni prospect
Soils around collectors

Noble et al. 2013



Application of hydrogeochemistry

Gray et al 2013



Anomaly detection in areas of deep cover

Anand and Paine, 

2002



Areas of deep cover: Eloise (Cu-Au) deposit

Example of fresh cover overlying fresh basement

Robertson, 2009

Anand and Robertson, 2012



Eloise deposit buried beneath 70 m transported cover

Unweathered cover

Unweathered basement Anand and Robertson, 2012



Pre-Mesozoic 

Palaeotopography

Anand and Robertson, 2012



Geochemical dispersion at physical interface, Eloise deposit

Anand and Robertson, 2012



•Dispersion both local and distal (up to 3 

km) by mechanical processes restricted to 

5-10 m of basal sediments

Formation of anomaly at physical interface by mechanical 
processes, Eloise Cu-Au deposit

Anand and Robertson, 2012



Agnew  Au camp: Example of fresh and 

weathered Permian sediments

Modified after Eyles and De Broekert, 2001 and Eyles et al., 2002



Permian 

sedimentssediments

Salama and Anand, 2013



Physical and chemical interfaces

Salama and Anand, 2013



Physical and chemical dispersion footprint at interfaces

Salama and Anand, 2013



Martite

Dispersion model 

Chalcopyrite

Magnetite

Salama and Anand, 2013



Paleotopography control on geochemical/mineralogical 

dispersion footprint

Anand, 2014



Depth of transported cover map: important first step



Mapping paleosurfaces/paleotopography: Example 

Gilmore area, NSW

Present landscape

Weathering front

Munday, 2001

Base of cover



Mapping paleodrainages

Hermidale, NSW

Yandal Belt, WA

McQueen, 2004 Lane 21002

5 km

Source: GA

Wildman  and Compston, 2000



Magnetic gravels define the channels and provide larger  

geochemical dispersion footprint

Modified after Wildman  and 

Compston , 2000



Gravels provide larger geochemical dispersion footprint: Moolart Well 

Au deposit
Gravels Au Saprolite Au

Balkau et al., 2007; Regis resources



Characters of cover for rapid logging and sampling

Anand, 2014



Conclusions
Surface techniques (e.g., biota, calcrete, termites, gases) are
likely to be effective in shallow cover.

In deep cover, surface response unlikely. However, physical
interfaces (unconformities, lag deposits, heavy minerals)
and chemical interfaces (paleoredox fronts, secondary
minerals) are promising sample media.minerals) are promising sample media.

Need to map the depth of cover to prioritise the areas and
designing sampling strategy.

Character of the cover such as physical and chemical
interfaces need to be mapped

Age of cover

Anand, 2014
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