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Aims and framework of the project

Introduction
Volcanic-hosted massive sulphide deposits (VHMS)

provide a significant contribution to the total zinc,

copper, lead, silver and gold production in Australia

and continue to be a major target for most base metal

explorers. However, due to the geological complexity

of ancient submarine volcanic terrains, new VHMS

deposits are becoming extremely difficult to discover,

especially deposits that are buried more than a few

tens of metres below the surface. To complement the

conventional multidisdplinary approach utilising

geology, geophysics and geochemistry, a new attack

to the problem is developed here which involves the

integration of volcanic fades analysis with alteration

geochemical and mineral chemical studies to develop

a set of vectors to guide explorers toward ore-grade

mineralisation. The research concentrates on three

productive submarine volcanic belts in Australia:

the Mount Read Volcanics (MRV) in western

Tasmania, the Mount Windsor Volcanics (MWV) in

northern Queensland, and the Archean Murchison

volcanic province in western Australia.

Project objectives
1. To characterise the mineralogy and geochemistry

for the various styles of hydrothermal alteration

throughout the Mount Read Volcanics (MRV) and

the Mount Windsor Volcanics (MWV). This will

be based on mapping supported by whole-rock

and trace element geochemistry, mineral chem­

istry, REE and stable isotope geochemistry.

2. To determine the relationship between geo­

chemical alteration patterns and sub-volcanic

intrusions that are coeval with VHMS formation.

3. To undertake case studies of alteration halos related

to spedfic VHMS deposits with particular

emphasis on hangingwall alteration, and the

relationship between alteration patterns and

volcanic fades.

4. To develop a set of vectors towards ore, based on

the regional studies and ore deposit specific

studies, that can be applied in the exploration for

VHMS deposits in submarine volcanic sequences

throughout Australia. The vector matrix will

include whole-rock, trace element, mineral

chemistry, REE, isotope and volcanic fades factors.

Research framework
The emphasis in this project involves a multi­

disciplinary approach utilising studies in volcanic

fades analysis, volcanic petrology and geochemistry,

with alteration and mineralisation to develop models

for the nature, style and extent of alteration through­

out submarine volcanic environments hosting VHMS

deposits. The basis of this approach is outlined in the

diagram below.

The combination of data and interpretation from

these three subdisdplines will be used in the

development of vectors to ore.

Petro­
graphy
and
geochemistry

Alteration and
mineralisation
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