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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 andent submarine volcanic terrains, new VHMS
deposits are becoming extremely difficult to discover,
espedally 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 facies 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.

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,
wit!: 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 subdisciplines will be used in the
development of vectors to ore.

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 specific VHMS deposits with particular
emphasis on hangingwall alteration, and the
relationship between alteration patterns and
volcanic fades.

Volcanic
facies

Petro­
graphy
and
geochemistry

Alteration and
mineralisation
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This Report

This fifth report on the project presents results of
research in the 5-month period between May and
October 1997.

The content reflects the multi-disciplinary
approach to studying VHMS related alteration
systems with major contributions on the factors which
control "background" diagenetic alteration, the
discrimination between diagenetic and ore related
hydrothermal alteration, and specific alteration
studies on a diverse range of deposits in Tasmania
and North Queensland.

• David Huston presents geochemical data from the
Western Tharsis disseminated pyrite-chalcopyrite
deposit suggesting that Ba and Mn could be
weathering resistant pathfinder elements to detect
the outer alteration zones, ~O depletion could
indicate close proximity to ore, and As,Bi and Se
could be useful vectors to ore lenses within the
barren pyritic envelope.

• Tim Callaghan and Jason Beckton report on their
new research into the Mt Julia and Henty gold
deposits which are associated with extensive,
stratabound, rather VHMS-like alteration zones
adjacent to a major fault. However, some aspects
of alteration, such as extreme silicification, mobility
of Al

2
0

3
and apparent overprinting of earlier

pervasive carbonate and albite alteration, show
these to be distinct from other deposits in the Mt
Read Volcanics.

• Preliminary trace element results from the White
Spur step out traverses indicate a coincident
anomaly in Ag, As, Sb, Cd, Mo and Tl in altered
and weakly mineralised volcaniclastic breccia at
the base of the White Spur Formation, a few
hundred metres north of drill hole MRl.

• In her report on background alteration in the Mt
Black Volcanics, east of Rosebery, Cathryn Gifkins
highlights the influence of volcanic facies and
primary composition on diagenetic alteration, and

shows how a complex pile of variably permeable
and glassy felsic volcanics has been modified to a
diverse and patchy arrangement of alteration types.

• Rod Alien texturally pursues diagenetic alteration
into the confusion of the Rosebery-Hercules ore
forming system and emerges with a convincing
alteration sequence comprising: early diagenetic
low temperature smectite + silica ~ early VHMS
hydrothermal C03 ~ hydrothermal sericite +
chlorite =diagenetic zeolite~ advanced diagenetic
feldspar + quartz.
It has implications for large porosity and density
changes during diagenesis and for regional scale
exploration targeting.

• Initial interpretation, by Ross Large and Mike
Blake, of microprobe and spectrographic data on
mineral chemistry of Rosebery carbonates and
muscorite, shows potential for these techniques
in alted.tion mapping and exploration vectors.

• The latest appraisal results from Hellyer, by Bruce
Gemmell and others, indicates that the PIMA
portable infrared spectrometer also has appli­
cations in mapping of alteration intensity,
particularly in recognition of Fe-Mg rich musco­
vites in alteration zones proximal to ore.

• Cliff Stanley presents the Pearce Element Ratio
approach to interpretation of the Hellyer alteration
system.

• Mark Doyle discusses the latest geochemical data
from the alteration zones surrounding the syn­
volcanic, sub-seafloor replacement Cu-Au deposits
at Highway-Reward.

• Wally Herrmann presents for discussion, a draft
outline of the format for the P439 final report.




































































































































































































































































































































































































































































































































































































































