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Introduction

Project objectives P439

The five project objectives of P439 as outlined in the
original research proposal are:

• 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

chemistry, REE and stable isotope geochemistry.

• To determine the relationship between geo­
chemical alteration patterns and sub-volcanic
intrusions that are coeval with VHMS formation.

• 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.

• 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 through­
out Australia. The vector matrix will include
whole-rock, trace element, mineral chemistry, REE,
isotope and volcanic fades factors.

• To produce a book on "Alteration mineralogy,
geochemistry and textures in volcanics related to
VHMS deposits" as a follow-up to the successful
publication by CODES of "Volcanic Textures".

At the first progress meeting (April 1995), and in

subsequent meetings, a number of sponsors em­
phasised the importance of including studies on
mineral chemistry in both the regional and deposit

case studies. In response to this request the work on
mineral chemistry was expanded in the latter part of

the project at the expense of some of the planned
isotQpic and REE research.

Research framework

This project involved a multidisdplinary approach
utilising studies in volcanic fades analysis, volcanic

petrology and geochemistry, with alteration and
mineralisation to develop models for the composition,

style and extent of alteration throughout submarine

volcanic environment hosting VHMS deposits. The

venn diagram below outlines the relationships
between the different modules of the project.

Petro­
graphy
and
geochemist

Alteration and
mineralisation
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The research was undertaken at the regional scale
and the deposit scale in order to develop criteria
useful for both regional exploration and mine scale
exploration. The regional studies concentrated in the
Mt Read Volcanics with lesser work in the Mt
Windsor Volcanics. The emphasis was (a) to
determine the relationship between volcanic fades
and alteration, and (b) to develop criteria to
distinguish amongst diagenetic alteration, meta­
morphic-related alteration and hydrothermal
alteration (VHMS related). The deposit case studies
included research at Mt Lyell, Hellyer, Rosebery and
Henty in the Mt Read Volcanics; Thalanga and
Highway Reward in the Mt Windsor Volcanics and
Gossan Hill in the Murcmson Volcanics (WA). The
emphasis in the deposit studies was (a) to map out
alteration assemblages and zonation, (b) relate
alteration mineralogy and geochemistry, (c) investi­
gate trace element halos, and (d) to study variations
in mineral chemistry and their relationship to
alteration zonation. Because considerable research
has been published about VHMS footwall alteration,
then the focus of the P439 deposit studies was on
hangingwall alteration. Our ultimate objective was
to combine the regional and deposit scale studies to
characterise hydrothermal alteration and develop

vectors to ore.

Achievements of project

This project has made a major advance in our
understanding and interpretation of alteration in
submarine volcanics related to VHMS hydrothermal
systems. The prindple achievements listed in the
order that they appear in this final report are given
below.

1. Detailed halo alteration models have been
developed for the following seven VHMS
deposits; Hellyer, Rosebery, Henty, Western
Tharsis, Thalanga, Highway-Reward and Gossan
Hill.

Each model includes a set of criteria and vectors
that are useful for regional and mine scale
exploration. This is the first time that a set of
VHMS alteration models has been presented

which include volcanic fades, chemostrati­
graphy, lithogeochemistry, alteration zonation,
halo geochemistry, mineral chemistry and
vectors to ore.

2. The deposit case study reports (Volume 2)
include a series of Alteration Data Sheets which
combine geological, geochemical, textural and
mineralogical information, including photos on
the one page, to allow comparison of the main
characteristics of alteration. This format was
developed during the project and emphasises
the advantages of a multidisdplinary approach
in the study of alteration.

3. An in-depth evaluation of the application of
PIMA to alteration studies around VHMS
deposits has been completed with emphasis on
the spectral characteristics of muscovite and their
relationship to VHMS deposits (Western Tharsis,
Roseb~ry and Highway-Reward). This work
combines PIMA spectral data, with micro-probe
mineral chemistry, whole-rock chemistry and
thin section petrography. No study of this type
has been previously completed for VHMS
deposits.

4. A set of criteria have been developed to dis­
tinguish diagenetic alteration, metamorphic
alteration and hydrothermal (VHMS-related)
alteration in submarine volcanics. The criteria
combine studies on volcanic fades, volcanic
textures, petrology and lithogeochemistry.

5. An alteration box plot has been developed and
tested, which enables comparison of alteration
mineralogy with geochemistry to provide a
classification of alteration fades related to VHMS
systems.

6. A Pearce element ratio analysis of altered and
unaltered rock compositions within the andesitic
footwall to the Hellyer VHMS deposit was
revealed several new concepts regarding the
hydrothermal alteration. In addition, new
innovative exploration vectors have been
developed.
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7. Preliminary thermodynamic modelling of low
temperature seawater-volcanic rock interaction
has been completed, and demonstrates the value

of this approach in determining the temperature
and fluid chemical controls on diagenetic and

hydrothermal alteration.

8. A data base of whole rock and trace element

geochemistry for samples from the Mt Read
Volcanics, Mt Windsor Volcanics and the seven

ore deposit case studies has been compiled. The
data base includes 1730 rock analyses (this
project), 2845 MRV rock analyses from other
sources (Tas Uui, MRT and Pasminco), and 1020
microprobe mineral analyses from the deposit
studies. The data base is provided to all sponsors
on a compact disc located in the back envelope

of this report (Volume 1).

9. A study of ironstone geochemistry, including
REE and isotopes has shown the application of
this approach to exploration in the Mt Windsor

Volcanics.

10. Controls on both diagenetic alteration and

hydrothermal alteration by volcanic fades and
volcanic textures has been evaluated and shown

to be critically important, especially at the

diagenetic stage. This work includes regional
studies especially the Mt Black Volcanics, and

focussed research at Rosebery and Highway­
Reward.

This report

The final Report for P439 is divided into four volumes:

Vol. 1: Executive Summary
Vol. 2: Ore Deposit case studies and related

research
Vol. 3: Regional studies and volcanic facies

controls.
Vol. 4: Field meeting guide, Mt Windsor Volcanic

Belt.
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