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Introduction

Project Objectives

• To determine the primary geological, geochemical
and structural controls on the location and timing
of base metal mineral deposits in sedimentary
basins, and to develop and refine ore deposit
models applicable to exploration.

and McArthur Basins with areas covered in this report
highlighted in red.

Research Modules for P384/P384A

DEPOSIT HALOS
• geochemical vectors
• extent and composition
• radiogenic isotope signatures
• stable isotope vectors

• To investigate the chemical processes controlling
b~e compositions and metal sulfide accumulation
during fluid movements in sedimentary basins,
including the relationships between copper and
lead-zinc deposition

• To investigate the physical and hydrological
processes involved in the evolution and movement
of metalliferous fluids in sedimentary basins

• To develop geological and geochemical vectors to
a variety of styles of sedimentary base metal
mineralisation that may be used in the exploration
for large tonnage deposits.

BASIN ANALYSIS
• structure
• sedimentology
• basin stratigraphy
• fluid movements

t

BRINE CHEMISTRY
• chemical modelling
• alteration and
fluid chemistry

• metal deposition

/

For convenience, the programme for these projects
has been run as three separate, but related modules
(see figure). Several studies overlap more than one
module, and several integrated reports were
presented in P384 and are planned for P384A (see
below). The final report in P384A will present a new
integrated exploration model for Australian
Proterozoic stratiform sediment-hosted Zn-Pb-Ag
deposits.

This introduction includes a coloured synoptic
diagram illustrating an idealised Australian
Proterozoic basin cross-section showing the location
of research reported in this progress report, and a
generalised geologic locality map of the Mount Isa

Basin Analysis

Aims

• to develop sedimentologic and basin stratigraphic
criteria to enable the identification of favourable
horizons for Zn-Pb deposits

• to better understand the basement architecture of
the McArthur and Mt Isa Basins

• to document the detailed structural evolution, and
the interplay between structure and sedimentation,
in key areas of the McArthur and Mt Isa Basins

• to integrate sediment fades studies with sediment
chemistry and alteration indices from the other
two modules
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Methods

• geophysical modelling of public domain gravity
and magnetic data sets

• sedimentary facies mapping & core logging

• diagenetic studies
• detailed structural mapping of key areas

Deposit Halos
Aims

• to document primary geochemical, mineralogical
and isotopic dispersion halos associated with

sedimentary base metal deposits

• to use indices defined for known deposits to define
'favourable horizons' for mineralisation

Methods

• major and trace element geochemical studies and
CIDIS isotopic analysis of (barren) host sediments
to known mineralisation

• regional studies to help define 'background'
variations. and detailed geochemistry and isotopic
analysis ill conjunction with diagenetic studies

• radiogenic isotope studies to discriminate source
rocks for base metals

Brine Chemistry
Aims

• to model base metal and ore associated elements
solubility in a variety of possible ore fluids

• to test metal sulphide preciptation processes

• to account for the geochemical halos documented
in the Deposit Halos module

• to test novel potential ore-forming ('trap') scenarios
in sedimentary basins

Methods

• the thermodynamic modelling packages developed
by Mark Read (CHILLER and SOLVEQ) will be
used for computer modelling studies

• (where possible) fluid inclusion and stable isotope
studies will be used to constrain fluid character
for this modelling.

This Report

This is the fifth progress report for AMIRA Project

P384A and comprises two reports prepared by David
Leaman in the latter half of 1997. The first is called
'Considerations concerning mineralising fluids within
the McArthur Basin with particular reference to the

HYC deposit' is an attempt to address the fourth

objective of the project. It has been the subject of
considerable discussion within the CODES P384A

research team and does not represent a consensus
view on where the HYC ore-forming fluids originate.

The second report, 'Some regional geophysical

models for the Mount Isa - Cloncurry region', was
previously circulated to sponsors in loose format in

November 1997. An Appendix to the report
reproduces a paper by Leaman from issue 1 of this
years Australian Journal of Earth Science. It is

essentially the same report prepared by David
Leaman for the final report in AMIRA P384, circulated
to sponsors in June 1995; it is included here because

it provides important background to the first report
in this volume.

Peter McGoldrick

Project Manager






































































































































