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The Challenge: s~ How can we best useitime and money.to
Ernest Henry before... ~ optimise the identification of drill targets?




 Mount Isa Inlier is one of the world’s most significant base metal provinces

* The region has been systematically explored for base metals since 1950s
mainly within the exposed domain

» Large areas of prospective rocks are under-explored for blind/concealed
deposits
 Geochemistry is pivotal in future ore discovery

» Optimised multi-element geochemical data is required in all settings —
outcropping/exposed and covered areas

» Detection and recognition of distal ore signals via coordinated and
progressive acquisition in all media and exploration settings

: " ; ; " Pl THE UNIVERSITY Uk
QEC Technical Forum 2018 "Innovative approaches to discovery T R JADELAIDE 54
Brisbane, 28" Feb 2018 N~ &

) Queensland
Government



Geochemistry TOOIKIt (GTK) Rroject /

« GTKis a handbook of practical guidelines and pictorial illustration for
optimising pre-discovery geochemical exploration in NW Queensland

 GTK handbook will be available to all explorers (online and hardcopy)
« Accompanied by updated thickness of cover maps and GIS data links (GSQ)

 GTK geochemistry workshops will be delivered regionally and in Brisbane
(Cloncurry, 12t March, Brisbane TBC)
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Geochemistry ToOIKIt (GTK) Project -

* Provides overviews of each sampling method or analytical technique for
deeper deposits in both outcropping and covered areas

* Provides guidelines to appropriate data processing, presentation and
interpretation

* Project will be completed before mid-2018
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« The GTK is structured on the basis of 4 exploration settings (“domains” ),
corresponding to differences in type and thickness of transported or ‘post-

mineral’ cover. E—
Black soil

— Exposed (<1m)

— Unconsolidated: 1-25 m i <o - Gretagigous Shales

_ Unconsolidated: 25-100m* & IS Basement

— Consolidated

E1-North April 2013

Example of post-mineral cover
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Exposed

Unconsolidated
cover

——

Bedrock
methods
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1. Conventional surface geochemistry and data

2. Surface and within cover expressions of
known ore deposits

3. Exploration case studies/orientations

4. Sampling methods, target media, transport
mechanisms, analytical overview

5. Hydrochemistry

All supported by GSQ

. . updated thickness of
6- Pb Isotopes, Stable ISOtOpeS cover G|S’ data links.
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Historical data sets for
all media examined in
terms of overall
coverage and data
effectiveness

Especially with respect
to common “pathfinders”
(including trace metals)
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Rewew of gossan and ironstone geochemlcal characterlstlcs

» ldentifies simple geochemical criteria (and thresholds) to recognise
gossan, as distinct from variants of bedrock ironstone and other
ferruginous materials not derived from mineralisation Lateriic ronstone___ & ¥ *

Translocated laterite

Ferrunginised wallrock

Gossan -"/f °
Massiva or fragmental Multi-element halo (Pb, As, Sb, Ba, S) in Translocated gossan
nodules and duricrust (e.g. Lady Loretta) . .
- \4 -= - . . Solution deposited gossan
Mottled ~ - _ Leakage gossan [
 ®g%w \<—, - - -Palaeosyy, .
*&h‘jdl saprolite ~race —————r 5 Fault Stratlgraphlc ironston p e
S / M ottled/;’ J K i ironstone j, A
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- / Narrow dispersion
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in residual soils
= sulphide

Bedrock

BN 21/
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Iron-rich formation
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Coveréd-Domain: Ore Deposit Case-Siudies

Brings together historical studies and provision
of key maps and results for known deposits in
covered domain:

— Ernest Henry and Mount Margaret (E1)
— Osborne

— Eloise

— Cannington

e All case studies have some evidence of

geochemical anomalism above projected ore
(including potential for gas mediated anomalies)
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Covered-Ddmain: Ore Deposit _Cha‘se'St

transport mechanisms.

o The results of ‘failed’
surveys are also
discussed, as guidance for
the challenge, inherent to
all applied technologies, of
distinguishing negative
and null exploration
results.
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Each of the case studies offer different insights
Into controls of chemical anomalies to deeper
sources and in some cases, the likeliest
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Ernest Henry
Case Study I

basement paleosurface
metal distributions

Cu = 500 ppm

B U 5000m I cu > 1000 ppm

|Line 469200E

total Cu>500 ppm  total Cu >200 ppm
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e Several gas—in-soil methods have been trialled at Ernest
Henry, Osborne and Eloise E— - —

ore and alteration ore and alteration i
surface projected outlines | @ ® 00 @ surface projecied oullines |

« Methods include: | s |

R strong alteration
20 moderate | ®

— pSirogas (CSIRO) at Osborne and = == Sl | !
Ernest Henry < — 4 & e g T . o
o e 2 e

— Soil desorption pyrolysis (SGH)
and GORE soil gas at Eloise
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— Metal Soil Gas at Eloise i e D
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. Vegetation sampling (Ieaves/grasses) offers
potential sample medium in all cover settings

 Case studies (e.g. Geochemistry Through Cover project, 2016),
orientation surveys and sampling methodologies
discussed

Rododooo o8B
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. GTK prOJect WI|| detall
Sampling methods
Target media
Transport mechanisms
Analytical overview

4-Acid (HF-HNO;-HCI-HyPO,)
Aqua Regia

Partial Leaches, e.g. lonic Leach (ALS) and MMI (SGS)
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Covered and Consolidatedd Y

Domaln Hydrogeochemlstr

« Under-utilised and under-estimated methodology? No shortage of
“successful” case studies in the literature

« GTK documents Ernest Henry deposit area investigations, results are
promising but not robust - the dataset is a mix of aquifers and “process”
uncertainties....

« GA and CSIRO groundwater chemistry compilations for the Mount Isa
region lack metal data

« Arigorous and methodical regional sampling and analysis initiative
would provide a long term data resource with multiple end-users
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Bedrockﬂ D@mam“Pb Isotopes

* Thorough review of well-established Pb isotope
method with relevance for the search for Pb-Zn
systems e.g. Sediment hosted (Mount Isa,
G.Fisher, L.Loretta) and Cannington-type

* Pb isotope compositions of a few exploration
samples can be used to eliminate likely sub-
economic prospects

* Pb isotope signhatures are even retained during
weathering and gossan development
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Stable isotope data from B. Andrew, 2016.
Current collaborative PhD, MIM - Waikato Uni

Carbonate O & C isotoptic data
reviewed for the region and
conclude Carbonate Isotope
Technique (CIT) relevant to the
wider WFB/McArthur Basin.

S isotopes — limited to
petrogenetic and
metallogenetic
characterisation with no
evidence for zonations
relevant to exploration
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GTK What next’> 2

* Planning and execution of multiple surveys at different scales using the

geochemical exploration techniques established by the GTK
(excluding hydrochemical — a distinct additional program)

o Surveys will target prospective areas identified by prior structural, fluid-flow
and/or geophysical modelling

« Aim is to produce atlas of prospective areas in Mt Isa inlier to assist
explorers
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G_TK Summary

 Geochemistry is pivotal to future ore discovery in Mount Isa Inlier
» Large areas of prospective rocks are under-explored for concealed deposits

« The GTK project aims to summarise the ‘state-of-knowledge’ for
geochemical exploration in NWQ using all available techniques

« GTK provides geochemical case studies of known ore bodies
* Project to be finished by mid-2018 (online/hard copy with accompanying workshops)
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NWQ Geochemistry Toolkit

Thank you!

Lets find some
deposits!!

- DrKeith rdslflf] AN, GeoChHEmRaciii
DriRichanc i 1Y Jrll\ /Sf ST j 01‘ Jelaide (Bres enfmJ)
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