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Mineral Systems

... all geological factors that control the generation and
reservation of mineral deposits” (Wyborn et al., 1994)
Source-pathway-trap(physical throttle-chemical scrubber)

whole new set of targets!
 Source-pathway as well as the trap

« What will these look like — associated with alteration?

Decreasing response
moving outwards from
deposit

Geophysical Expression ~ Deposit

W - weak Lateral dispersion
M = moderate
S = strong

? = unknown

Increasing response
moving inward towards

deposit

Witherly (2014)
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Ore deposit
scale 0.1-2 kms
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?? 10 kms??

“... the major change
that is required is a
shift from ... direct
targeting ... to a
staged process ...
where geophysical
approaches are used
initially to help define
the pathways .... that
carried mineralizing
solutions ...”



Mineral Systems
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Mineral Systems

itical elements in a mineral system
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eep Penetrating Geophysic

hole lithospheric architecture: Geophysic
tions?

(Gravity)

Magnetotellurics (MT)

Active seismic methods

Passive seismic methods
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Magnetotellurics
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Seismic Methods
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Seismic Methods

vantages passives surveys
Do not require expensive artificial
sources
Drilling of shot holes

advantages passive surveys
Lack resolution
Long deployment times

Weeks, months, years

tions
Source:

Ambient noise methods — V¢ Local

Teleseismic methods — velocity explosion/

contrasts vibration
Receiver functions, body wave
tomography, H-k analysis
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Mineral Systems

Critical elements in a mineral system

Source: McCuaig and
Hronsky (2014)
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Palaeo-Reservoirs

eservoirs — a useful camp-scale target?
Relatively large and shallow targets
Expect extensive and intensive alteration
Allow detection-based exploration strategies in
the gap between regional- and prospect-scale?

Minerali
Alteration
Prospe
contacts/lit

Greenstone belts
Sedimentary basins
Craton margins

Palaeo-reservoirs?

>

Regional  District/Camp Prosp
Scale Scale Scal

Targeting Capability

: McCuaig and Hronsky (2014) Decreasing Exploration Sca




Palaeo-Reservoirs
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Mineral Systems: Petrophysics

hat do mineral system components actually

ok like?
~luid source regions

~luid flow conduits (pathways)
-luid reservoirs

Il are expected to be regions

here there is fluid-rock interaction
Petrophysical databases organised by lithology
What are the petrophysical consequences of the
alteration?
Detectable physical property contrasts?
Develop a predictive capability — petrophysics first
not last?




Mineral Systems: Petrophysics

Towards a conceptual framework to understand geological
controls (lithology+) on physical properties — prediction!

» Recognise end-member ‘behaviour’ of the petrophysical properties
» Need to treat different types of petrophysical data in different ways

Bulk Increasing likelihood
Increasing likelihood (Overall Mineralogy) of correlation
of prediction from with rock type

chemistry/mineralogy

/

Increasing likelihood
of representative
sampling

Seismic
Para- Velocity
magnetism

Decreasing influence of
the dominant mineral
components

Y
Q
ey, 77s CF,

Increasing influence of

Grain Texture poro-perm and
. ) ) , pore contents
(Volume, size and shape (Geometric relationships /

of minor grains) between minor grains)




Petrophysics & Alteration
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Petrophysics & Alteration
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Petrophysics & Alteration

Ismically transparent zones — Stuart Shel

uth Australia

Alteration by mineralising fluids?

Probable they are due to alteration of

mafic components of the country rock =
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Min’ Systems & Geophysics

A role for deep-penetrating geophysical methods
e Passive seismic methods, MT

Need a better understanding of the ‘new’

mineral system targets
« Palaeo-reservoirs and camp-scale targets?

* Need for research in petrophysics
More than just a constraint for modelling
Need to think beyond variation with lithology and include
alteration
Collect these data ‘early’ and with good geological context

Exploring for mineral system components under

cover
» Need to develop a predictive capability
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“The Centre for Exploration Targeting (CET) is a research centre combining

pure science and applied research to address the practical problems of the
mineral exploration and mining industries”.



