Innovations 1n Airborne

Exploration Geophysics
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What is exploration geophysics?

The use of the E a r tphysical properties
In locating geological features of interest
to mining.

Magnetics, Electromagnetics, EM, Gravity,
etc.

Source: BGR
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What is exploration geophysics?

Alternative: Intrusive Investigation (drilling,
trenching or pitting), but this is expensive.

Geo

ATy
ex

ohysics Is:

pically an order of magnitude less
pensive

A Can cover a much larger proportion of a site

on

a much smaller grid

A Relatively quick and easy to mobilise,
minimal environmental disturbance
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Industry views

A H i-tgch devices and geophysical surveys are very rarely of value in
mine discovery. There should be an almost metaphysical
communication between the rocks and the successful explorationist in
which the rocks talk to the explorationist. If he turns part of this job of
geological mapping over to a high-tech gadget, he may look good to
uniformed management, but he is less likely to find a mine.o

Dave Lowell, Infomine.com, 2015

| do not agree.
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Frontier Region: NW Zambia

Transported Kalahari sand in far NW Zambia (~100m thick) éineffectiveness of
directly targeting soil geochemical anomaliesé s t rraliam@e on geophysics
& regional geology
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Frontier Region: NW Zambia
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Innovations and Technology Wish List

Innovations will largely be based on the
development of sensor devices and new

alrborne technology

A SQUID
A Airborne IP
A Drone-mounted local surveys

A Semi-automated and automated processing
software and related computing power
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Example: SQUID

Low temperature Superconducting Quantum
Interference Device

A Highly sensitive instrument that combined with
TDEM can measure extremely weak
electromagnetic fields

A Particularly useful for finding buried metallic
deposits (e.g. nickel sulphides) that are masked
by conductive overburden. Enhances late time
signal (depth).
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Example: SQUID
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F1G. 5. AEM line profiles from the Montcalm test survey. Response is expressed as a proportion of the peak transmitter pulse
response. Successive coil channel profiles have been offset by 500 ppm and successive SQUID channel profiles by 2000 ppm. The

target is indicated at B. Coil data were collected three days prior to the SQUID data.
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Airborne Geophysics: Policy and
non-policy enabling factors

(Current Situation)

Benedikt Steiner
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Research & Development

Currently R&D are the main technical drivers
behind developments in airborne
geophysics.

A Deposit type/ technology-specific

A EU Raw Materials Initiative 2008, Horizon
2020, etc.
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Sustainable and Green Mining Approaches

The devel opment of o6cl
methodologies warrants the development of
advanced geophysical instrumentation (and
software packages), ideally with minimal
environmental impact.

A Tekes Green Mining Programme, Finland.
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Green Mining R&D Programme

Material and
energy efficiency

/

mental impacts

New mineral
Resources

‘Exploration
technologies

els and geodata
management

- Hi-tech metal resources

- Beneficiation and use of country
rock and tailings

Controlling environ-

Work organisa-tion
development

— —

’

Intelligent and minimal
impact/invisible mining
- Innovative processes

(mine, quarry, dressing plant)
- Automation and optimisation
- Chemical/biological enrichment
techniques
- Management of process waters

Sustainable and Green Mining Approaches

Mine / dressing plant
pilot projects
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\ / \[ Mining machinery/equipment ] e

Service innovations and new business concepts
Value networks

.

GT K PA Nurmi Febr. 6, 2013

Tekes
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Sustainable and Green Mining Approaches
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