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1.1 Objectives
The objectives of the project are to:

1. Develop new geomodels to explore for “hi-tech’ raw materials {critical and related elements — REE,
Sc, Nb. Ta, Zr. Hf. fluorspar) associated with alkaline rocks and carbonatites. The aim is to
distinguish exploration indicators that suggest mineralisation at depths to 1 km.

2. Improve and develop interpretation of geophysical and downhole data to be able to make better
interpretations down to 1 km in alkaline rocks and carbonatites.

3. Transfer into Europe expertise gained in African exploration to improve the chance of more “hi-tech’
element deposits being found within Furopean countries.

4. Give Europe world-leading expertise so that European consultancy businesses can expand, in Furope
and worldwide.

1.2 Relation to the work programme

This proposal relates to the Topic of ‘New sustainable exploration technologies and geomodels. SC3-11d-
2015°. Tt addresses both areas of interest mentioned in the scope of the call namely improving the
gceomodels available for alkaline rocks and carbonatites and new sustainable exploration methods.

The focus is on one particular and rather rare type of geology. the alkaline igneous - carbonatite association.
(0.5% of the world’s rocks) which is particularly important in supplying the world’s “high technology’
metals. The proposal tackles three of the Challenges outlined in the grant call.

1. - The Challenge that the majority of new deposits will be found at greater depths. This 1s certainly
the case for alkaline rocks and carbonatites in Europe. where there are promising surface expressions
that indicate the likelihood of deposits below. The main aim of this project is to be able to explore at
greater depths for mineral deposits associated with these rocks.

2. - The Challenge of geological and. especially mineralogical. uncertainty of deposits is a very
mmportant factor that hinders exploration of alkaline rocks and carbonatites. This project will help to
constrain uncertainties in order to cut the risks and costs of exploration.

3. - The Challenge of mining in densely populated areas is a potential issue if Furope is to secure its
supply of “hi-tech metals’. Work package six considers environmental and social impact and brings
lessons in mining from deposits in Africa to Europe. The test drilling case study area has a nature
reserve and vineyards and thus serves as a good example of potentially conflicting uses of land.
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1.3 Concept and approach
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Figure 1 Project diagram showing work packages and work flow HiTech AlkCarb will hamess expertise and

experience from key natural laboratories, and alse from an Expert Council of external experts (WP3) to carry ount

geclogical research (WP2) making use of improved and more effective and cost efficient gecphysical techniques (WP4)

. all aiming to develop new geomodels (WPS) that will provide a framework for exploning deeper in alkaline and

carbonatite complexes in Furope. Environmental and social impacts will be considered (WP6) and a substantive
of di i ivities and itation partners will ensure effective use of the results (WET).

The need for “hi-tech’ and critical metals and minerals

Rapid technological developments are a feature of modern life, and are dependent on a supply of a growing
mumber of different raw materials. The Evropean Union has recognised twenty of these raw materials as
critical (European Conmmission, 2014). because of their economic importance to the EU combined with risks
to supply. Of the critical materials. five are associated with alkaline rocks and carbonatites, mainly heavy and
light rare earth elements (REE). mobium. fluorspar and phosphate.

The REE have been the headline of the critical metals agenda because of their risks to supply. in particular
the heavy rare earth elements HREE. and because of their use in a very wide range of consumer products.
One of the most important and growing uses is in permanent magnets, particularly Nd-Fe-B magnets. which
are widely used in applications such as hard disks. speakers, wind turbine motors and electric cars. Nd is the
most important of the REE for magnets, but Dy. Tb and Sm are also used. The REE are also used in
significant volumes 1n catalysts. phosphors, glass. polishing. ceranues. battenies and metal alloys, and are
crifical mn a number of defence and medical applications.




atites and AR?

entific value and source of critical metals!

4 Source of Nb (pyrochlore):
Araxa & Catalao, Brazil (478 Mt in reserves at 1-3% Nb,0;)
Niobec, Québec (~24 Mt in reserves at 0.7% Nb,O;, ~50 M$/yr in sales)

¢ Source of REE (fluorocarbonates and monazite):
Bayan Obo, Inner Mongolia, China (leading producer, 1985-now,
48-135 Mt at 3.5-6 % REE203)
Maoniuping (1978-2007; 1.45 Mt at 8.17% REE203)
Mountain Pass, California (1965-1985; 16.7 Mt at 8% REE,05)
Bear Lodge , Wyoming (~7.5 Mt at 3.8% REE,0,)

www.cambior.com www.rareelementresources.com
USGS Minerals Yearbook  www.questrareminerals.com

REE & GREEN TECHNOLOGIES

4.3 million HEV by
2015.... 9 million by

www.planetscience.org
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REE & DEFENSE

Northrop Grumman ALMDS fact-sheet
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I Realisticin EU?
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Figure 4 Some of the key alkaline provinces in Europe, showing the approximate age in Ma (oullions of
vears). Map prepared as part of the EURARE project. Numbers refer to active REE exploration projects and
mines. Europe has many smaller occurrences of alkaline igneous rocks that are not shown.

S, recommendations and insights

trong and realistic topic

» Strong = hardworking partners

» Strong support of home institution

» Strong = interesting preliminary results

» For more info see also:
* http://criticalmetalsmeeting.com/
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