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What are the critical metals?What are the critical metals?

The EU is highly dependent on 
imports of mineral raw 

t i l k Mostmaterials

The critical metals are those 
hi h h th t t l up
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k Most 
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which have the greatest supply 
risk and are of the most 
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Critical metals have low 
recycling rates and are not 

Economic importance to EU

readily substituted



EU Raw Materials InitiativeEU Raw Materials Initiative
EU Raw Materials Initiative 2008EU Raw Materials Initiative 2008
 Securing sustainable supplies 

from within the EU
 Securing access to raw materials 

overseas
R d ti th h Reduce consumption through 
recycling and improved resource 
efficiency 

41 materials assessed on:
 Economic importance Economic importance
 Supply risk



Results of analysis

Antimony • Indium
Beryllium
Cobalt

• Magnesium
• Niobium

Fluorspar
Gallium

• Platinum group metals (6 PGM)
• Rare earths (17 REE)

Germanium
Graphite

• Tantalum
• Tungsten



Results of analysisResults of analysis
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ncreasing demand for critical metalsncreasing demand for critical metals 
istorically production of the critical metals has been low
emand is growing steadily due mainly to their use in emerging 
chnologies, such as those required for clean energy
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cal metal occurrences 
in Scotland

important to evaluate the 
ential for indigenous resources

ere has been little investigation 
esources in Scotland

me metals are known to occur 
 number of geological settings

ese occurrences are highly 
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Rare earth elements
HREELREE

oup of 17 elements with similar properties
verse range of uses, specifically in green technologies
ina dominates global production (~97% in 2010) and 

obal reserves (~37%)
creased global exploration to enhance security of supply



REE in NW Scotland

Caledonian igneous g
intrusions - Loch Ailsh, Loch 
Borralan and Loch Loyal

Previous limited 
investigations by BGS in g y
1980s identified elevated 
REE contents

N

Ongoing metallogenic 
studies by BGS in these 
areas  



ch Loyal Syenite Detailed geological map of the 
Loch Lo al S enite Comple

y y
Complex

Loch Loyal Syenite Complex

GS programme of mapping 
d surface rock sampling 
10 201110-2011

ntrusions: Ben Loyal, Beinn
umanadh and Cnoc nan
uilean, poorly exposed

noc nan Cuilean intrusion 
23km2) is made up of 2 main 

nes: a Mixed Syenite Zone 
d a Massive Leucosyenite
ne

ghest REO values found in biotite magnetite hydrothermal



Cnoc nan Cuilean
EO contents:
20 000 ppm (2%)  in hydrothermal 
veins (maximum)

3800 ppm in mafic syenites3800 ppm in mafic syenites 
(average)

1400 ppm in leucosyenites BSEM image of allanite1400 ppm in leucosyenites 
(average)

e dominant REE-bearing phase 

g

esent is allanite

etallogenic model is under 
velopment and may be a basis for 
ther exploration in NW Scotland 



Loch Borralan Complex: potential for 
several commodities

hosphate
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Platinum group metals
st ophiolite, Shetland
Very high PGMVery high PGM 
concentrations identified at 
several stratigraphic levels

Small, high grade deposits

ledonian mafic-ultramafic 
rusions of north-east 
otland 
V l f t 500 b PtValues of up to 500 ppb Pt + 
Pd in magmatic copper-
nickel  sulphide deposits in 
the Knock intrusion and at 
Arthrath, near Ellon Knock Arthrath



balt and antimony
nor occurrences – no modern 
estigation for cobalt
ver Glen Mine in Alva, 
rthshire 
F t t ll d i li tiFracture-controlled mineralisation 
in Lower Devonian volcanics 
ille-Braghad Mine near Inveraryille Braghad Mine near Inverary 
Stratabound mineralisation within 
Dalradian metasediments
derston Mine near Linlithgow 
Polymetallic hydrothermal veins

in antimony mineralisation in 
urian greywackes at 



Molybdenum (rhenium)y ( )
Possible rhenium enrichment 
ssociated with molybdenum?ssociated with molybdenum?

Molybdenum occurrences 
nvestigated by BGS in the 1970snvestigated by BGS in the 1970s 
nd 1980s
 Kilmelford Argyllshire Kilmelford, Argyllshire

 Ballachulish Igneous Complex, 
Western Highlandsg

 Lairg, Sutherland

 Etive plutonic complex, Western Etive plutonic complex, Western 
Highlands

 Chapel of Garioch Inverurie



llurium, lithium, tungsten and tantalumg
lurium
High values at Scotgold’sHigh values at Scotgold s
Cononish gold and silver deposit

ew minor occurrences of lithium, 
gsten and tantalum but no 

stematic study 
hihium

Lithium-mica granite in the Glen 
Gairn Complexp

ngsten
Chapel of Garioch, Etive pluton

ntalum
Chiapaval pegmatite, South Harris



Conclusions

Our knowledge of resources of critical metals in Scotland is 
limited

They have been of little global economic interest in the past 
and so have not been subject to any systematic UK survey

Improving our understanding of the distribution and quality 
of indigenous resources will require additional investment

The House of Commons Select Committee (2011) has 
recognised that additional surveys should be carried out in



Tellus project, N Irelandp j
gh resolution geochemical and geophysical surveying of 
rthern Ireland 2004-2006
newed interest in mineral exploration 

p showing
nted

2006 Electrical 
conductivity survey 

ng and
oration

nces

2008
y y

nces

8: ~70% of8: 70% of 
thern 
and under



Thank you for listeningThank you for listening 

abig@bgs.ac.uk

All Mineral Reconnaissance Programme reports and 
Mineral Commodity Profiles can be freely downloaded 

from www.bgs.ac.uk/mineralsuk/


