The importance of geology and
mineral deposit education and
collaboration in Europe:
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Four main topics

1. Mineral resources researahdoes it help find new ore deposits?
2. Industryacademia divide

3. Public perception of the minerals industry

4. ERAMIN, EODI and other European programs
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Between 2000 and 2050, more copper (iron ore, zirconium, etc) w
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Between 2000 and 2040, more copper (iron ore, zirconium, etc) w
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The alarmist viewone newEscondidavill have to be found every 5
yearsc we will never do this; we must drastically curtail our copper
consumption and radically change our lifestyle

The neutral viewto must curtail our copper consumption, improve
recycling/substitution and drastically improve our exploration
methods and mining technology so as to exploit hidden or lower
guality deposits

The optimistic viewin each40-year period since the industrial
revolution, we have produced more copper than from the origin of
mankind. We did it then (through improvement in methods and
technology) and we will do it in the future.
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A VACUUM CURRENTLY EXISTS IN ORE DEPOSITS |

(a) In_universities, geological surveys, museums
Ore deposits research is at a low ebb due to low metals prices in the las
decade, a lack of hiring in the field, and no support from funding agenci

(b) Industry

Most research centres in major mineral exploration companies, which
were active and fruitful (e.g. De Beers, Inco, BHP, Newmont), have beel
closed in past decades. Nothing has taken their place

(c)Schoolof Minesi A & | GSN)XY dz&SR FT2NJ YI y¢
established in the 18th and 19th centuries that originally focused on
mining engineering and applied science. Most no longer primarily teach
miningNBf 0 SR &adzo2S0tasz IfiK2dzZaAK &?2
Wikipedia

Can new ore deposits be found without depel
research involving academiadustry collaboration?



Examples of industrgcademia research that
contributed to the discoveries of ore deposits

1) the development of the porphyrgonationmodel in the early 1970s,
directly contributed to many discoveries throughout the world

2) the development of thevolcanologicataciesmodel for komatiiteNiS
deposits in the 1970s

3) an understanding of regolith evolution and its impact on gold
geochemical dispersion in the 1980s which directly contributed to
discoveries of concealed deposits in Australia and West Africa
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4) Olympic Dam, Australia
5) OyuTolgoj Mongolia
6) Submarine GAu and REE deposits



Olympic Dam, South Australia

Athe 5 largest Au, B largest Cu and largest U ore body in the world
Abyco o0AffA2Y OdzZNNBYyG OFfdzS F Dbt
Aa new type of deposit (I0G@ron-oxide copper gold)

Aburied under >300n of sedimentary cover

Found in 1975 by Western Mining Corporation, a medgined company,
using good exploration practices:

->50% of a / ©e&h went into explorationwhere it achieved

unparalleled success.
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best young PhDs Australia and encouraged them to go abroad and
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- the target was poinpointed using a&ombination of geological

reasoning, national 3D maps and geophysical data



OyuTolgoj Mongolia
Aan enormous Gé\u deposit discovered in
0KS wMdbynQa
Aan example of the new deposits needed to
satisfy growing demand

Mongolia: Could Mining Threaten Tourism
Potential?

Mongolia: Economic Boom Brings Inflation
Woes

Mongoelia: Mineral Wealth Set to Transform
Country into “Minegolia”
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2L e/ \BEUING / Mongolia: Ulaanbaatar Subjected to Moscow's
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Nature GeosciencesKato et al. (2011)
Sea holds treasure trove of rarearth elements
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underwater reserves
of rare earth minerals ;)
scattered across the "
Pacific.
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trait of abyssal ecosystems is the high number of rare species
(Census of Marine Life httpgbmlmaps.org)

Comment: Sea is 2/3 of earth let us not disturb i
for our narrowbenifits otherwise earth existence
will be in danger. Anuragchaurasia,|ICAR,India
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MAIN MINERAL DEPOSITS
OF EUROPE

AND KEY METALLOGENIC PRO

Main commodity  Deposit size
Aluminium [ class A
Antimony O ClassB
Aréeniic 0O ClassC

Barite

Bismuth Total deposits : 943
Chromium
Cobalt
Copper
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Diamond

Fluorite
Germanium, Gallium
Gold

Iron

Lithium

Lead

Manganese
Mercury
Molybdenum
Nickel
Phosphate
PGE Platinum Gr. Elements
Pyrite
Sitver
Tantalum
Tin
Titanium
Uranium
Vanadium
Tungsten
Zinc
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Zirconium

© BRGM, 2008




Average yearly investments forecasts in nd&rrous mineral exploration by
regions -constant US$/kmz ($ value on 31/12/07, corrected by the change in
the CPI index)

Data sources: Metals Economic Group, Wikipedia, US Department of Labor Statistics
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Mineral exploration andminingin Europe

Contrary to prevailing opinion, the potential for finding and mining minerals in Europe is hi
Current activity in Ireland, Scandinavia and eastern Europe showthtapplication of
modern exploration methods can find new deposits even in old mining areas. From its
geological makeup Europe is sure to contain undiscovered mineral deposits

New mines in old European
mining districts

Background; a new moderrmeadframeover a newly

discovered deposit; foreground af8enturyheadframe Sites or renewed exploration in eastern Germany

from Rod Allen an@GregorBorg



