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Dear Readers,

With this BGR Report, we once again take you on a journey to the fascinating

world of geosciences and our projects.

Last year, for instance, a team of BGR scientists working on the PANORAMA
project started to explore the raw material potential in Arctic seas. Currently,
some of our scientists are conducting research in the Indian Ocean into the
potential of polymetallic sulfides, which contain elements needed in high-tech
applications such as computers or wind turbines. In this year's BGR Report, you
will also learn interesting facts about the groundwater situation in a number of

African countries and about the development of soil maps.

This BGR Report has four sections: the Projects section looks back at 2013;
the Outlook section describes a number of major working programmes we are
planning to start in the next few months; in the People and Projects section
individual scientists are interviewed for an in-depth and personal look at their
projects; and the Spectrum section rounds off this year's BGR Report with a look
at additional highlights.

You may be interested to know that the BGR Report is also available in
PDF format, either on CD-ROM or as a free download from our website at

www.bgr.bund.de.

I hope you will find it an interesting read!
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Securing the Supply of Raw Materials

2013 Energy Study

same, bu

—nergy Study — the
t different

Fossil fuels still on the agenda

Natural gas, coal, oil and nuclear fuels are the topics of BGR's
Energy Study, published for the 17th time in 2013. Given its
long tradition and great success, this annual study will in future
e published as a series in its own right.

What geological stocks of energy
resources are there? Where are there

still oil reserves? How are the com-

tradition and great success we will
from now on be publishing the En-
ergy Study as a series in its own right

with sequential

g i f— S numbering,”
l R ] o i - i ek b s
_— e Py i says Dr. Harald
| ——— Andruleit, en-
l e ergy resources
: ey expert at BGR.
s The study con-
es—— e
. i .00 ims se e fains important

Supply situation for non-renewable energy resources at the end of 2012.

modity markets developing? The
17th BGR Energy Study addresses

these and many other issues.

The Federal Institute's raw material
experts have been compiling data
on fossil fuels since 1976, though
initially at irregular intervals. Since
2004, the Energy Study has been
published annually. “Given its long
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information,
compiled by
BGR for the German Federal Min-
istry for Economic Affairs and En-
ergy and for German industry.
Even though the German fed-
eral government is planning to  _
increasingly rely on renewable !
energies, Germany will in fact l
continue to depend on fossil fuels
for many years to come. For the

Energy Study, BGR experts led

by Andruleit are continuously ana-
lysing scientific publications and re-
ports from industry and government
agencies. Data collected by BGR are
also included in the study. The latest
Energy Study has two special topics:
shale gas deposits in Europe and oil
and gas resource potentials in the
Arctic. In addition, the scientists
explain the concepts by which they
distinguish conventional and uncon-

ventional resources.

Main conclusion: from a geological
perspective, there are still large glob-
al reserves of all energy resources —
with the exception of conventional
oil of which experts expect pro-
duction to peak in the foreseeable

future.

www.bgr.bund.de/energiestudie2013_en

Contact: Dr. Harald Andruleit

Comparison of global production figures for fossil
fuels in 2000 and 2012.
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NiKo: Oil and gas from shales — potential resources for Germany

A recipe for ol

BGR scientists study formation of hydrocarbons

Making oil is really very simple.
This is what you do: take some or-
ganic matter, such as microscopic
algae, spread them in fine-grained
mud and heat the mixture to be-
tween 65 and 120°C. Then pres-
surise the mixture and wait a few
million years. At some point, part
of the algal material will transform
into long-chain hydrocarbons - and

there you have your black gold!

The scientists simulate subsurface
conditions in high-pressure reac-
tors. One of their aims is to establish
what part sulphur compounds play
in the formation of oil and natu-
ral gas. In nature, gases containing
sulphur are often formed together
with hydrocarbons. The scientists
are hoping to determine under what
conditions a geological stratum has
a high potential for oil or gas for-

mation.

trapped, for instance, underneath

a salt dome.

But sometimes oil or gas remains
trapped in the source rock. Experts
refer to such resources as shale oil
and shale gas or unconventional
reservoirs. BGR scientists are now
studying the way in which hydro-
carbons are gradually released
from the source rock under natu-
ral conditions, which compounds
are lost and how quickly. For their
investigations, they have linked a
high-pressure vessel directly with
an analysis instrument. The aim

of these tests is to assess more re-

Gas chromatograph (left) to analyse the release of hydrocarbons from source rock under subsurface condi-

tions, directly linked to a high-pressure reactor (right).

But it is not always as simple as that.
In some rock types, all of the above
criteria are met, but no oil will form.
In other places, the process is much
quicker than normal. In the NiKo
project, BGR scientists and engi-
neers want to find out the reasons
for that.

Trapped in the source rock

The team are also studying under
what conditions oil will migrate
in the subsurface. Hydrocarbons
are formed in the so-called source
rock, which is in many cases largely
composed of clay minerals. From
there, they often migrate across

long distances— until they are

Gold cells can be used to analyse the role of orga-
nic sulphur-containing compounds in the forma-

tion of gas.

liably if an unconventional source
rock contains economically viable

amounts of oil or natural gas.

Contact:

Dr. Christian Ostertag-Henning

BGR Report I 7
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Exploration of manganese nodules in the German licensing area

Deep-sea harvesting

BGR scientists explore German licensing area

in Pacific Ocean

Manganese nodules are widely considered to be a mineral
resource of the future. BGR scientists have found several
resource-rich areas in the German licensing area. In addition,
piologists have surveyed the biodiversity on the seabed.

BGR experts have discovered about a
million tons of copper, nickel and cobalt
- hidden in structures called manganese
nodules on the Pacific seabed. During
an expedition to the German licensing
area in summer 2013, a team of scien-
tists led by Dr. Carsten Rithlemann dis-
covered one particularly promising area.
Explorations of the 2,000-square-kilo-
metre site have indicated that it contains
around 30 million tons of manganese
nodules. The industrial metals copper,

nickel and cobalt, which are of econom-

ic interest, make up some three percent

of the nodule mass.

“There are at least ten more zones of
interest that have a dense covering of
manganese nodules over a wide area,”
says Rithlemann. The aim is to ex-
plore these nodule fields by 2021. In
2006, Germany signed an agreement
with the International Seabed Au-
thority, permitting exploration of the

75,000-square-kilometre licensing area

over a period of 15 years.

8 I BGR Report

Under the agreement, BGR has also
undertaken to determine the poten-
tial environmental impacts of manga-
nese nodule mining. This is why the
expedition team includes biologists,
some of them experts from the Ger-
man Centre for Marine Biodiversity
Research (DZMB) at the Senckenberg
Institute in Wilhelmshaven. These
scientists are studying biodiversity in
the nodule fields. “First findings have
shown that some animal species are
widespread. So there appear to be no
barriers that would stop recolonisa-
tion after the possible future mining
of manganese nodules,” says Annika
Janssen of DZMB. What this means
is that if the manganese nodules were
to be mined in future, the animals
would probably recolonise the area

once mining was completed.

Contact: Dr. Carsten Rithlemann,
Dr. Michael Wiedicke-Hombach

Box corer sample with manganese nodules.

Deployment of an acoustic current meter in the

Pacific between Mexico and Hawaii.
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Raw material potential of mine tailings/ German-Chilean partnership

Mineral resources of the future

BGR scientists analyse mining waste in Chile for rare metals

Chile is the world's largest producer
of copper. With an annual output of
5.7 million tons it covers a third of
global demand. In copper mining, vast
amounts of earth are moved, of which
about 95 percent are dumped as pro-
cessing waste (tailings) after the copper
has been recovered. It is estimated that
Chile currently produces at least 370
million tons of such tailings material
every year. Over the past 30 years, a
total 6.8 billion tons have thus accumu-
lated mainly in the form of dried sludge.
The tailings are now in high demand
and attracting considerable research
as they may contain not only residual
amounts of copper but also other rare

metals.

Strategic metals in tailings

This previously neglected mineral re-

source potential is now at the focus of
a research project led by the German
Mineral Resources Agency (DERA), a
BGR sub-department. The project is
conducted in collaboration with part-
ners in Chile. Together with CAM-
CHAL, the German-Chilean Industrial
Chamber of Commerce and Industry
in Santiago de Chile, the Chilean min-
ing association SONAM]I, the Chilean
National Mining Corporation ENAM-
Land the Chilean Geological Survey
SERNAGEOMIN, BGR scientists Dr.
Malte Drobe and Dr. Herwig Marbler
are studying the economic viability of
recovering strategic and rare metals
such as molybdenum, zinc, rhenium or

gold from Chilean copper mine tailings.

Of the approximately 1,000 existing

copper tailing deposits, the team is

Sampling at a copper tailings deposit owned by ENAMI, at Copiap6, Atacama province, Northern Chile.

planning to select about ten represent-
ative sites for detailed investigation.
Currently, the scientists are evaluating
available data and analysing samples
taken during the first field campaign in
October 2013.

Partners in the mineral resources
sector

Chile and Germany have been working
together closely in the mining sector
since early 2013. In January 2013, the
two governments inked a mineral re-
sources partnership. At CAMCHAL
in Santiago de Chile the Competence
Centre Mining & Mineral Resources
was already launched in early 2013. This
centre has since been representing the
interests of German businesses who are
currently active in the Chilean mining
industry or are interested in such an
involvement. DERA and CAMCHAL
organise the annual Forum for Mining
and Raw Materials, which will serve as
an exchange platform for projects with
German participation. Both geological
services SERNAGEOMIN and BGR
have confirmed their intention to col-
laborate closely in future in the areas

mining and raw materials.

Contact: Dr Herwig Marbler

BGR Report I 9
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Certification systems for mineral resources

Due diligence for
DUSINESSES

BGR supports businesses in responsible

sourcing of minerals

The importance of transparency in the exploitation of mineral
resources is increasing worldwide. More and more govemn-
ments require businesses to disclose their mineral supply
chains. BGR provides up-to-date information on require-

ments.

For many businesses, 31 May 2014
is a critical date. For the first time,
businesses listed on the US stock ex-
change have to disclose whether their

products contain so-called conflict

Cassiterite mining in Rwanda.

10 I BGR Report

minerals from the Democratic Re-

public of the Congo or its neighbour-

ing countries. The basis for this rule is
the Dodd-Frank Act, a US law for the

regulation of financial markets. With

Tin mine in Rwanda.

it, the US government aims to stop
armed groups continuing to acquire
funding through the mining of and
trade in tin, tantalum and tungsten

ores, or gold.

This also affects German businesses.
Many suppliers to the automotive
industry and tool and electronics
manufacturers now have to disclose
their supply chains. “That is often
a difficult task,” says BGR expert
Dr. Gudrun Franken. “Every circuit
board contains resources that might
originate from the conflict region;
and the same applies, for instance, to

tin in laptop displays.”

BGR is a member of an OECD work-
ing group that has drawn up guidance
for the responsible sourcing of miner-
al resources from conflict regions. At
numerous events, Gudrun Franken
and her colleagues are publicising
the latest requirements and ongoing

initiatives.

Contact: Dr. Gudrun Franken
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Deposit potential of metals of strategic economic importance

Jurassic legacy

Scientists determine age of high-tech metals

Tungsten and the rare earth elements (REE) are of strategic
importance for industry. BGR is using isotopic age dating in
the search for new deposits in Mongolia and South Africa.

Several times in geological histo-
ry, magma got stuck in the Earth's
crust on its way up underneath pres-
ent-day Mongolia. As they cooled
down, the molten rocks released hot
water from which unusual minerals
formed, containing, for instance, the
metal tungsten. But it remains a mys-
tery why this element accumulated
more in some deposits than in others.
This is a question that Dr. Friedhelm
Henjes-Kunst from BGR and other
geoscientists are seeking to answer
in the project Metals of Strategic Im-

0.5140

portance by determining precisely
the age of the tungsten-containing

minerals.

They are applying the samarium-ne-
odymium dating method, which is
based on the radioactive decay of the
samarium-147 isotope to neodymi-
um-143. “If you know which process-
es are responsible for the formation
of deposits, you can look for new
deposits in specific places,” says Dr.
Henjes-Kunst. Valuable metals fre-

quently accumulate in the crust only

0.5138

0.5136

0.5134

0.5132

maNdIumNd

0.5130

0.5128

| Wolframite mineralisation Yugodzyr (Mongolia)

in brief periods
of geological
history. Isotopic
dating can help
in identifying
promising rock

units.

BGR scientists
have dated the

Yugodzyr de-

0.5126 ——
02 04 0.6 0.8

osit, a large
1.0 1.2 14 P > g

tungsten deposit

Graph showing the age dating of a wolframite mineralisation in the Yugodzyr

deposit in Mongolia using the samarium-neodymium dating method. The age of

the sample is 169.3 million years (Ma).

in Mongolia, to

an age of 169.3

million years, placing it in the middle

of the Jurassic period.

The BGR team is also studying the
accumulation of rare earth elements
in a rock complex in northeast South
Africa. Their studies show that the

concentration levels in some rocks

Geoscientists from BGR and from CGS Pretoria

during field work on the Schiel Complex in
northeast South Africa.

within the complex are similar to
those found in large Chinese deposits.
Using age dating, the BGR scientists
are now planning to find out when
exactly the deposits were formed and
whether they formed contemporane-
ously with rock complexes rich in rare
earth elements found in other parts of
South Africa.

Contact:
Dr. Friedhelm Henjes-Kunst

BGR Report I 11
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German federal government incentive for exploration of natural resources

—OCUS OnN critica
‘eSOUrces

The German Federal Ministry for Economic Affairs and Energy
has launched an incentive to improve Germany’s supply of
critical resources. The German Mineral Resources Agency
(DERA), part of BGR, has been commissioned to provide

Wolframite concentrate produced in small-scale

mining, Bolivia.

Source: S.-U. Schulz (DERA)

Source: S.-U. Schulz (DERA)

12

expert support and is inviting applications.

4

Underground exploration of wolframite-bearing quartz veins in Bolivia.

In Saxony, the search is on again for
mineral resources: in the western
part of the Ore Mountains, Saxo-
ny, Minerals & Exploration AG are
exploring the P6hla-Globenstein
tin and tungsten deposit, while, at
Marienberg-Siid, Umbono Capital
Projects GmbH are searching for
indium, a metal of major economic

importance.

I BGR Report

Both projects are receiving funding
from the German Federal Ministry for
Economic Affairs and Energy (BMWi).
A total of 4.7 million euros have already
been made available by the ministry
for these two projects in Germany and
four other projects in Mozambique, Sri
Lanka, Bolivia and Spain. The fund-
ing is provided under the Exploration
Support Programme that the federal

government hopes will improve the

supply of critical resources to industry.
The scheme's funding totals 25 million
euros, 7.5 million in 2013 and again in
2014, and 10 million in 2015.

Critical resources include 14 metals
and industrial minerals, such as anti-
mony, cobalt, fluorite, gallium, germa-
nium, indium, platinum-group metals
(PGM), rare earth elements, tantalum
and tungsten. The projects funded in
2013 involved exploratory work above
and below the surface, and feasibility

studies.

DERA has been commissioned by
the BMWi to provide expert support
for the programme and handle ap-
plications. The project proposals are
assessed according to formal and tech-
nical criteria based on international
standards. The final decision on the
proposals is made by the BMWi, who

also provides the funding.

Contact: Siyamend Al Barazi
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MEOR: Microbially Enhanced Oil Recovery

Underground
piotechnology

Bacteria and other microorganisms can help extract hydro-

carbons from the ground

Microbes are normally undesirable
intruders in oil reservoirs. These sin-
gle-cell organisms transform hydro-
carbons into tar-like heavy fuel oil,
often producing hydrogen sulphide,
a toxic and corrosive gas, in the pro-
cess. In pipelines and other equip-
ment, they form biofilms that corrode

the metal or block pipes.

But there are many useful microor-
ganisms below the surface, which
so-called MEOR (Microbially En-
hanced Oil Recovery) strategies aim
to exploit. The idea is that these mi-

crobes will help increase oil produc-

Oil production

Water
well

injection well

o i

Water

Trapped
oil droplet

Sand grain

tion. Because currently only about a
third of the oil in a reservoir can be
recovered. In future, microbes could
help to extract the residual oil, which
is trapped in tiny pores in the rock

and is therefore inaccessible.

Useful microbes

BGR scientists led by Dr. Martin
Kriiger are working to achieve this
goal. “There is considerable poten-
tial for the use of microorganisms in
conventionally depleted reservoirs,”
says Kriiger. The microbiologist and
his colleagues are considering several

strategies. In one approach, the mi-

Selective plugging

Interfacial tension reduction

Sand grain

Microorganism Biosurfactant

Ways of using microorganisms to enhance oil production.

crobes would convert oil or coal that
is difficult to extract to methane gas,
directly in the reservoir. This would
increase pressure in the oil deposit,

and methane is also easier to extract.

Another option would be to cause
the microbes to produce surfactants,
soap-like substances, which could
remove the residual oil from the rock.
In a third approach, certain microbes
would be stimulated to form biofilms
or produce some sort of thickening
agent. This would seal the empty
areas of a deposit. If water is then
pumped into the reservoir, it will pri-
marily flow into the unsealed areas,

flushing out more oil.

Project in China

As part of the BGR project, Martin
Kriiger and his colleagues are cur-
rently studying microorganisms in
a reservoir in China, south of Bei-
jing. Initially, they are planning to
find out what microbes occur in the
deposit and what metabolites they
secrete. They are also studying what
substances improve the solubility of
oil. Kriiger is sure that “these MEOR
processes can provide additional en-
vironmentally friendly energy re-

sources.

Contact: Dr. Martin Kriiger

BGR Report I 13
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INDEX: Indian Ocean — exploration of polymetallic sulphides by BGR

Where metals
bubble up from the

seapned

INDEX 2013 expedition finds new ore fields

In autumn 2013, BGR scientists were searching for metal-rich
deposits, so-called massive sulphides, in the Indian Ocean.
The aim of their work was to submit an application for an
exploration licence to the Intemational Seabed Authority.

Research vessel Sonne during the expedition in the Indian Ocean.

The INDEX 2013 project took the
research vessel Sonne on one of its
last journeys. In the Indian Ocean,
southeast of Madagascar, a BGR
team discovered another previously
unknown inactive hydrothermal
field with considerable massive sul-
phide deposits on the seabed. These

ores contain copper, zinc and lead,

I BGR Report

and even precious and trace metals
such as gold, silver, tellurium, gal-
lium and selenium. "The findings
to date have been so encouraging
that we applied to the International
Seabed Authority (ISA) for an explo-
ration licence back in late 2013," says
Dr. Ralf Freitag, marine geologist at
BGR. The scientists found the cop-

per ores to have a silicic-acid coat-
ing, which partly protects them from
submarine weathering. "The ores we
have found suggest that there may

be significant deposits below the

sea," reports Freitag.

Lowering the box corer from the vessel for use on
the seabed.

Another highlight of this expedi-
tion: the scientists recorded a tem-
perature of 418°C at one active
hydrothermal vent — one of the
highest ever measured on the sea-
bed. "We assume that more metals
are precipitated from these hot hy-
drothermal solutions than in other
sulphide fields," says expedition
leader Dr. Ulrich Schwarz-Scham-
pera. And indeed, ROV Kiel 6000
collected copper-rich and zinc-rich

samples near the vent.

Contact:

Dr. Ulrich Schwarz-Schampera



Securing the Supply of Raw Materials

GPDN: Geoscientific Potentials of the German North Sea

North Sea on the

web

A mouseclick takes you 5,000 metres below the seabed

At the end of the project Geoscientific Potentials of the German
North Sea (GPDN) a new web portal went live. This provides in-
formation on the geological subsurface of the North Sea — from
the seabed down to several thousand metres below it.

It presents the North Sea as it has never
been seen before: complex fault zones
twist their way between light-coloured
salt structures, geological strata of var-
ious colours are stacked on top of each
other. The GPDN web portal presents

numerous 3D models that show the

The map server of the GPDN project provides simple GIS functions. The image

shows the sediment distribution map according to Folk.

first ever comprehensive and clearly
illustrated picture of the complex geolo-
gy of the German parts of the shelf sea.
Additional maps can be accessed via

the website and a special map server.

They give a 3D image of the subsurface

off the German coast.

BGR scientists in collaboration with
colleagues from the State Authority for
Mining, Energy and Geology (LBEG)
and the Federal Maritime and Hydro-
graphic Agency
(BSH) compiled
the necessary

data over a peri-

5 od of five years.
.'5!‘ As part of the
;_:.'_,-‘_‘ri:“* collaborative
s, A project Geosci-

entific Potentials
of the German
North Sea, they
carried out eight
expeditions and
prepared archive data for use on the
web portal. For the deeper subsurface
in the northwestern corner of the Ger-
man exclusive economic zone, the so-
called "Entenschnabel” (Duck’s Bill), the

Logo of the GPDN project.

experts developed a new interpretation
of the geological structures. Other ma-
jor topics were sediment distribution,
ground conditions and resource and

storage potentials.

Visitors to the GPDN website can access the vari-

ous project products from the homepage.

The project aims to contribute to the
sustainable development of the North
Sea economic area. It provides the sci-
entific basis for maritime spatial plan-
ning and helps to better coordinate the

different stakeholders interests.

www.gpadn.de (Language: German)

Contact: Dr. Lutz Reinhardt

BGR Report I 15
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Adviser to the International Seabed Authority

Guardian of our heritage

The exploitation of mineral resources in international waters requires a permit from the
International Seabed Authority. An expert from BGR is deputy chair of a commission that
advises this autonomous institution in legal and technical matters.

In the middle of the Pacific Ocean,
there is a no man's land half the size
of Europe, called the Clarion-Clipper-
ton zone. This area is of great interest
to many countries and international
businesses, because the seabed there
is covered with black manganese nod-
ules containing commercially signifi-
cant metals such as cobalt, copper

and nickel.

<\ON4,

5
=

oy

Logo of the International Seabed Authority.

The mining rights to this deep-sea
treasure are regulated by the Jamai-
ca-based International Seabed Au-
thority (ISA), set up in 1994, with
the entry into force of the United
Nations Law of the Sea Convention.
To date, 166 nations have signed
the treaty. ISA is the official guard-
ian of parts of the seabed that are
defined as the “common heritage

of mankind”. That includes all mar-

16 I BGR Report

Source: ISA

Head office of the International Seabed Authority

on Jamaica.

itime zones outside the boundaries
of coastal states® sovereign rights.
Environmental protection is a major
priority in all issues relating to deep

sea mining.

ISA's Legal and Technical Commis-
sion (LTC) develops binding licens-
ing rules to ensure the responsible
use of resources in international
waters. As Vice Chairman of the
LTC, BGR geophysicist Dr. Chris-
tian Reichert attends LTC meetings
twice a year. The 25 experts on the
Commission — legal professionals,
geoscientists and biologists — assess
licensing applications from coun-
tries for exploration or mining of
specific mineral resources, draw
up new regulations, and review the

reports submitted by licensees.

e: ISA

In 2012, the LTC was asked to define
regulations for the mining of man-
ganese nodules in the Clarion-Clip-
perton zone. Since then, it has been
working on a basic study that is cur-

rently at the review stage. The aim is

“72 to complete the regulatory framework

by 2016.

ISA has ruled that exploration is cur-
rently permitted in about one third
of the vast manganese nodule belt,
and mining activities are strictly for-
bidden in another third. This latter
area is now the world's largest marine

protected area.

Many areas of the seabed are home to a wide range

of animal species.

www.isa.orgjm/en/nome

Contact: Dr. Christian Reichert
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Risk assessment for metal resources

RISKy PUSINESS

German Mineral Resources Agency monitors market
situation for critical resources

As an industrialised country, Germany needs natural re-
sources to produce goods. The German Mineral Resourc-
es Agency (DERA) advises German industry on potential
risks relating to resource prices and supply.

Disruption of production in a
Chinese mine may very well have
unpredictable consequences for
German businesses — if the mine
produces the metalloid antimony,
for instance, which is mainly used in
flame retardants and lead alloys. If
China as the main exporter reduces
exports, prices may rise around the
globe. Between 2003 and 2013, for
instance, the price of antimony in-

creased by a factor of ten.

Other natural resources are also
at times subject to strong price
fluctuations, usually for economic
or political reasons. In 2006, BGR
responded to these challenges by
developing a risk assessment model
for natural resources. DERA, which
was set up in 2010, is continuously
enhancing this model. A team led
by Maren Liedtke, Ulrike Dorner
and Michael Schmidt studies, for
instance, existing trade obstacles

such as export restrictions, market

[1,000 t Sb content]
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Forecast scenarios for the trends of antimony supply and demand up to 2016.

power through country and indus-
try concentration, or the develop-
ment of the supply side through

exploration or mining projects.

Based on indicators such as these,
the scientists are currently devel-
oping different commodity risk
analyses for German industry.
Qualitative market analyses and a
quantitative model form the basis
for assessment. Using time series

data analysis, the major factors in-

mmmmmmm Global mine production until 2011

— = = Antimony demand forecast (CAGR 3.3 %)

Antimony is a major component in the produc-

tion of flame retardants.

fluencing supply security are inves-
tigated. Commodity risk analysis
offers an assessment of the current

market situa-
- tion and sce-
narios for the
supply situation
for individual

resources.

In their coali-

2010 2015 2020

tion agreement
of November
2013, the Ger-
man political
parties CDU,
CSU and SPD
specified that critical resources
should be monitored and that Ger-

'''''' Antimony demand forecast (CAGR 1.5 %)

Source: DERA

man industry should receive infor-
mation about their availability at
regular intervals. DERA's commod-
ity risk reports represent an impor-

tant contribution in this respect.

Contact: Maren Liedtke
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PANORAMA: Petroleum Assessment of the Arctic North Atlantic and Adjacent Marine Areas

nformation gaps in
he Arctic Ocean

BGR explores energy resource potential in the Arctic

The seabed of the northern Barents Sea and the waters
around Greenland are virtually unexplored in geological
terms. With its PANORAMA project, BGR is now taking a
closer look at this region, to assess its resource potential,

Many raw material experts expect to

find large, previously undiscovered

oil and gas reservoirs in the Arctic.

yet undetected deposits are located
north of the Arctic Circle, the larg-
est share below the seabed of the

Arctic Ocean.

The US Geological Survey (USGS)

estimates that about a quarter of as

However, the reliability of these esti-

mates is unclear. “Information about

the resource potential is based on
statistical calculations,” says BGR
expert Dr. Kai Berglar. Since the
Arctic Ocean is almost permanently
covered by ice, very few geological

data are available for many areas.

Tough working conditions close to the pack-ice limit.
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With its PANORAMA project, BGR
aims to expand the scope of knowl-
edge in this field. Berglar and his
colleagues are planning to carry
out geophysical and geological ex-
ploration work on the seabed of
the northern North Atlantic and
the northern Barents Sea. They are
primarily interested in tracing the
depositional history of the seabed
sediments since the opening of the
Arctic Ocean around 55 million

years ago.

The programme is scheduled to last
six years. During the first expedi-
tion in August 2013, BGR scien-
tists together with colleagues from
the University of Oslo explored the
northern Barents Sea. On board the
Italian research vessel OGS Explo-
ra, they advanced into regions that
until recently had been permanently
covered by ice. With the data they
have acquired, the scientists will be
able to model the deep Earth's crust
at the transition from the continen-
tal shelf to the Arctic Ocean.

www.ogr.bund.de/PANORAMA _en

Contact: Dr. Kai Berglar
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Oxidised Platinum Ores — resources for the future

Cay dirt: usetul raw materials
nelow our feet

BGR scientists develop processing methods for weathered platinum ores

Seventy percent of global platinum metals are found in South Africa. But a large proportions
of the ores are weathered and, therefore, the ores are uneconomic at present. BGR scien-

tists are working to enhance mining and processing methods.

In South Africa, many treasures lie
hidden in the ground - gold and
diamonds, for instance. But north
of Johannesburg, valuable precious
metals are literally below our feet.
An enormous, ancient rock body,
the Bushveld Complex, contains the
largest deposits worldwide of the
platinum-group elements (PGE) -
ruthenium, rhodium, palladium,
osmium, iridium and platinum.
However, the top layer of this pre-
cious metal deposit are weathered
and the contained PGE cannot be
extracted by conventional metallur-
gical methods. According to BGR
scientists Malte Junge and Dr. Thom-
as Oberthiir, the reddish-brown soil
could become an important source of

PGE in the near future.

Mining weathered platinum ores is
currently not economically viable, as
traditional processing methods yield
only a small output. In the BGR pro-
ject Oxidised Platinum Ores, Junge

and Oberthiir are developing new

Ore microscopy image of platinum-group miner-
als (platinum-iron alloy: white; laurite: bluish) and
sulphides (chalcopyrite: yellow; pentlandite:
cream-coloured) in a chromitite ore from the Ka-

ree Mine in South Africa.

Source: M. Junge

Open-cast mine at the Platreef, South Africa. The

weathered platinum ores near the surface are

clearly recognisable by their brown colouring.

methods specifically for these oxi-
dised ores. For this purpose, they are
studying how the PGE are chemically

bound in different minerals. Orig-

inal, pristine ores are already very
complex, because the PGE occur in
different forms within them - as dif-
ferent platinum-group minerals and
bound in sulfides. During weather-
ing, the precious metals are redis-
tributed and then locked in various

compounds.

For this project, on which several
German universities are collaborat-
ing, the scientists have analysed sam-
ples from the Bushveld Complex at
different stages of weathering. They
are also studying the solubility of
PGE in experiments. On behalf of
BGR, scientists at Jacobs University
Bremen are investigating new chem-
ical approaches for releasing PGE
from the rock. They have already
achieved high recovery rates of more

than 70 percent.

Contact: Dr. Thomas Oberthiir
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Planning data for Yaoundé

BGR heads interdisciplinary pilot project in Cameroon

Yaoundé, the capital of Cameroon in West Africa, has a problem with water. BGR scientists
in collaboration with colleagues from Cameroon and Bonn have analysed in which parts
of the city the water supply is particularly critical. Relying on samples, laboratory tests and
surveys, they were able to correlate groundwater quality with population health.

It rains a lot in Yaoundé. Dark
clouds frequently obscure the skies
over this metropolis in the centre
of Cameroon. On average, 1,600

millimetres of rainfall are record-

A The map shows sites where groundwater samples

were taken and households surveyed (coloured
dots) in the five districts of Yaoundé: Messa Car-
riére, Ekoudou, Madagascar, Biyem-Assi/Obili
and Ngoa Ekelé. The survey provides additional
information about the different housing and living

conditions.

ed annually, almost three times as
much as in Germany. Yaoundé is
located only three degrees north
of the Equator and surrounded by
tropical rainforest. Its two wet sea-

sons together last seven months.
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But the public water supply system
is inadequate nonetheless. “It can
currently provide only about a third
of the required volume of drinking
water,” says Dr. Robert Kringel of
BGR. Most of the population has to
rely on groundwater, which is often

polluted.

Difficult location

These problems with water result
from the city‘s location, but also
from inadequate urban planning
and a lack of investment, says Krin-
gel: “Yaoundé was originally built on
a watershed, at precisely the highest
point between two large rivers. In
terms of water supply, that's a rath-
er unfortunate choice of location”
Yaoundé is located about 250 kilo-
metres from the Gulf of Guinea.
The German colonial administra-
tion had founded the settlement in
the late 19th century as a research
station and base for its ivory trade.
After the First World War, Yaoundé
became the capital of French Cam-
eroons. While both the city and

its population grew rapidly, urban
planning was not able to keep the
pace. “Infrastructure developments
fell by the wayside. The water pro-
duction and treatment systems and
the sewerage system were never ad-
equately expanded,” explains GIS
expert Dr. Markus Toloczyki from
BGR.

Cameroonian scientists have been
carrying out regular water surveys
since the late 1990s. Cameroon's Na-
tional Institute of Statistics (NIS) is
now planning to set up a geograph-
ical inform