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WHO WE ARE

- The national geoscience agency

. The trusted advisor to Government [
on the geology and geography of & &
South Africa

Formed by the amalgamation of 3 ... R
former Surveys, the oldest of B e
which - the Geological S s B
Commission of the Cape of Good

Hope - was founded in 1895.
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WHO WE ARE v

To provide innovative geoscience solutions to support the NDP and other
Government plans that address economic growth, poverty, inequality, job creation,
education, clean water, affordable and clean energy, and safer communities.

The integrated and multidisciplinary geoscience mapping programme (IMMP).
The IMMP is developed to foster the sustainability of the organisation in a

constantly changing state of polity, the economy, society and the ever-shifting
scientific and technological landscape.
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WHAT WE DO & WHERE WE DO |IT *

Drivers for economic growth
* Mineral resources pipeline

* Energy security

» Water security

* Marine mapping

» Geohazards mapping

* Infrastructure and land-use

* Innovation

» Geosclience diplomacy
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ENERGY TRANSITION MINER

Batteries/Electric Vehicles

Lithium, Cobalt, Nickel, *REEs,
Aluminum, Copper

REEs, Copper, Zinc

Hydrogen Electricity Networks
s

Nickel, Platinum Group Copper, Aluminum
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Solar Lithivm

— Cobalt

Copper, Aluminum

Indium
Vanadium
Nickel
Silver
Neodymium
Molybdenum
Aluminum
Geoth |
eOt erma Copper

Manganese

Nickel, Chromium

/

Growing Demand

By 2050, low-carbon technologies will demand a higher
percentage of the world's mineral production. To meet this
demand, sustainable and reliable production will need to keep up.
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MINING MATTERS

\

RN,
COR ™ ».
 Puifien ‘A

Ericsson & Lof (2019) https://link.springer.com/article/10.1007/s13563-019-00191-6

More contribution to wealth E Less contribution to wealth
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https://link.springer.com/article/10.1007/s13563-019-00191-6

MINERALS EXPLORATION

CHALLENGE AND THE OPPORTUNIT

The Exploration Triangle and Scales of Targeting
e Scale reduction
\5 Drilling design, planning, operations

Q
5%
P2 Most exploration
. . 0
Direct Detection 0% %b 0,// focus and budget . .
A )
A * De-risk
Prospect % z 4. Prospect generation and maturation e rIS I n g
/ Play Analysis \ I I ||nera|S
Ta_rgetlrg a?d 3. Identify where to go t
mineral system %) prospecting and acquire data pl
prediction Mineral System Analysis \ /)’é/_ % eX O ra I O n
%%
O’%% Route to Reserves
2. O% 2. Locate permissive tracts. focus
Province Evaluation zZ7 Discern which to analyse
%
%

/ Province Screening & Business Strategy \ \1 Which regions to assess
2021 Route to Re

https://sgc.com.au/
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SOUTH AFRICA’S CRITICAL
MINERALS DISTRIBUTION

Critical Minerals
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MINERALS EXPLORATION
CHALLENGE AND THE OPPORT

Critical minerals needed for just transition are under cover

g



MINERALS EXPLORATION

CHALLENGE AND THE OPPORTUNITY:

*  Finding new resources is getting much harder — the easy “stuff” has been found
* Industry consolidation
* access challenges
*  decreasing grades
*  reduced grassroots spending
« depleting talent pool of experienced geologists
«  exploring at depth and under cover
e  changing geopolitical environment, which links to the risk appetite of companies
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GEOSCIENCE MAPPING FOR
MINERAL DEVELOPMENT IN SA

- - ‘
Surface geochemistry, remote sensing
Cover-thickness, AEM, benchmarking
§- Groundwater Hydrochemistry
Solid-geology compilation, stratigraphy, events Mineral Potential
%_ Crustal architecture: seismic & MT = | Prediction
3
% Isotope Mapping and age dating Drilli ng
=
Mantle architecture: seismic & MT
[=%
8 g Fluids Melts & xenoliths
_ﬁ: ] Metals
':E ‘é- —

Adapted from R. Blewett (2018)
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GEOSCIENCE MAPPING FOR
I\/IINERAL DEVELOPMENT IN SA

Wirrda well Olympic

Need to know the regional Woomera “Acropolis  Dam 7 Vulcan
(South) v v v v
v vV v e b g T e e A

context of mineral systems

» ALL world-class deposits lie : /’
above geophysical/geochemical
anomalies in the lithospheric ] Upper
mantle - 8 mantle
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GEOSCIENCE MAPPING FOR
MINERAL DEVELOPMENT IN SA
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GEOSCIENCE MAPPI
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MAPPING COPPER, LEAD, ZINC
POTENTIAL INSOLITL

Namaqua-Kalahari boundary
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MAPPING COPPER, LEAD, ZINC
POTENTIAL IN SOUTH AERICA

Thus far, 2/3 of the Northern Cape .| Legend
Province has been surveyed —

PROVINCIAL BOARDER
® PLANNED MT STATIONS

The results, though preliminary,
correlates with the mapped geology and
pointing to structures and could add to
understanding the model of the region

Future plans:

— Finish the Northern Cape Survey
— Extend the survey to cover the entire country
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MAPPING COPPER, LEAD, ZINC
POTENTIAL IN SOUTH AERICA
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MAPPING LITHIUM POTENTIAL |
SOUTH AFRICA
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MAPPING GOLD IN GREENST(
BELTS , 4
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South Marginal Zone SMZ

(sheared hydrated granulites)
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MAPPING VANADIUM PIPES IN TH
BUSHEVELD COMPLEX
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GEOSCIENCE MAPPING FOR
MINERAL DEVELOPMENT IN SA {
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GEOSCIENCE MAPPING FO
MINERAL DEVELOPMENT IN
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Offshore placers: Diamonds, gold, tin, heavy minerals (Ti-Zr)
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GEOSCIENCE MAPPING FOR
ENERGY DEVELOPMENT IN SA

2030

i' Universal energy access |
‘A All new buildings are
zero-carbon-ready 2040
" 60% of global car sales | ‘ 2035 50% of existing buildings
Gt CO, | ‘ are electric | l Most applicances and feﬁ’)ﬁ"ed?l ;
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GEOSCIENCE MAPPING FOR
ENERGY DEVELOPMENT INESYa

Bloomberg

Africa Edition v

IHI's deep-ocean Kairyu has two counterrotating turbines. Source: IHI Corp/NEDO

Green|Cleaner Tech

Giant Deep Ocean
Turbine Trial Offers
Hope of Endless Green
Power
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GEOSCIENCE MAPPING FOR
ENERGY DEVELOPMENT - CABRON

CAPTURE UTILIZATION AND STORAC
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Net Zero
by 2050

A Roadmap for the
Global Energy Sector

Net Zero by 2050 Interactive
iea.li/nzer

Net Zero by 2050 Data
iea.li/nzedata




GEOSCIENCE MAPPING FOR

NORTH LEBOGANG SOUTH
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GEOSCIENCE MAPPING FOR
ENERGY DEVELOPMENT IN SA

The CGS produced SA's first geothermal Bty = Waler apr
energy potential map. S Power Pan

Fluid is recycled to the
reservoir through the INjeCtion s——
well to complete the loop

Fluid is pumped to the
surface through
production wells

Five key areas were identified for focussed

Investigations. R
it g

maintains the reservoir fluid

. Two of these areas, i.e., Limpopo and KZN | g
has been studied in detail |
. : \/r > ‘

Possible presence of low-enthalpy
)M_‘,
reSources. Fluid flows through the rock BT N\

along permeable pathways,
picking up in situ heat
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MAPPING BASALT FIBRES
POTENTIAL IN SOUTH AFRICA FOR

Felsic
Rhyolite

Intrusive rocks

Basalt stone Melted Basalt Stone Fiber bobbin

Stone Heat Roving PultrusionLine  Basalt Rebar
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MAPPING BASALT FIBRES o
POTENTIAL IN SOUTH AFRICA FOR %4
INFRASTRUCTURE DEVELOPMENT =

« The first attempts to produce basalt fiber were made in the USA in 1923 by Paul Dhe who
was granted US patent.

« These were further developed after World War Il by researchers in the USA, Europe and
the former Soviet Union ; especially for military and aerospace applications.

« Since declassification in 1995 basalt fibers have been used in a wider range of civilian
applications.
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MAPPING BASALT FIBRES
POTENTIAL IN SOUTH AFRI
INFRASTRUCTURE DEVELOP

| ———

Gel unlimited aceess W even more from 1OL

& IoL B3

Access to sufficient water is a fundamental right, according to
section 27 of our Constitution_ It is a need - not a want or a
luxury. Yet, unfortunately, clean water is a scarce resource in
Africa

As it stands, only 64% of South African households have safe
drinking water. At least 9% of South Africans draw their water from
polluted rivers and springs, whilst the most alarming statistic is
that 37% of the water supply in the country is lost through
leakages due to lack of maintenance of water infrastructures

Currently, South Africa is facing its own water crisis. The issue is
made worse by the fact that the government, according to Deputy
President David Mabuza, does not have the capacity to fix the

asalt fibres interior cladding . .- - s | —uater| 2

This is not the first time that government has lar 1a lack of

panels f oS S capacity when it comes to tackling the water crisis. The question
- ; = 4 then is: what is lacking? |s it human capital? If so, there are
many unemployed graduates whose skills could be utilised. If
financial capacity Is the issue, government must address
corruption - particularly at the | of local government

The most prevalent causes of the South African water crisis are:

1. Water leakages due to lack of infrastructural maintenance
2. Aging infrastructure



MAPPING BASALT

POTENTIAL IN SOUTH AFRICA FOR®
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VELOPMENT

Regional geological assessment
for Basalt Fiber across South
Africa undertaken by Council for
Geoscience (December 2021)

Further mineralogical
characterisation and geochemical
studies currently undertaken by
CGS




MAPPING BASALT FIBRES
POTENTIAL IN SOUTH AFRICA '- s
INFRASTRUCTURE DEVELOPMENT

« The global basalt fibre market size was $283.8 million in Basalt Fiber Market imiene
2021, and it is projected to reach $798.6 million by the year ARET $
2030, advancing at a projected CAGR of 12.2% during @ &

2021 APAC

Market Growth

2021-2030. Wil Accelerte $2208;68 Million Genero’rded
: [ ¥ aroun
(Source: ReportLinker, 19 July 2022) [FO2Y-2990) $798.6 Million $150 Million

in 2021

GROWTH

« This can be attributed to the fact that glass fibre can be o DRIVERS

replaced with basalt fibre in polymer matrix composites as a i
potential polymer reinforcing material.

omotive & transportation sector

Basalt Fiber Market
By End Use, in Value (2021 & 2030)

« The material is considered environment-friendly, with similar
properties to carbon fibre and glass fibres.

« Applications in nuclear power, engineering, civil construction,
automotive, defence and concrete reinforcement industries.

rrrrrrrrrrrr
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MAPPING AGGREGATE POTENTIAL aai=
IN SOUTH AFRICA FOR

« Government intends to invest on
Infrastructure development projects
over the next 15 years

* The effective implementation of such a
programme will require vast amounts
of good quality construction materials

(e.g., aggregates) in support of

Infrastructure development.
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MAPPING AGGREGATE POTENTIAL &

IN SOUTH AFRICA FOR

INFRASTRUCTURE DEVELOPI\/IENT\"

« Government intends to invest on =g
Infrastructure development projects over
the next 15 years

* The effective implementation of such a
programme will require vast amounts of || %
good quality construction materials (e.g., ||. '
aggregates) in support of infrastructure M e e
development. 8.
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GEOSCIENCE DATA PORTAL

https://maps.qeoscience.org.za/portal/apps/sites/#/interactivewebmar

HOME DATA CATEGORIES APPLICATIONS DOWNLOADS FACILITIES CONTACT Us COMMENTS & ERRORS GETTING STARTED

p—

Council for Geoscience

TRVVRERG,
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https://maps.geoscience.org.za/portal/apps/sites/#/interactivewebmap

GEOSCIENCE DATA PORTAL

Ground

Onshore Seismic ATy A 2

7

Regional

/| Regional
Radiometric

Airborne
Magnetic

» =
» =

T™IRSA [° A > Total_Count_Radiometric
X Valve
e 8 wHGh 152636
. 5 i ’ Low: 204036 ’
= o o 1 aw o R
— o s

. https://maps.geoscience.orgd.za
~Iportal/apps/sites/#l/interactive
-webmap

2|

Geochemistry
(1:50K)

, High res magnetic

A Geotechnical 7, A
radiometric [ 4l M :

(1:50K)

Dolomite layer o i ) A Exploration and ‘(,‘; A : A

[
e

WOMEO #MI2023 | miningindaba.com



https://maps.geoscience.org.za/portal/apps/sites/#/interactivewebmap
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CONTACT US AT:

HEAD OFFICE

280 Pretoria Street,
Silverton, Pretoria, 0184,
South Africa

Private Bag X112,
Pretoria, 0184
Q Tel: +27 (0)12 841 1911

Fax: +27 (0)12 841 1221
@ Email: info@geoscience.
org.za
€& Web: http://www.
geoscience.org.za

O@CGS_RSA ﬂ m
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