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Location

Waterberg Coalfield
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Importance of Waterberg Coalfield

* Future of SA coal resources

* EXxxaro —

* Grootegeluk Mine:

* Resources 5 559 Million tonnes (Mt)

* Reserves 3 308 Mt (included in resources)
* Other resources — 6 662 Mt

From: Exxaro Annual Report 2008

Witbank : 10 140 Mt reserve
Highveld : 10 000 Mt
Ermelo : 4 600 Mt

From : Jeffrey 2005, all figures for 2000

SA Production ~250 Mt (2007) -
From: SAMI, 2008 GI E
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Coal consumption in South Africa

M Electricity m Synthetic fuels
Metallurgical M Industries
B Domestic B Mining a

From: ESI-Africa GI R
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Courtesy Exxaro

[
Grootegeluk Coal Mine GIR
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Courtesy Exxaro

Grootegeluk Coal Mine — mining operations GIR
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Courtesy Exxaro

Grootegeluk Coal Mine — Processing Plant GIR
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Geological Setting
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Karoo Supergroup
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[
Grootegeluk Coal Mine — coal seams GI R
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i waterford Formation

Fort Brown Formation
Ripon, Laingsburg &
Vischkuil Fms

Prince Albert, Whitehill
& Collingham Fms

Dwyka Group

Pre-Karoo rocks

Johnson et al., 2006
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Deposional environments
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Dune field

@) Alluvial fan

@ Braided rivers
@ High-sinuosity (meandering) rivers
@ Subaerial delta plain

@ Delta front

® Prodelta slope

(1) Basin plain with turbidite fans
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Airborne Geophysics

e Stoffel Fourie’s presentation
* Radiometrics
* Magnetics

GIR
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Waterberg Total Count Data
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Waterberg Magnetic Data
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Magnetics (nT)
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Magnetics (nT)
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Analogue with East African Rift
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Analogue with East African Rift

TYPICAL CROSS-SECTIONS

NOTE  PLAl  VIEW SHOWS INFRA-STRUCTURE
OF CROSS -SECTION Aj- A

From: Rosendahl, 1987
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Main Ethiopian Rift (MER)

Northern MER
A Al
4 Boseti Arboye

magmatic border fault
segment

From: Corti, 2009 GI e
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Bordy and Catuneanu, 2001

Waterberg Coalfield
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Cross-section Tuli
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Main Karoo Basin Tshipise Basin Tuli Basin
i "-‘
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Foresag Rift system with two sub-basins

Asymmetric basins

Bordy and Catuneanu, 2001 GI R
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Karoo tectonic setting
e (Catuneanu et al. 1998 - retro-arc foreland
basin

* Tankard et al. 2009 — lithospheric deflection
due to subduction-driven mantle flow

* Both models — have rifting late in basin
development

* Here we support early rifting in the smaller
basins

GIR
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South North
- 1Ga le—— PROTO-GONDWANA
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R e R

GONDWANA
+«>1000 km— Cape Orogeny
Arc “

e

3. Compression in
southern Gondwana

~ 183 Ma: end of Gondwana Era

/ Pan African ¢

———— AFRICA ————

Cape Fold Belt

udiat.s

¥ 4. Break-up of Gondwana

[ime

Pan African ,
basement (|

z|
Z
~
P!

e o i

Karoo Supergroup
From: Catuneanu et al., 1998

our future through science



E Late Carboniferous Shortening and Uplift 330-305 Ma

D Bokkeveld-Witteberg Subsidence by Mantle Flow  405-330 Ma

C Table Mountain Subsidence by Mantle Flow 470-405 Ma

l

B Piekeniers Rifting by Upper Crustal Extension 490-470 Ma

A Saldanian Orogeny 650-500 Ma

Youngest Cape Supergroup

Tankard et al., 2009

e CSIR
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Karoo Supergroup

H Tectonic Resetting and Drakensberg Flood Basalts 200-180 Ma

Youngest

G Cape Orogeny and Transtensional Foreland Basin ~ 250-200 Ma
EB B H D T

F Early Karoo Dynamic Subsidence by Mantle Flow 290-260 Ma

E Late Carboniferous Shortening and Uplift 330-305 Ma

Tankard et al., 2009

Oldest GiR
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Future work

* Geophysical

* Gravity

* EM

® Seismics — problem with farmers !

* More sedimentology

GIR
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Questions ?

Courtesy Exxaro
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Thank you

Acknowledgments : Coaltech, CGS, CSIR
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