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Disclaimer: This presentation has been prepared by a member of the Anglo American plc group (“Anglo American”). By reviewing the slides you agree to be bound by the following
conditions. The release, presentation, publication or distribution of this document, in whole or in part, in certain jurisdictions may be restricted by law or regulation and persons into
whose possession this document comes should inform themselves about, and observe, any such restrictions. This presentation is for information purposes only and does not
constitute, nor is to be construed as, an offer to sell or the recommendation, solicitation, inducement or offer to buy, subscribe for or sell shares in Anglo American or any other
securities by Anglo American or any other party, or to enter into any transaction or project. Further, it should not be treated as giving investment, legal, accounting, regulatory, taxation
or other advice and has no regard to the specific investment or other objectives, financial situation or particular needs of any recipient. No representation or warranty, either express or
implied, is provided, nor is any duty of care, responsibility or liability assumed, in each case in relation to the accuracy, completeness or reliability of the information contained herein.
None of Anglo American or each of its affiliates, advisors or representatives shall have any liability whatsoever (in negligence or otherwise) for any loss howsoever arising from any use
of this material or otherwise arising in connection with this material.

Forward-looking statements and third party information This presentation includes forward-looking statements. All statements other than statements of historical facts included in
this presentation are forward-looking statements. By their nature, such forward-looking statements involve known and unknown risks, uncertainties and other factors which may cause
the actual results, performance or achievements or industry results to be materially different from any future results, performance or achievements expressed or implied by such
forward-looking statements. Such forward-looking statements are based on numerous assumptions regarding present and future business strategies and the environment. Important
factors that could cause actual results, performance or achievements to differ materially from those in the forward-looking statements include, among others, levels of actual production
during any period, levels of global demand and commodity market prices, mineral resource exploration and development capabilities, recovery rates and other operational capabilities,
the effects of global pandemics and outbreaks of infectious diseases, sustainability aspirations, the availability of mining and processing equipment, the ability to produce and transport
products profitably, the availability of transport infrastructure, the impact of foreign currency exchange rates on market prices and operating costs, the availability of sufficient credit, the
effects of inflation, political uncertainty and economic conditions in relevant areas of the world, the actions of competitors, activities by governmental authorities such as permitting and
changes in taxation or safety, health, environmental or other types of regulation in any relevant countries, conflicts over land and resource ownership rights and such other risk factors
identified in Anglo American’s most recent Annual Report. Forward-looking statements should, therefore, be construed in light of such risk factors and reliance should not be placed on
forward-looking statements. These forward-looking statements speak only as of the date of this presentation. Anglo American expressly disclaims any obligation or undertaking to
release any updates or revisions to any forward-looking statement contained herein. Certain statistical and other information included in this presentation is sourced from publicly
available third party sources. As such it has not been independently verified and presents the views of those third parties, but may not necessarily correspond to the views held by
Anglo American and Anglo American expressly disclaims any responsibility for, or liability in respect of, such information
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Global mining and/or exploration presence, in South Africa, 
Zimbabwe, Botswana, Namibia, Angola and Zambia, United 
Kingdom, Australia, Canada and Greenland, Brazil, Peru, Chile 
and Ecuador

Diversified commodities: Iron ore and manganese, metallurgical 
coal, copper, nickel, platinum group metals, diamonds, fertilizers

Investor presentation, 11 Dec 2021
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• Context

• Architecture of two Cratons

• Terrain

• Geochronology

• Discussion and Conclusions



Context of Study
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• Objective 
To gain new insights into the architecture and tectonic and temporal evolution of Central Africa, to support 
new project generation

• Rationale
 Basement architecture poorly constrained, due to lack of geoscience data

 Geology mainly limited to investigations during colonial times

 Radiometric data scarce, comprising largely pre-1990’s ages, no longer considered reliable

 This has started to improve, with the release of new PLANAGEO data for Angola through IGEO

• Scope
 Southwestern part of the Central African Craton in Angola and DRC

 Area extent of >2 million km2, much of which is covered by Phanerozoic sediments



Architecture of Southern and Central Africa

7

Geological Society of Zimbabwe, 27 January 2022



Zimbabwe Geology
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Jelsma et al. 2021 and references therein



Craton Architecture and Geochronology
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Jelsma et al. 2021 and references therein



Angola Geology
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Cover isopachs, Haddon 2006



Central Africa Geochronology
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This study*

Martin Klausen and students

Ariel Boven**

CIMERA research team

*McCourt S, Armstrong RA, Jelsma H, Mapeo RBM (2013). New U-Pb SHRIMP ages 
from the Lubango region, southwest Angola: insights into the Palaeoproterozoic 
evolution of the Angolan Shield, southern Congo Craton, Africa. Geol. Soc. London, 
170, 353-363, doi: 10.1144/jgs2012-059
*Jelsma HA, McCourt S, Perritt SH, Armstrong RA (2018). The Geology and 
evolution of the Angolan Shield, Congo Craton. In: Siegesmund S. et al. (eds.), 
Geology of Southwest Gondwana, Regional Geology Reviews, 217-239. Springer. 
**Boven A, Liégeois JP, He H, Yang J, Jelsma H, Armstrong R. (2011). The southern 
Kasai shield: a metacratonic boundary of the Congo craton?. , International 
Conference on Craton Formation and Destruction - ICCFD, p.161-162, Institute of 
Geology and Geophysics, Chinese Academy of Sciences, abstract and poster

Not included:
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Geochronology
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Geochronology
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• 10 geological surveys were conducted (2007-2014) in Angola and DRC

• As part of the work program, samples were systematically collected for petrography and a 
selection submitted for geochronology studies

• All analytical work was conducted at ANU using the SHRIMP zircon method, using one 
instrument and all were analyzed and processed by Dr. Richard Armstrong

• 250 samples were collected

• 147 samples were analyzed for whole rock lithogeochemistry

• 63 samples were analyzed for geochronology



15

Geological Society of Zimbabwe, 27 January 2022



16

Geological Society of Zimbabwe, 27 January 2022



17

Geological Society of Zimbabwe, 27 January 2022

South Kasai 
gneisses

Gneiss (South Kasai)

Magmatic age = 2996 ± 3 Ma

Inheritance at:
#14: 3366 Ma
#11.1: 3364 Ma

Granite

Magmatic age = 2747 ± 8 Ma

Metamorphism at:
#20.1: 2098 Ma

Cathodoluminescence is an optical and electromagnetic phenomenon in which electrons impacting on a luminescent material, cause the 
emission of photons which may have wavelengths in the visible spectrum
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Angolan Shield

North Kasai

South Kasai

Lufilian Arc

Time chart 1 comparison 
across Cassange basin:
• Angolan Shield in west
• Kasai Kwango in east
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Central Shield Zone in Angola: 
Archean (left) and Proterozoic (right) 
gneisses and granites
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Kwango Kasai 
in Angola: 
gneisses and 
granulites along 
Kwango River
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Time chart 1 comparison 
across Cassange basin:
• Angolan Shield in west
• Kwango Kasai in east



Angolan Shield

North Kasai

South Kasai
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Time chart 2 comparison 
across Central Kasai Shear 
Zone (CKSZ)
• North Kasai
• South Kasai

Lufilian Arc
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CKSZ= 40-80 km wide and separates the 

South Kasai and North Kasai Domains

North
Kasai South

Kasai

Mbuji-Mayi Basin

CKSZ
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North Kasai gneisses 
and granites
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South Kasai 
gneisses
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Time chart 2 comparison 
across CKSZ, separating 
North Kasai and South 
Kasai domains
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Example: Hornblende gneiss intrusive in CKSZ



Discussion and Conclusions
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Discussion and Conclusions
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Three crustal tectonic domains may be distinguished

1. 3.5-2.5 Ga ancient South Kasai Domain
intruded by 2.5 Ga Rapakivi granites (significance?) and by 2.1-1.97 Ga granites
bearing certain resemblance to Sebakwe Domain of Zimbabwe Craton

2. 3.0-2.7 Ga juvenile North Kasai + Kwango Kasai domains
2.5 Ga Rapakivi granites absent, 2.1-1.97 Ga granites present
bearing certain resemblance to Western Domain of Zimbabwe Craton

3. c. 1.97 Ga Angolan Shield continental arc system built on 2.8-2.5 Ga substrate



Discussion and Conclusions
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• NKD and SKD may have accreted at ~2.1 Ga along CKSZ, suggested by the age of 
syntectonic hornblende gneisses (diorites), within CKSZ.. 

• The associated red-bed Lulua-Luana graben was dated as <2.0-1.9 Ga.

• North Kasai and South Kasai domains may have accreted at ~2.1 Ga

• Angolan Shield and Kasai Craton may have accreted at ~1.97 Ga

• Of note are the marked differences between the different domains, in terms of lithologies, 
their geochemistry, as well as age constraints and structural geometries mapped.
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