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MinRex Resources Limited 
Mining 

Speculative Buy 
MRR A$0.105             TARGET PRICE A$0.310 
MinRex Resources Limited (MRR: ASX) is an exploration company, listed on the 
Australian Securities Exchange, with its present focus being the exploration of gold, 
base metal and tin projects in Western Australia and Tasmania. MRR is also actively 
evaluating other exploration and corporate opportunities.  
MRR’s acquisition of five gold focussed tenements in the epicentre of Australia’s 
latest gold rush region – the East Pilbara, is likely to attract interest as the influx of 
junior companies begin their exploration programmes.  Six gold nuggets were found 
on MRR’s Marble Bar project during a field evaluation in Dec’17, highlighting the 
potential of the area. Winners will be difficult to pick but exciting news flow from 
the region should continue to attract investment.  We rate MRR a SPECULATIVE BUY 
with a price target of AUD0.31 assuming successful exploration efforts.  

Gold Nuggets At Marble Bar Herald 
MRR’s Entry Into East Pilbara 
The Pilbara Gold Rush 
•  The Pilbara Region has become subject to considerable 

investor interest due to the discovery of gold nuggets in the 
basal Fortesque Group Sediments.   Two geological models 
are being postulated: , that of conglomerate-hosted gold, and 
high grade orogenic gold.  

• Shares in Canada's Novo Resources Corp (NVO: TSX.V), which 
established a joint venture with Artemis Resources Ltd (ARV: 
ASX) in May, have surged to give the exploration company a 
market capitalisation of over CAD700M.  Artemis’ market 
capitalisation has jumped almost 10 times from around 
AUD20M to as much as AUD195M since July 

• Although vast amounts of exploration work is still required to 
confirm the gold-bearing nature of the prospective sequences 
within the region, speculative activity is likely to continue to 
drive volatility and high trading volumes until drilling and 
sampling either prove or disprove an economic discovery, 
with share prices possibly trading at several multiples of 
current value in the interim. 

 

Three Project Areas Defined 
• MRR have acquired a 70% interest in five highly prospective 

licences in WA’s East Pilbara region which are prospective for 
gold as well as copper, lead, nickel and associated precious 
metals including silver and PGM’s.  

• The licences are held within 3 Projects: Bamboo Creek, 
Marble Bar and Daltons.   The Bamboo Creek Project contains 
some historical rock chip samples 0f 30g/t Au at Norm’s Find . 

• All tenements have basement (orogenic) gold potential and 
there is also the promise of conglomerate hosted gold 
deposits, such as those of the Witwatersrand Basin. 

• Prominent discoveries in the surrounding region include Novo 
Resources Corp’ (NVO: TSX-V) Comet Well, Artemis Resources 
Ltd’ (ARV:ASX) Mt OscarWits, the JV between Novo and 
Artemis at Purdy’s Reward, and the Haooma Mining NL (HAO: 
ASX) projects, including at the Comet Mine near Marble Bar 
and at Bamboo Creek. 
 

Gold Nuggets Found On Marble Bar 
• All the projects were visited in December 2017 as part of a 

field investigation and due diligence.  Six gold nuggets 
totalling 22.7g were recovered from the Marble Bar Project 
area.  Additional rock chip samples were collected and 
chemical analysis is awaited. 

 

Artemis Takes Strategic Stake In MRR 
• As part of the placement  undertaken, Artemis Resources Ltd 

(ARV: ASX) has taken a strategic stake in MRR.  This will 
ensure that ARV remains a part in any of the developments 
that may occur in any of MRR’s projects. 

 

Company Data 
Number of shares 77.1M 

Market Capitalisation $8.1M 

Free float (%) N/A 

12-month high/low $0.195/$0.045 

Average Daily Turnover ($m) 0.0007 

% S&P/ASX200 N/A 

DDM Ranking N/A 

% All Ordinaries 0.000% 

GICS Industry Group Mining 

Source: FactSet, Ever Blu Capital  
 

Share price performance 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: FactSet, EverBlu Capital 
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Company Snapshot 

  MRR listed on the ASX in September 2011 raising AUD3.5M with the two assets 
listed below.   

- Deflector Extended Gold Project (Western Australia) 
- Heemskirk Tin Project (Tasmania) 

Exploration is ongoing on the properties but remains in the early stages. 

  On 28 November 2017 MRR announced that, subject to due diligence and 
shareholder approval, that it was acquiring  a 70% stake in five highly prospective 
licences with gold potential in the East Pilbara Region of Western Australia. 

The material terms of the Acquisition are as follows: 

- MinRex has paid a non-refundable deposit of $100,000 (plus any 
applicable GST) on execution of the Heads of Agreement; 

- MinRex has agreed to make a further cash payment of $650,000 (plus any 
applicable GST) and issue 14,583,334 fully paid ordinary shares in the 
capital of MinRex (Shares) at a deemed issue price of $0.12 per share to 
the Vendors at settlement of the Acquisition. 

None of the vendors are related parties of the Company. 

Settlement of the Acquisition is conditional on, inter alia, completion of due 
diligence from both parties on each other, and MinRex shareholder approval in 
general meeting. 

The Acquisition is structured through MinRex acquiring: 

- 100% of the shares in East Pilbara Conglomerates Pty Ltd (ACN 622 893 
707) (EPC) an entity that beneficially owns 70% of E45/4853, 

- 100% of SR (Sale Entity) Pty Ltd (ACN 622 925 188) (SR (Sale Entity)) an 
entity that beneficially holds 70% of E45/4560 and E45/4681; and 

- upon grant, 70% of P45/3039 and P45/3040 (Parker Tenements) from 
Richard Parker. 

As part of the a Private Placement raising of AUD750,000 undertaken, Artemis 
Resources Ltd has taken a $250,000 strategic stake in MinRex to ensure they are a 
part of any developments that may occur in these prospective tenements. 

  Upon settlement of the Acquisition, MinRex’s then subsidiaries shall form separate 
joint ventures in relation to their interests in their respective tenements for the 
purpose of exploration and development of those tenements on the commercial 
terms set out in the Heads of Agreement and otherwise on terms and conditions 
acceptable to both parties. 

MinRex has also agreed to sole fund all exploration costs in respect of the 
Tenements held by those entities (which term shall include further tenements 
granted in respect of the ground the subject of existing Tenements) for a 
minimum of $500,000 (in aggregate) (excluding geologists’ salaries, 
administration, costs, rates and taxes) over 2 years and to keep the Tenements in 
good standing thereafter. 
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  Price Target 

  The Pilbara Gold Rush 

 
 
 
 
 
 
 
 
“Highly prospective for conglomerate gold 
mineralisation considered analogous to the 
Witwatersrand in South Africa” 
 

 The initial interest was sparked when Canada’s Novo Resources Corp. began finding 
small watermelon seed-shaped gold nuggets at Artemis Resources Ltd’s Purdy’s 
Reward prospect south of Karratha as part of an exploration joint venture between 
the two companies. 

Since then, a host of explorers with neighbouring tenements have begun scouring 
their land for similar finds while others have rushed to peg ground in the vicinity. 

NovoGold Resources has noted the similarity in size and shape of the Pilbara 
nuggets and those of South Africa’s Witwatersrand Basin, which has produced more 
than 2 billion ounces of gold. The hypothesis is that the conglomerates of the Pilbara 
could host a gold system that is either similar to, or was once connected with the 
Witswatersrand and which could be similarly rich.  Novo has been exploring the 
Beatons Creek area with two geological models being, that of conglomerate-hosted 
gold, and high grade orogenic gold. Close watch will be kept on the work done by 
Novo, Artemis and De Grey Mining Ltd (DEG: ASX) to understand the complex 
mineralisation controls and minimise exploration risk in doing so. 

The Novo/Artemis and De Grey discoveries, including a significant quantity of gold 
nuggets found at surface, are associated with a regionally extensive geological 
formation known as the Fortescue Group of rocks, which includes the lower, Hardey 
Formation and the Mount Roe Basalt.  

Novo’s Witwatersrand theory has attracted plenty of cynicism but until the 
necessary exploration work is carried out there will be plenty of excitement in the 
market driven mostly by news flow.   

 
 
Similar type deposits have been found in 
Ghana and Brazil 

 Similar Witwatersrand type deposits have been found such as the Tarkwa Gold 
Fields in Ghana, Africa and the Jacobina Gold Deposit in Brazil. However neither 
have come close to the size of the Witwatersrand. Besides Novo Resources working 
on paleo-placer projects in the Pilbara region, junior exploration company Inventus 
Mining also have a paleo-placer related project in the Huronian Basin near Sudbury, 
Canada. 

  Peer Companies And Valuation 

 
 
 
 
Price target is AUD0.31 

 No exploration drilling results have been released from any company operating in 
the Pilbara yet. Scale and continuity, essential for a commercial project, could be 
difficult and depositional theory has not been demonstrated.  The influx of juniors 
into the area has been swift and a shift is underway from surface sampling to 
drilling.  This will help solve some of the questions posed by the market and start 
the process towards firming up a reportable resource.  There will inevitably be 
winners and losers but at this early stage they are difficult to pick.  MRR have entry 
to this  new area through its prospective acquisition of the five properties and only 
exploration will confirm whether an economic gold deposit exists on its properties.  

We have therefore based our price target on the average market cap of all the 
companies that have tenure in the areas of interest in the Pilbara that are listed on 
the ASX.   It implies that we believe that all companies have an even chance, at this 
stage, of finding a gold deposit. 

Using the average of AUD24M market capitalisation would imply a share price of 
AUD0.31 assuming 77.1M shares on issue.   

We have not included Novo Resources, which is listed on the TSX, or its Australian 
analogue, Artemis Resources, in our price target calculation due to excessive 
Canadian market influence. NVO’s market cap now stands at AUD744M! 
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  FIGURE 1: PILBARA PROSPECTIVE GOLD EXPOSURE 

 
 
 
 
 
 
 
 
Market capitalisation averages 
AUD28M   

 CODE ASX NAME MARKET CAP 
(AUDM) 

ARV ARTEMIS RESOURCES LIMITED $153  

BOA BOADICEA RESOURCES LIMITED $6  

CDT CASTLE MINERALS LIMITED $7  

CHN CHALICE GOLD MINES LIMITED $47  

CZR COZIRON RESOURCES LIMITED $38  

DEG DE GREY MINING LIMITED $50  

DGO DGO GOLD LIMITED $11  

HDY HARDEY RESOURCES LIMITED $13  

HAO HAOMA MINERALS NL $44 

IPT IMPACT MINERALS LIMITED $20  

KAI KAIROS MINERALS LIMITED $36  

KZR KALAMAZOO RESOURCES LIMITED $7  

MZN MARINDI METALS LIMITED $20  

RTR RUMBLE RESOURCES LIMITED $21  

SEG SEGUE RESOURCES LIMITED $8  

SOR STRATEGIC ELEMENTS LIMITED $17  

TAR TARUGA GOLD LIMITED $10 

VXR VENTUREX RESOURCES LIMITED $58  

   

AVERAGE (EX ARTEMIS) $24 

   

MRR MINREX RESOURCES LIMITED $9  

   

NVO: TSX-V NOVO RESOURCES CORP $744 
 

  Source: Google Finance 
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East Pilbara Gold Projects 

  MRR has announced that it has acquired, through controlling entities, a 70% interest 
in each of the five tenements set out in the table below.. 

  FIGURE 2: NEW PILBARA GOLD TENEMENTS 

 Tenement Number  Project  Status  Area  Grant Date  Expiry/Application Date  

E45/4560  Bamboo Creek  Granted  23 Blocks  27 October 2017  26 October 2022  
E45/4681  Daltons  Granted  3 Blocks  13 July 2017  12 July 2022  
E45/4853  Bamboo Creek  Granted  2 Blocks  11 October 2017  10 October 2022  
P45/3039  Marble Bar  Pending  8.260Ha   19 July 2017  
P45/3040  Marble Bar  Pending  3.025Ha   19 July 2017  

 

  Source: Company Reports 

  The acquisition provides MinRex with five highly-prospective gold licences ( in 
Western Australia’s Pilbara Region, all have basement (orogenic) gold potential, 
while there is also potential for conglomerate-hosted gold deposits.  

The Pilbara Region has recently become subject to significant investor interest due 
to the discovery of “watermelon seed” gold nuggets in basal Fortescue Group 
sediments. Prominent discoveries in the surrounding region include Novo 
Resources (Comet Well), Artemis Resources (Mt OscarWits), the joint venture 
between Novo and Artemis at Purdy’s Reward and the Haoma Mining projects, 
including at the Comet Mine near Marble Bar and at Bamboo Creek. 

  FIGURE 3: EAST PILBARA  GOLD PROJECT 

  

 

  Source: Company Reports 

  As can be seen in the map below the licences have been consolidated into three 
Projects: Bamboo Creek, Marble Bar and Daltons. The licences sit within the Pilbara 
Goldfield and are highly prospective for gold mineralisation, with the Bamboo Creek 
and Daltons projects also prospective for base metals including copper, lead, nickel 
and associated precious metals including silver and platinum group elements. 

The Bamboo Creek, Marble Bar and Daltons projects are strategically located 
adjacent to projects owned by Haoma Mining NL . Haoma recently announced the 
presence of gold-prospective conglomerate horizons similar to those of the 
Witwatersrand in South Africa. These were found within the Fortescue Group in 
their project areas at Bamboo Creek and Marble Bar (ASX Release 5 October 
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2017).  

The Bamboo Creek project area is also adjacent to the large Spinifex Ridge (Coppin 
Gap) porphyry copper–molybdenum deposit. The presence of the basal Mount 
Roe Basalt of the Fortescue Group within the Marble Bar project area is significant 
for its gold potential.  

All of the project areas to be acquired contain old gold workings, while there is 
also Mount Roe Basalt either within the tenements, as at Marble Bar, or within the 
vicinity. MRR will be focusing on the gold deposits as a potential source for 
associated conglomerate-hosted gold deposits that may be Archean, Proterozoic 
or more recent in age. The proximity of Fortescue Group rocks to the project areas 
also raises the possibility of outliers of previously unrecognised Fortescue Group 
basal conglomerates within the project areas.  

The ~AUD700M market capitalisation Novo Resources Corp. holds tenure near 
Marble Bar and Bamboo Creek and is targeting Witwatersrand-style auriferous 
conglomerate at the base of the Fortescue Group, specifically the base of the Mount 
Roe Basalt, and has had success at the Purdy’s Reward and Comet Well prospects 
in the West Pilbara.  

  FIGURE 4: MRR EAST PILBARA PROJECT AREAS 

  

 

  Source: Company Reports 

  A site inspection to the project areas in December 2017.  Six gold nuggets totalling 
22.7g were recovered from one of the tenements (P45/3040) making up the 
Marble Bar Project.   Ten rock chip samples were also taken from P45/3039 (the 
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other tenement in the Marble Bar Project).  The rock chip samples have been sent 
to Perth for geological interpretation and chemical analysis. 

The field team was targeting the basal part of a conglomerate along strike from 
gold occurrences on the adjacent Haoma Mining properties.  Regional mapping by 
the WAGS has identified these conglomerates as part of the Mount Roe Basalt, the 
basal pert of the Fortesque Group. 

The identification of the stratigraphic contact  with associated gold nuggets 
validates the potential of the project.  Additional work is being planned on the 
projects. 

  FIGURE 5: GOLD NUGGETS FOUND ON MARBLE BAR PROJECT (P45/3039) 

   

   
Source: Company Reports 
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Other Projects 

  MRR currently holds two other exploration projects, the Deflector Extended Gold 
Project, at Gullewa in Western Australia (about 400km north of Perth), and the 
Heemskirk Tin Project on the west coast of Tasmania (Figure 1). MRR’s  Deflector 
Extended Gold Project is along strike from the Doray Minerals Limited (DRM: ASX) 
Deflector Mine, where underground mining and accompanying ore processing of 
copper-gold mineralisation commenced in May 2016.  

  FIGURE 6: LOCATION ONF MINREX OTHER PROJECTS 

  

Source: Company Reports 

  Deflector Extended Gold Project (100%) 

  The Deflector Extended Gold Project is located approximately 50km South West of 
the town of Yalgoo, 150km East of Geraldton and 370km north-northeast of Perth. 
Access to the site is along the Morawa-Yalgoo Road. 

The Deflector Extended project is located within the Gullewa Greenstone Belt, south 
of Yalgoo in Western Australia. The Gullewa Greenstone Belt is part of the 
Murchison Province of the Archaean Yilgarn Craton. The area has seen three distinct 
phases of gold mining since the late 1890’s. Historical mining has resulted in, 
primarily, gold production with other metals generally produced as by-product. 

Initial exploration in the region occurred between 1960 and 1985 focussing both on 
the gold and the base metals potential of the region. Between 1985 and 1989 
Golden Plateau NL in a Joint Venture with Aztec Exploration Limited explored the 
ground immediately to the south west of the project area at the Golden Stream 
workings. 
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  FIGURE 7: DEFLECTOR GEOLOGY AND ANOMOLOUS ZONES 

 
 
 
 
 
 
 
 

 

Source: Company Reports 

  MinRex has been actively exploring this project area since 2011, utilising surface 
sampling and geological mapping to hone in to buried mineralised structures and 
favourable settings for mineralisation.  Several surface sampling programs have now 
been completed in the project area, involving surface grab sampling of outcropping 
rock, scree, float, colluvium, calcrete, ferricrete and sediment. In combination with 
this work, a number of lines of close-spaced, surface soil sampling have also been 
completed, along with an auger drilling program.   

During December 2017 an extensive field program was conducted including 
geological mapping and the collection of 184 new surface rock samples.  Two of 
these samples returned assay results exceeding1.0g/t Au with the highest being 
2.9g/t Au. These samples also included assays of approximately 0.1% Cu in quartz 
vein float material. 

  Heemskirk Tin Project (100%) 

  The Heemskirk project area covers part of the Meso-Proterozoic rocks of the 
Zeehan-Waratah Belt (mainly Oonah and Crimson Creek formations) including the 
southern extent of the Arthur Lineament Metamorphic Complex and the Dundas 
Trough. The Devonian Heemskirk granite, a fractionated, biotite granite / muscovite 
granite, intrudes these rocks. The interaction of this granite with reactive host rocks 
is believed to be the source of skarns and most of the base metals mineralisation in 
the Zeehan area. 

Mineralisation is associated with late stage hydrothermal alteration of greisen veins 
localised along pre-existing joints and lineaments. Typically, the greisen veins 
contain a central zone of quartz-topaz-tourmaline and selvages of mica bordered by 
an argillaceous altered zone. In several areas within the local area, sulphide based 
mineralisation has been identified including sphalerite, galena, chalcopyrite, 
bismuthinite and wolframite. 

Several small tin/base metal deposits are known to occur along the northern margin 
of the Heemskirk Granite. To the north of the project area at St Dizier in the Oonah 
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Formation, mineralisation is stratabound, displaying replacement of high 
temperature pyroxene-garnet metasomatic assemblages with disseminated tin. 
Mineralisation is associated with an adjacent north trending spine of the Heemskirk 
Granite. 

Historical exploration within the Heemskirk Project area is limited to non-systematic 
prospecting activities and has only focussed on surface mineralisation. The most 
substantial exploration efforts have focussed on the Peripatetic mine which consists 
of five adits, three shafts and numerous small open pits.  

  FIGURE 8: HEEMSKIRK ROCK AND SOIL SAMPLE SITES 

 
 
 
 
 
 
 
MinRex believes that while the 
Heemskirk field is relatively old, the 
work previously completed has not been 
systematic or thorough and that 
potential remains for new discoveries in 
the area. 

 

Source: Company Reports 

  MRR has now held its Heemskirk Tin Project since 2012 and has been successful in 
identifying a number of the old tin workings, dating from the 1870-80’s, has checked 
the previous mine records, collated the old exploration data, reprocessed the 
existing geophysics and completed six surface sampling programs. 

A number of stream sediment, soil and rock chip samples have been collected and 
the highest rock sample values are located at the old workings from old stope faces, 
shafts, dumps and waste piles.  Unfortunately soil samples from the valley sides 
were generally low with no significant results being returned.  Examination of a 
number of stream sediment concentrates clearly show a number of areas with 
consistently higher results, including a number of streams with no known mines or 
deposits.  
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Board And Management 

  Board 

  Dr James Ellingford - Non-Executive Chairman 
DMgt, MBA, Post Grad Corp Man, AICD 

Dr Ellingford’s professional life culminated in being President of an international 
publicly listed billion dollar business with its headquarters in Geneva, Switzerland 
and New York, USA. He has vast experience in the international arena and has 
successfully developed close ties with both financial institutions as well as 
governments throughout the world. 

Dr Ellingford holds a Post Graduate in Corporate Management, a Masters in 
Business Administration as well as a Doctorate in Management. Dr Ellingford also 
lecturers MBA students in Corporate Governance at a leading Sydney University 
and has a keen interest in ethics and governance. 

  Mr Simon Durack – Executive Director & Company Secretary 
B.Comm, Post Grad Dip Bus, FCA, JP  

Mr Durack is an experienced Chartered Accountant with over 38 years commercial 
experience in the accounting profession, industry and commerce in Australia, 
Europe and Asia and has worked across a broad range of industries in a number of 
senior financial and administrative roles.  

Mr Durack is a Fellow of The Institute of Chartered Accountants in Australia, Fellow 
of CPA Australia and is Group Company Secretary and CFO for the LinQ Group of 
companies. Mr Durack is a former non-Executive Director of Millennium Minerals 
Limited (ASX:MOY), and non-Executive Director of Zambezi Resources Limited 
(ASX:ZRL). Mr Durack is a Justice of the Peace for Western Australia. 

  Mr Robert Hartley Downey - Non-Executive Director 
B.Ed, LL.B (Hons) 
 
Mr Downey is a barrister and solicitor of the Supreme Court of Western Australia. 
He commenced work with Phillips Fox in the areas of energy, corporate law and 
mining. In 2001 he joined law firm Blakiston & Crabb and specialised in advising oil 
& gas and mining companies in relation to a range of legal issues, including IPOs, 
mergers and acquisitions, as well as general AIM, ASX and ASX Listing Rules advice.  

Mr Downey established an independent corporate advisory firm during 2005 and 
was involved with the IPO listings of various mining and oil & gas companies on the 
ASX and at the same time held directorships on a number of these companies. In 
2016 Mr Downey established Dominion Legal and specialises as a corporate 
resources lawyer. 

  Mr Tim Wilson – Non- Executive Director 
 
Mr Wilson is an investment banker with over a decade of experience in the 
Australian financial services industry. He has advised companies across most 
industry sectors both domestically and internationally, including; Information 
Technology and Services, Biotechnology, Mining and Infrastructure. 
 
Mr Wilson's corporate experience includes listing and secondary market raises. In 
particular, Mr Wilson has experience in the Information Technology space with early 
stage investments; helping founders to build businesses, bring product to market 
and cater for all types and sizes of capital requirements. 
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Appendix 1 

  
The Witwatersrand Basin 

  Introduction 

 
 
 
 
 

 The gold fields of the Witwatersrand Basin in South Africa  has produced some 2 
billion ounces over a century of mining and at an average grade of 15 g/t Au with a 
current head grade of 6-10 g/t Au and they still have estimated reserves of some 
1,161 billion ounces (36,000 tonnes). Production does not come easy though. Shafts 
go down some 3,900 meters below the surface, where temperatures reach 60°C and 
deadly rockfalls are common. Still, they support many of the largest gold companies 
in the world including Harmony, Sibanye, Goldfields, and AngloGold-Ashanti.  The 
Witwatersrand Basin is approximately 350 km long and 200 km wide. 

Similar Witwatersrand type deposits have been found such as the Tarkwa Gold 
Fields in Ghana, Africa and the Jacobina Gold Deposit in Brazil. However neither have 
come close to the size of the Witwatersrand. Although a rare exploration target, 
junior exploration companies Novo Resources and Inventus Mining have 
paleoplacers related projects. Novo Resources is working on paleoplacer projects in 
the Pilbara region of Western Australia, while Inventus has a project in the Huronian 
Basin near Sudbury, Canada. 

  FIGURE 9: MAP OF THE WITSWATERSRAND BASIN, SHOWING AGES AND MAJOR 
GOLDFIELDS 

 

  Source: Horscroft et al 

  Formation 

 
 

 Layers of sedimentary rock in the Witwatersrand show that is was once a shallow 
sea. It was laid down in two stages, over the course of 260 million years starting just 
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short of 3000 million ago. Sandy sediments brought in by rivers from the north 
started being deposited on granite about 2970 million years ago. This sandy layer 
eventually became compressed to form the Orange Grove Quartzite, the lowermost 
layer of the Witwatersrand Supergroup. This quartzite layer can be seen lying on its 
granite base in Johannesburg, where it forms a 56 km long east-west ridge over 
which several rivers running to the north form waterfalls, giving rise to the name 
Witwatersrand, which in Afrikaans means “Ridge of White Waters”. 

The first phase, lasting 60 million years, consisted of sedimentary deposits (quartz 
pebble conglomerates, sandstones and shales) in a shallow sea, conveniently named 
the Witwatersrand Sea. The resulting 2500–4500 m thick layer of sediments is 
termed the West Rand Group of Witwatersrand rocks. The conglomerates are rich 
in pyrite (iron sulphide) pebbles and uraninite (uranium oxide) pointing to an anoxic 
atmosphere..   

The second phase, which lasted for 200 million years, followed on from the first 
phase, with on-land deposits, resulting from the retreat of the Witwatersrand Sea, 
leaving a wide almost flat coastal plain over which rivers from the north formed wide 
braided river deltas with many interlacing, slow flowing channels where all the 
heavy materials brought down from the mountains were deposited: large pebbles, 
and heavy minerals, such as gold, iron pyrite, and uraninite.  The resulting 2500 m 
thick layer of rock is termed the Central Rand Group. The West Rand Group and 
Central Rand Group of rocks together form the Witwatersrand Supergroup, the full 
horizontal extent of which is termed the Witwatersrand Basin. 

A final event that had a major impact on the geology of the Witwatersrand Basin 
and its exposure in the Johannesburg region was a massive meteor impact 110 km 
to the south-west of Johannesburg 2020 million years ago. The epicentre of the 
impact was close to the present village of Vredefort, which has given its name to the 
geological remnant of this immense event: the Vredefort Dome. Not only are the 
remains of this impact the oldest on earth, but it is also the largest meteor impact 
that has left its imprint on the earth’s geology of today. 

  FIGURE 10: TIMELINE OF WITS BASIN GEOLOGICAL HISTORY 

W indicates when the Witwatersrand supergroup was laid down, C the Cape supergroup, and K the Karoo Supergroup. The graph 
also indicates the period during which banded ironstone formations were formed on earth, indicative of an oxygen-free atmosphere. 
The earth's crust was wholly or partially molten during the Hadean Eon; the oldest rocks on earth are therefore less than 4000 million 
years old. One of the first microcontinents to form was the Kaapvaal Craton 

  Source: Wikipedia 

  A meteor 10–15 km across created a 300 km diameter crater, distorting all the rock 
strata within that circle. Johannesburg is just within the outer edge of this impact 
crater. In the immediate vicinity of the impact all the subterranean strata were 
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uplifted and upturned, so that Witwatersrand rocks are exposed in an arc 25 km 
away from the impact centre. There are unfortunately no gold deposits in these 
outcrops. The meteor impact, however, lowered the Witwatersrand basin inside the 
crater. This protected it from erosion later on; but, possibly more importantly, 
bringing it to the surface close to the crater rim, near Johannesburg.  Apart from the 
Witwatersrand outcrops in the immediate vicinity of the Vredefort Dome, virtually 
all the other outcrops occur in an arc approximately 80–120 km from the centre of 
the impact crater, to the west, north-west, north and north-east.   

It is possible that if it had not been for the Vredefort meteor strike 2000 million years 
ago, we would either have never discovered the rich gold deposits beneath the 
Southern African surface, or they would have been eroded away during the 
uninterrupted removal of a several kilometres thick layer of deposits from the 
surface of the Southern African Plateau in the relatively recent geological past. 

  FIGURE 11: A SCHEMATIC DIAGRAM OF A NE (LEFT) TO SW (RIGHT) CROSS-
SECTION THROUGH THE 2020 MILLION YEAR OLD VREDEFORT IMPACT CRATER  

The present erosion level is shown. Johannesburg is located where the Witwatersrand Basin (yellow layer) is exposed at the "present surface" 
line, just inside the crater rim, on the left. Not to scale. 

  Source: Wikipedia 

  Mineralisation 

  Extensive debate still exists on the source of gold mineralization. Popular theories 
include hydrothermal, placer and biological precipitation theories. As of yet there is 
no consensus, but further research will yield new insights.  

The placer model proposes the gold deposited by an ancient river systems that 
eroded it from surrounding greenstone belts. Evidence for this comes from the facts 
that the gold is older than the host rock, the gold is found almost exclusively in the 
conglomerates and some gold shows a flattened, circular appearance, indicative of 
water transport.  

The hydrothermal model proposes that gold entered the basin via the permeable 
conglomerate horizons via hydrothermal activity and was precipitated out, around 
the pyrite and uranium. Evidence for this is the dendritic appearance of some of the 
gold nuggets, and lack of gold in the proposed source rock preserved in the placer 
deposits. 

A final hypothesis is of bio-chemical precipitation. In this hypothesis, gold was 
“caught” and precipitated out in microbial mats as it was transported by the rivers. 
The evidence for this is the presence of extremely rich gold grades associated with 
carbonaceous horizons, the varying richness of the conglomerate beds and the 
complex suite of elements co-deposited with the gold. 
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