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from the editor’s desk
Chris Hatton

for Stratigraphy now recognises 100 stages in the
Phanerozoic, the Precambrian does at least have
15 officially recognised intervals. The South African
Committee for Stratigraphy (SACS) has decided to
adopt the ICS rules for the description of Precambrian
chronostratigraphy. The spelling in the ICS chart
is American so the price that has to be paid for the
adoption of this chart is the abandonment of the British
spelling of Caenozoic, Palaeozoic and Archaean, in
favour of the American English versions, Cenozoic,
Paleozoic and Archean. The rules of spelling are not
rigidly enforced so a certain degree of tolerance is quite
acceptable here and there is no immediate imperative
to succumb to the new imperialists. The coexistence of
relics of British and American imperialism with the relics
of British imperialism is one of the things that make life
Everybody knows you have to play the game according
to the rules. Every game needs a referee who applies
the rules fairly. When there is no independent referee
the game falls apart, as in the sad spectacle of Eskom.
Here the rules are simple; dig the coal out of the ground,
keep it safe and dry until you burn it to create electricity
which you can sell to the public. Unfortunately Eskom
has been both player and referee for so long that
cannot even play this simple game and now appears
to be approaching terminal collapse.
The basic rule of the game of rocks is that the oldest
are at the bottom of the pile. William Smith used this
rule in producing the first national-scale geological
map two hundred years ago. The coal that this map
helped to locate fuelled the fires of English imperialism,
disseminating the British view of the stratigraphic
column across the globe. An unfortunate aspect of
this view is the perspective that the really important
events in geology all happened in the Cambrian and
after. The older rocks were simply lumped together as
Precambrian. Fortunately, the new Imperialists originated
on the American continent where the Precambrian is
more extensive. Although the International Committee
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in South Africa so entertaining.
When it comes to the actual position of the stratigraphic
units on the ground, tolerance is more limited. In the
Northern Bushveld, a great South African geologist,
Hans Merensky mapped out an area around what
would become known as the Platreef. He depicted
a dolomite raft at the margin of the Bushveld, but
in time this map was overlooked. Anglo American
subsequently built substantial infrastructure on what
was assumed to be Bushveld floor, only to discover
that more ore reserve is present below. Here the rules
hadn’t been clearly spelt out. A fundamental rule is that
the miner has an accurate geological map to ensure
that he doesn’t build infrastructure over the ore body.
Ideally, communication between miners and bodies
like SACS would see that expensive mistakes like this
are not repeated.
Miners play with rocks to make money, whilst academics
are driven more by curiosity as to the way the earth
really works. For the latter a geological map should be
the first check on wild and woolly notions. For example,
the rocks of the Karoo contain a terrestrial record of the
most catastrophic of Phanerozoic mass extinctions, the

end-Permian mass extinction, which occurred about

Boundary and documented three phases of extinction,

252 million years ago, according to the International

related to drought, over a 120 000 year period. A

Committee for Stratigraphy. This event is preserved

field trip which presents an alternative view will be

at the top of the Adelaide Subgroup which overlies

introduced in the next issue of Geobulletin.

SOCIETY NEWS
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the Ecca Group. A few years ago the high profile
journal, Geology, published a paper which made the

The Karoo is the source of the coal which Eskom is

astonishing claim that as one proceeded westward the

burning to provide us with electricity. As this source

Ecca Group became younger, so that in the extreme

becomes depleted, the search is now on for Karoo gas

west the Ecca actually contained the Permian-Triassic

in the deeper parts of the basin. As the search goes

boundary. Part of the reason this notion could be

deeper, so exploration and exploitation become more

entertained is that the fine scale mapping required to

expensive. Similarly, the cost of mistakes rises. The

tie to the lithostratigraphy of the Adelaide Subgroup

need for a deeper understanding of Karoo stratigraphy

to the biostratigraphic record has not been carried

becomes ever more pressing.

out. Within the resolution of the current maps of the
Karoo it is marginally feasible that the lithostratigraphy

Thanks to Eskom’s inability to effectively burn coal

changed sufficiently to allow the descent of the end-

to supply us with electricity, the general public is

Permian mass extinction event into the Ecca Group.

becoming increasingly aware of where the electricity
comes from and is becoming more involved in the

In certain areas, the details of the extinction event in

entire process of energy generation, beginning with

the Karoo are now documented on a time scale of

the geological setting of the fuel to be burned. More

thousands of years. On page 27 of this issue Roger

and more, researchers need to understand the intricate

Smith introduces a field trip planned for the International

rules of Karoo stratigraphy well enough to be able to

Geological Congress in 2106. Participants in this

explain them in simple terms that the general public

excursion will be introduced to the area where Roger

can understand.

and co-workers have recognised the Permian-Triassic

executive managers
I attended Mining Indaba in Cape Town in early
February on behalf of the GSSA, along with some other
GSSA office bearers representing their employers. The
Society does not stage an exhibition stand at Indaba,
in part because of the very high cost, and in part
because it’s not as effective as ‘walking the beat’ and
networking. The expense of attending combined with
the current resource slump has discouraged the junior
project owners from exhibiting, and the exhibition
hall was dominated by service providers of all kinds.
Hence there was a little less geology on show than in
prior years, and a little more emphasis on investments
and services. That is still valuable to delegates, and
there is still the general mix of talks by the economists
and the industry kings. Meeting attendance seems to
have been at similar levels to last year – but more and
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Craig Smith

more people come to Cape Town to meet and do deals

is expected to happen by leapfrogging rather than

on the fringes of Indaba, and it’s hard to know what

adapting technologies from the developed world.

behind-behind-the-scenes business is going on.

SOCIETY NEWS

One of the side events at Indaba was very important to
For me, there were two key messages from the

all of our members. The Organizing Committee of the

conference. First, there is guarded optimism concerning

35th International Geological Congress hosted a well-

the general global economy despite the current state

attended cocktail event to market the 35IGC and inform

of the commodity markets. Given the pullback in

the mining, exploration and investment communities

commodity prices, including the depressed oil prices as

about the meeting and what it means to Africa. And

well as slightly slowing Chinese growth (China consumes

to South Africa, IGC 35 is a scientific meeting and not

of the order of 50 percent of the world’s commodity

an investor forum, but the resource community knows

production), I expected to hear more pessimism. But

the technical stuff forms the base of the pyramid. It

the general temperature was more positive than that.

strikes me that IGC will happen at just the right time to

The world economy is not in the terrible state that

coincide with the rising investment tide in Africa. If you

some believe it to be, and average GDP growth for

represent an expanding company, this will be a great

the world between 2011 and 2020 is expected to

meeting to attract skills and ‘build your brand’ in the

be 4.1 percent, according to Jim O’Neill, one of the

developing world. The technical program coordinated

keynote speakers. He does not see commodity prices

by Laurence Robb is looking very strong, with over fifty

increasing much before 2020, so we all have to learn

special symposia in place at this point. Energy will

to live without windfall revenues in the commodity

also play a prominent role, with a significant number of

sector. There was also some concern expressed that

oil and gas as well as unconventional energy sessions

resources now being exploited are not being replaced,

planned. The second circular for IGC will be released

and that exploration has to start happening again by

shortly, and GSSA members will be seeing quite a

circa 2017. Exploration capacity around the world has

lot of communication about IGC this year. It will be a

been cut in half since 2012-2013. It will have to recover

fantastic conference, no doubt. If you plan to conquer

soon to maintain production capacity.

Africa – you need to come to Cape Town in 2016.

The second key message I took from the meeting was

The GSSA office staff and editorial team continue

‘Africa Optimism’, perhaps best exemplified by Tony

to welcome feedback and opinions regarding our

Blair’s address to Indaba, who along with others noted

various communication platforms. Our monthly digital

that 10 of the 15 fastest growing economies in the

newsletter seems to have been favourably received

world are in Africa. Across the continent infrastructure

(thanks to Lully Govender), and the Facebook page is

is being built, governments are becoming more investor

popular (thanks to Darren TIddy and Taryn Scharf). The

friendly by fighting corruption and implementing more

website is functioning and regularly updated thanks to

regulatory and tax policy certainty. Several speakers

Johan Krynauw, and Geobulletin is clearly attracting

noted the competitive nature of this process because

more readers; thanks to Chris Hatton. SAJG has a full

countries are contending with one another to attract

year ahead of it (thanks to Jay Barton and Lew Ashwal

foreign investment.

for serving as scientific and production editors, and
Mike Knoper for managing our links to Geoscience

Of course it’s not all smooth sailing. An example of how not

World), and as has been communicated prior to year

to do it is the recently proposed royalty legislation change

end, Jay and Lew are in the process of handing over

in Zambia which has caused extreme consternation

to the next editor. There may be some concern that the

amongst existing operators, let alone potential investors

editorial hand over process may change the focus of

in the country, and was a talking point in the corridors.

the SAJG, but rest assured that is not the case. SAJG

I spoke with one major that has basically shelved plans

is a peer reviewed scientific journal of record for earth

for involvement in Zambia as a result. Nevertheless,

science research of relevance to southern Africa and

across sub-Saharan Africa in general the message is

Africa in general, and we intend to maintain that status,

that it is the place to be. And it’s going to grow. One

as well as grow its impact factor.

interesting opinion expressed was that technical progress
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president’s column
Avinash
Bisnath

Being the first issue of 2015, I would like to wish the
membership a happy and prosperous 2015. I believe
the year ahead is going to be a year full of challenges.
Having just returned from the annual Mining Indaba,
where numbers were down, few projects on show and
lots of services being sold with far too few buyers, I
found the Indaba to be down from previous years. In
my opinion the Indaba was so quiet that there were
no queues for that sought after midday beer to fight
off the previous nights’ hangover. This illustrates the
tough times ahead that we need to deal with as a
society, professionals and as individuals. This equates
to fewer opportunities being available with a larger
number of individuals and/or companies competing.
Unfortunately I am of the opinion that this is going to
lead to further retrenchments, short-time and increased
unemployment. This potentially presents a serious
impact on our younger members and recent graduates.
My fear is that if the tide does not change soon it’s
going to make it very difficult for recent graduates
to gain employment; they will be out of the field of
education, unable to register with GSSSA and/or
SACNASP. What will the net result be?
It’s common knowledge that the large mining houses are
looking to disinvest and bid farewell to SA! Therefore I
think that we are in for an exciting year regarding the
implementation to changes in the MPRDA, issuing of
shale-gas licenses, transfer pricing and taxes. We often
attack the state; however if these changes are going to
assist with the creating of opportunities and jobs we
should listen carefully, add value and be constructive
instead of destructive.

the strategy of the GSSA as previously mentioned. The
search for the SAGJ chief editors is almost over and
we continue with our efforts with CPD implementation
and search for IGC funding and support. Please ensure

geobulletin

through the office of the GSSA. Please submit your
manuscripts to Lully Govender (lully.govender@gssa.
org.za) so that we can track the submission, review
process and final adjudication. In time we hope to run
the submission process via the website.
I am in my final term of presidency of the GSSA and
hoping to achieve my goals as highlighted in previous
articles. Finally I urge the membership to communicate
with the GSSA office, MANCO and COUNCIL so that
we can address your complaints and welcome your
compliments.
Aviniash Bisnath

Regarding GSSA business we are busy with reviewing
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letters
Old times
Dear Chris,
It was really great to see old friends at the IMA General
Meeting. Please find attached the photo with my father
Vladimir Sobolev, Barry Hawthorne and myself, in
1969 on the Scotland field trip which followed the
International Conference “Volcanoes and their Roots”.
Best wishes
Nick Sobolev
Prof. N.V.Sobolev
V.S. Sobolev Institute of Geology and Mineralogy,
Siberian Branch of Russian Academy of Sciences

1969:
Barry Hawthorne,
Nick Sobolev and
Vladimir Sobolev

Koptyug Ave., 3, Novosibirsk 90
630090, Russia
Ph.: 007 (383)3332

2014: Nick Sobolev and
Barry Hawthorne
(Photo; Sharad Master)
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Sign of the times
I thought Geobulletin readers might be interested in the
article below - sign of the times I guess!

“BCC’s operations are highly and easily scalable, and
the use of cutting-edge manufacturing processes will
ensure we are well placed now and into the future

John Bristow.

to grow this business substantially in what is a well
CAPITAL MINING REINVENTS ITSELF AS CANADIAN

regulated market.”

CANNABIS PRODUCER

Capital Mining would initially acquire a 24% stake in

9th March 2015

BCC for a cash payment of C$1.5-million and the issue

By: Esmarie Swanepoel

of 12.5-million of its own shares, as well as a further
PERTH (miningweekly.com) – The share price of ASX-

10-million options, exercisable at 30c each with a two-

listed Capital Mining doubled on Monday as the

year expiration date.

company announced plans to divest of its exploration
assets in favour of becoming the first ASX-listed company

Capital Mining would also subscribe for 28 001

to hold a stake in a licensed cannabis grower.

common shares in BCC and would pay a total
consideration of C$5.98-million in cash for the

Capital Mining entered into a heads of agreement to

placement shares in aggregate.

acquire a 49% stake in Canadian medical cannabis
grower and distributor Broken Coast Cannabis (BCC),

Furthermore, Capital Mining would be granted an

which currently has the capacity to produce 720 000

exclusive one-year option to increase its stake from 24%

g/y of cannabis.

to 49% for an additional C$18-million investment.

The cannabis grower receives between C$7/g and

Capital Mining would be given one management

C$10/g of cannabis sold, depending on the customer’s

position in BCC and upon that person being appointed,

perceived quality of the cannabis.

the appointee would also be offered a seat on the BCC
board.

Capital Mining, which owns gold, base metals, platinum
and uranium exploration assets in New South Wales

In addition to the BCC investment, Capital Mining

and South Australia, is hoping to tap into the booming

has also signed a heads of agreement to acquire all

North American medical marijuana market. A number

of the issued shares of Cannan Growers, which is a

of Canadian junior mining companies are reinventing

distributor of bulk wholesale cannabis, industrial hemp

themselves after Health Canada last year enacted

and respective by-products and derivatives.

changes that opened the door to new opportunities
in medical marijuana. The use of medical marijuana is

Capital Mining would seek shareholder approval for

already legal in many states in the US.

the transactions, and considering the change of nature
and scale of the company’s activities, would seek to

Capital Mining director James Ellingford said on

re-comply with the ASX-listing requirements.

Monday that the company’s investment in BCC would
provide an opportunity for shareholders, with the

Should the transactions proceed, the company would

investment capital used to expand BCC’s production

divest its mining interests in South Australia and New

and sales facilities to two-million grams a year, in the

South Wales.

near term.



geobulletin

MARCH 2015

SOCIETY NEWS

Dear Chris

ARTICLES

SASQUA
How the yellow bits of geological maps are attracting
attention in southern Africa
The Southern African Society for Quaternary Research

encompass the conditions the world may be expected

(SASQUA)

interdisciplinary

to experience in the foreseeable future. Quaternary

research on this aspect of palaeoscience. Within our

records therefore offer critical base-line information for

dynamic community, researchers from universities

evaluating a number of the issues at the forefront of

across the globe are working together in understanding

today’s environmental concerns, such as quantifying

this intricate period. Our common goal is to unravel

sea-level rise, ocean warming and associated climatic

the complexity within the last 2.58 million years (the

shifts.

is

actively

pursuing

Quaternary Period) and our area of focus is southern
This is a rich platform to foster inter- and multi-

Africa.

disciplinary research and the SASQUA community
developments

is involved in a range of dynamic projects. The

during the Quaternary period provides the crucial

SASQUA community generally meets biannually, but

template for assessing the significance of ongoing

in 2015 we held the inaugural continent-wide AfQUA

global change. The Quaternary period witnessed

conference (The African Quaternary: Environments,

the evolution of modern humans through glacial-

Ecology

interglacial cycles, major fluctuations in global sea

leaders in cross-disciplinary scientific fields related

level, abrupt disturbance of global meteorological

to African palaeoclimate, palaeoenvironments and

and oceanographic circulation patterns, and a

palaeoanthropology.

A

deep

knowledge

of

global

and

Humans)

which

brought

together

range of other environmental adjustments to climate
change. The broad range of environmental changes

This rapidly expanding area of research into African

reflected in Quaternary geological records is likely to

earth science systems, together with progress on the

Quaternary sea level curve
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Sea levels

development of new techniques, was communicated at

vegetation, rainfall regimes and the suggestion of a

the conference through a series of keynote presentations,

progressively wetter African climate over one million

scientific sessions and interactive workshops. 141

years, and a historical perspective on Quaternary

researchers from 22 different countries attended the

research in southern Africa over the past century.

conference, held at the University of Cape Town from
30 January - 7 February 2015. Among the topics under

An annual newsletter is published by SASQUA,

discussion were: African climates and environments of

reviewing the community’s year of activity in Quaternary

the last 2000 years, dating and correlation of African

Science in southern Africa. We compile references to

archives of environmental change, African landscape

publications and short abstracts of this published work,

evolution and evolutionary perspectives on human-

information on conference attendance and general

environment interactions in the continent. A total of 77

research highlights. For more information on SASQUA,

oral presentations and 54 poster presentations were

the 2014 newsletter can be found on the website:

presented by delegates and this inaugural conference

https://sasqua1.files.wordpress.com/2015/02/sasqua-

was a resounding success. Plenary talks addressed

newsletter-2014.pdf

abrupt changes in African Quaternary climate and
Hayley Cawthra
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rock stars
Leading up to the 35th IGC, the hunt is on for South
African rock stars. Here are a few.

Palaeontologist makes no bones of
love for Karoo
Bruce Rubidge is founding director of the Centre of

Decades later, Rubidge is still scratching around in

Excellence (CoE) for Palaeosciences at the University of

Karoo dust. He has, in fact, founded his career as

the Witwatersrand, now in its second year. The Centre

one of the leading palaeontologists in South Africa

is built on decades of research and the country’s near

on the fossil treasures of the Karoo sedimentary basin,

unparalleled bounty of fossils, many from the Karoo.

the layers of rock and earth built up over hundreds of

And it is from here, Rubidge and others are recounting

millions of years.

the evolutionary origins of life on the planet.
In fact, the oldest rocks of the Karoo Supergoup – the
You can tell from his whirlwind tour of Cape Town in

layers of sedimentary and volcanic rocks spread across

the middle of February that Professor Bruce Rubidge is

Southern Africa – are around 300 million years old and

a man on a mission.

the youngest around 180 million. The layers comprising
this succession of rocks were deposited during a time

Rubidge was in Cape Town largely on behalf of the

when some of the world’s continents were still linked

new Centre of Excellence (CoE) for Palaeosciences,

together as one supercontinent named Pangaea.

established by the Department of Science & Technology
(DST) and the National Research Foundation (NRF) at

“So the Karoo Basin records an almost continuous history

the University of the Witwatersrand in April 2013. He

of around 120 million years,” summarises Rubidge, who

was rushing in and out of meetings with the CoE’s Cape

is also director of the Evolutionary Studies Institute at

Town partners at the University of Cape Town and the

Wits, now one of the largest palaeontological institutes

Iziko South African Museum, among other things to

in the world.

fine-tune the Centre’s research priorities, while popping
in at the CT Scanner Facility at Stellenbosch University’s

As such, the Karoo holds a record of the early origins

to drop off a few fossil samples.

and radiation of reptiles. It also tells the narrative of
how those reptiles diversified into what we now know

By some measures, Rubidge has come a long way from

as tortoises; a second line that ended up in lizards,

Nieu-Bethesda, the little Karoo town in the Eastern

snakes, crocodiles and birds; and a third that evolved

Cape where his love for palaeontology was first stirred

into mammals.

by his grandfather, Dr Sidney Rubidge. A farmer by
day, Rubidge’s grandfather was also at the time, as a

“Those three groups of fossils are all preserved in the

hobby, amassing what is now one of the world’s largest

rocks in South Africa,” explains Rubidge. “This allows

private fossil collections.

us to look at this whole spread of diversification of
reptiles, and this whole evolutionary transition of how

Bruce even contributed a piece or two, including a

animals evolved.”

small rock – not actually a fossil – his grandfather had
etched a face onto, just to keep the boy inspired.

Rubidge’s particular focus has been on the ancestry
of mammalian life over this period, which stretches

10
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over the Palaeozoic- (540-252 million years ago)

As word got out that Professor Hassina Mouri was

and Mesozoic (252-66 million years ago) Eras. One

spearheading the introduction of a field known as

collaborator at Iziko, Dr Roger Smith, is exploring the

medical geology in South Africa, queries have been

Permian-Triassic mass extinction event, the Permian-

popping into her mailbox just about every day.

ARTICLES
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Triassic extinction event, which is the greatest extinction
event that Earth has experienced. The Karoo rocks of

Among those to contact her was a dentist, hoping she’ll

South Africa, notes Rubidge, preserve the best record

run some tests that could explain the mineralogical

of this catastrophe on land. In an independent project

weakness of some of his patients’ teeth. A veterinarian

Rubidge and one of his colleagues Michael Day have,

at a nearby university wants to collaborate with her

after more than 30 years of data collection, come up

on an outbreak of copper poisoning among sheep in

with evidence that suggests an earlier and slightly

some Karoo farms.

smaller extinction event in the Karoo.
It’s these kinds of cases and stories that first drew Mouri,
It’s a topical issue, says Rubidge, as the world now

based in the Department of Geology at the University

faces the extinction of many animal and plant species

of Johannesburg, to the potential of medical geology.

in the so-called 6th extinction.

Still described as an “emerging” field, the International
Medical Geology Association (IMGA) defines medical

The CoE heralds a purple patch for palaeontology in

geology as the “science dealing with the relationships

South Africa. Not least because the country next year

between geological factors and health”, be it of

gets to host the 35th International Geological Congress

humans or animals.

(IGC) in Cape Town from 27 August to 4 September
2016, an event that promises to bring together

Medical geology is interdisciplinary by necessity,

thousands of international delegates, including a

bringing together geological, medical and science

host of those working in palaeontology. It’s a timely

professionals of all types and specialities, from

platform where local scholars and students – the CoE

geoscientists

is taking a large chunk of responsibility for training the

biotechnologists.

to

toxicologists,

epidemiologists

to

next generation of palaeontologists – can rub shoulder
with international colleagues.

As many others, Mouri is in some ways new to the
field. A ‘traditional’ geologist by training, she boasts

“I think it’s a wonderful opportunity for scientists around
the world to come together and share their ideas and
experience the enormous geological diversity which
our country has to offer,” says Rubidge.
Based on what he’s finding in the Karoo, he’ll have
plenty of ideas of his own to share.

Geologist forges new speciality
in SA
Prof Hassina Mouri is laying the local groundwork for
the establishment of medical geology, a field still in
its infancy, as a bona fide discipline in South Africa
and Africa. The International Geological Congress
scheduled for Cape Town in 2016, which promises
to attract thousands of international delegates, will
provide further impetus to her efforts.
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an award-winning and global academic career, having

Hassina Mouri with
Mike Wuth (35th IGC
fund-raiser)

worked in Africa, Europe and the US. Her speciality

International Symposium on Medical Geology in Africa

is metamorphic petrology, which is the study of the

(ISMGAf).

ARTICLES

composition and texture of the so-called metamorphic
rocks, i.e. rocks which underwent textural and

She also serves as councillor for the International

mineralogical changes over time under the influence of

Union of Geological Science (IUGS), the ’umbrella’

heat and pressure.

organisation for the 35th International Geological
Congress (IGC), which will take place in Cape Town

But Mouri has also long nursed an interest in medical

from 27 August to 4 September 2016. That event will

geology.

draw thousands of geologists and other delegates
from around the globe, many of which will hopefully

As a teenager in Algeria, she explains, she chose

attendthe session on medical geology that Mouri will

science over medicine ‘only’ because she couldn’t

chair alongside prominent scientists from overseas. It

stand the sight of blood. (“Rocks don’t bleed,” she now

is there that she also plans to showcase local efforts in

jokes.) But it was there that the first germs of her interest

medical geology.

in medical geology were laid. She – as many others
around her did – suffered from a recurring thyroid

The field may be in its infancy in South Africa and

problem, which in her case cleared up when she

in Africa in general, but Mouri has some ambitious

moved out of the area. Ever since, she’s been asking

ideas where she would like to see medical geology

herself whether her medical problem was in any way

go over the next five years. That includes the founding

be related to the geological environment. In the 1970s,

of an African centre of excellence in the field, and the

she explains in illustration, thousands of annual deaths

establishment of a joint master’s programme in medical

by mesothelioma – a normally very rare cancer of the

geology.

smooth lining of the chest, lungs, heart and abdomen
– in a number of villages in Turkey was traced to the

“What I and others are doing now is using our

mineral erionite. Similar in properties to asbestos,

geological background to contribute to the health

erionite, now classified is a human carcinogen, is

community,” says Mouri. “But the graduates from that

typically found in volcanic ash, from which many

programme would be the first real experts in medical

homes in those Turkish villages were built.

geology in South Africa, and Africa.”

“Our role as geologists is to explain the sources of
geological material that cause specific health issues,”

Exploration geologist at work

says Mouri. “And by knowing the source of the problem,
we can perhaps stop the spread of that disease.”
Martin Jackson is a young exploration geologist, his
Inspired by that vision, Mouri has become medical

work centred on identifying new copper and gold

geology’s most ardent advocate in South Africa.

deposits. It’s a dream job for the outdoorsy Jackson,
although it comes with its challenges.

She supervises postgrad students doing research
on medical conditions potentially related to the

In their classic depiction, prospectors were hardy

geological

possible

and adventurous types. They could be seen trudging

sources of contaminated groundwater from the highly

along in scruffy boots and threadbare shirts, combing

radiocative Pilanesberg Alkaline Ring Complex, the

hardscrabble lands for the smallest hints of minerals

crater of a very ancient volcano in the North West

that would herald rushes and riches.

environment,

including

the

Province. She is councillor for the International Medical

12
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Today’s descendants of those panhandling pioneers

IMGA South African Chapter, which she established

include exploration geologists – plenty of whom will be

in 2012. And in 2014 she successfully hosted the first

attending the 35th International Geological Congress
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(IGC) in Cape Town on 27 August to 4 September 2016
– and who are every bit as hardy and adventurous. But
these modern-day prospectors have been compelled

ARTICLES

to take a more scientific approach to their searches.
“We work on generally the same idea, but now we
don’t really see surface expression of minerals,”
explains Martin Jackson, a 27-year-old exploration
geologist.
Instead, Jackson and his counterparts are equipped to
deploy a vast arsenal of technologies to track down
economically viable deposits of minerals that, as a rule,
are found only deep underground. Instead of shovels
and heavy-laden mules, these prospectors are armed
with iPads and satellites, conducting sophisticated
surface mapping to get the lay of the land. They
measure gravity, magnetism and electromagnetism,
which provide a (literal) picture of possible mineral
deposits. They take soil samples. They snap their
versions of a CAT Scan – called ‘induced polarisations’
– to identify subsurface minerals.
Then, finally, if all those other measurements are
promising, they drill, retrieving hundreds of metres of
cylinder-shaped rock core or rock chip samples to test
against their other findings. (This all takes place years
or even decades before any actual mining.)
It’s a trade Jackson had to steadily master over the years
that followed his undergraduate and honours (2009)
BSc studies in ore deposit geology at the University of
KwaZulu-Natal, picking up a couple of merit awards
along the way. He started as a junior geologist at
Moore Spence Jones, then took some time out teaching

Drilling core, all day......
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... and.....
... all night

ARTICLES
Logging core.....

English in Japan and travelling throughout Asia and

But hotel or camping site, part of a small scouting party

Europe. He returned to geology in 2014, this time as

or a 100-strong vanguard team, Jackson is soaking it

exploration geologist with an ‘early exploration-stage’

all up, as he did on the Kitumba Project in Zambia, a

company, working on the Piggs Peak gold mining site

project closing in on the actual mining of copper.

in Swaziland.
On that project, over 53,000 drill samples were
The field, Jackson says, appealed to his inner Indiana

collected. Right now the project team is wrapping up

Jones. While he’s still office-bound for long stretches,

its Definitive Feasibility Study, or DFS, which involves

he also gets to spend plenty of time out on sites. Not

determining how much metal there is, calculating what

that field work always comes with bells and whistles

per cent per ton of rock (grade) the metals make up

and room service; sometimes they have to rough it in

and how much can be refined, and reporting on the

tents and around fires, old school.

best mining options (open vs underground), among
other things. At the same time, they’re doing further

“I think I’d be really antsy if I was stuck in an office all

exploration in the area to look for other related copper

day, every day,” he says. “On the other hand, I can be

deposits.

out in the field for months at a time, which can be really
painful.” (It’s not easy on relationships, for one thing.)

“It’s been really interesting because it’s not often that
we have a chance to be part of these projects in that
only about one in 100 base-metal prospects (1/1,000

...hundreds of metres of it.

for gold prospects) actually become feasible enough
to mine,” Jackson says. “Over and above that, we
have opportunities to use technology and exploration
methods that normally wouldn’t be available, such
as highly detailed multispectral satellite imaging and
airborne surveys.”
It’s a long way from those mules.
Lynne Smit, HIPPO Communications
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field trips
Below is a sampling of the field trips that are being
prepared for the 35th International Geological
Congress to be held in Cape Town from Sunday 28th
August to Saturday 3rd September, 2016. Some in
words, some in pictures, some in words and pictures.
Eastern Bushveld, Mpumalanga Drakensberg
Escarpment and Kruger National Park.

This 7 day excursion is designed to provide an overview
of the geological and geomorphological superlatives
of three world famous regions of South Africa.
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for the 35th IGC
• Field Trip Leader: Morris Viljoen
(Morris Viljoen Morris.Viljoen@vmic.co.za)
• Dates: 6-11 September 2016
• Start – End: Johannesburg - Johannesburg
• Number of participants: 18 - 44,
including 2 guides/drivers
• Itinerary

ARTICLES
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PART ONE: THE EASTERN BUSHVELD COMPLEX

DAY 1:
Johannesburg to the east via Midlelburg, Stofberg,

ARTICLES

Steelpoort and Burgersfort - Night at Gethlane lodge.

The first part of the excursion is focussed on the well
exposed northeastern limb of the Bushveld Complex

Day 2:

with its spectacular layered igneous rock assemblage

Burgersfort region

which includes pyroxenite, norite, anorthosite and

Day 3:

gabbro. These rocks host layers of chromitite,

Burgersfort Lydenberg, Long Tom Pass, Sabie, Graskop,

platiniferous pyroxenite and vanadiferous

Bourkes Luck and Blyde River Canyon.
Night at Blyde resort.
Day 4:
Blyde resort, Echo caves Abel Erasmus pass,

titano

magnetites. The layers are traceable for hundreds of
kilometres around the Bushveld Complex and contain
the world’s largest reserves of chromium, platinum and
vanadium. Exposures of all of the above together with
an exposure of one of the famous hortonolite dunite

Blydepoort dam, Klaserie, to Orpen

pipes on which the first platinum mining took place in

Night Orpen Camp

the late nineteen twenties, will be viewed.

Day 5: Orpen camp, Satara, Tshakwane to Skukuza
Night at Skukuza
Day 6:
Skukuza, Lower Sabie, Crocodile Bridge, Malelane
- Night at Malelane
Day 7:
Malelane, Nelspruit, Belfast, Middelburg
Johannesburg
Night in Johannesburg

Chromitite layers (black) and anorthosite
(light grey) at the famous Dwars River
National monument
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Layered succession of resistant pyroxemite and lighter
toned dunite/harzburgite of the lower zone.
Olifants River Trough in background.

Megadomal Stromatolites
in the dolomite formation
near Sabie.

PART TWO: THE EASTERN ESCARPMENT
The second part of the excursion traverses the eastern

Headward erosion of several rivers including, from

highlands and eastern escarpment edge. Quartzite

south to north the Crocodile, Sabie and Blyde rivers

and shale horizons

of the Pretoria group, intruded

and their tributaries have incised the escarpment

by numerous diabase sills, form the highlands while

region by the process of headward erosion. This has

resistant, quartzite dominated formations of the

given rise to a range of scenic waterfalls at nick points

Wolkberg and Black Reef formations form the scenic

on harder rock formations. Potholes are spectacularly

escarpment edge. These formations are overlain by

developed and have clearly been a major force in

dolomite with well developed stromatolite structures

the incision of hard rock formations to initiate gorge

in many places. Several tourist caves with dripstone

formation as in the case of Bourke’s Luck potholes at

formations, calcareous tufa deposits, both active and

the srart of the Blyde river Canyon.

extinct, are characteristic of the dolomite terrain.

The 1000m deep Blyde
River Canyon with the
three rondawels and
with Mariepskop on the
escarpment edge in the
background
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PART THREE: KRUGER NATIONAL PARK
The Central and southern portions of the world famous

ARTICLES

Kruger National Park, will

be traversed and the

major rock formations and geomorphological features
examined at a number of localities. Rock types in the
Archean basement granitic terrain range from granite
inselbergs in southern Kruger, granitic migmatites,
diabase dykes and the Timbavati gabbro intrusion.
Overlying Karoo sandstone and overlying basalt
together with rhyolite, that forms the Lebombo range
along the Mozambique border, will also be visited.
As part of the drive through Kruger the distinctive soil
types and ecozones developed on different rock types
will be highlited. The chances of seeing the big five
of Elephant, rhino, lion, buffalo and leopard, together
with a large range of other animals and birds in this
unique national park are excellent.

Exfoliated and spheroidally weathered granite dome south of
Skukuza

Magmatite domes of the
granitic basement exposed
at the causeway over the
Sabie river near Skukuza,
with dark ridge on far
bank formed byb a diabase
dyke.

18

geobulletin

MARCH 2015

Volume 58 ~ Number One ~ MARCH 2015

Leaders: Roger Scoon (rnscoon@iafrica.com) and
Morris Viljoen

the north-eastern part of South Africa. Three distinct
groups of rocks make up the Complex. The oldest
are felsites of the Rooiberg Group, the youngest the

Dates: 22-27 August 2016.

Lebowa Granite Suite. This excursion is directed
almost entirely at the intervening group of ultramafic-

Start-end: Johannesburg

mafic rocks which intruded beneath the felsites into

Number of Participants: 18-32 including 3-4 guides
		

The 2.055 Ga–old Bushveld Complex is situated in

and drivers

Transport: 2 x 22 seater buses

the mid-Proterozoic Transvaal Supergroup. Specific
layers, known as reefs are richly mineralized and
the intrusion supports an enormous mining industry,
including downstream processing plants and smelters,
and contains the world’s largest known resources of
PGE, chromium and vanadium-bearing Ti-magnetite.

MONDAY: Leave ORT early for drive to Eastern
Limb. Rooiberg Felsites and Granophyre roof rocks;

The eastern limb reveals spectacular outcrops of igneous
layering, no more so than at the Dwarsrivier National

Dwarsrivier National Monument

Monument where participants will have their first exposure

TUESDAY: Traverse of Lower zone and Critical zone

to the remarkable layering of chromitite and anorthosite.

(LG4; LG6), Olifants River

The exposure of the eastern limb has its origin in the uplift

WEDNESDAY: Tweefontein open pit and field traverse
(MG chromitites); Footwall sills; Traverse of Upper zone
at Magnet Heights including Main Magnetite layer
THURSDAY: Underground visit Modikwe mine (UG2);

and subsequent erosion of the interior plateau of southern
Africa. This has resulted in a localized embayment and
creation of the prominent Bushveld Escarpment from the
superimposed drainage of the Olifants and Steelpoort
river systems. The rugged landscape of linear and arcuate

Onverwacht pipe

ridges is particularly prominent in the northern part. In

FRIDAY: Mooihoek or Driekop pipes; Historical declines

the vicinity of Olifants River resistant metasedimentary

and field traverse of Merensky Reef at Winnaarshoek;

floor rocks are uplifted to form a conspicuous range of

Drill-core sections of Critical and Main zones at Marula
mine
SATURDAY: Black “granite” quarry (Main zone gabbro),
Belfast. Drive to ORT airport for flight to Cape Town

mountains. In the southern part, headward erosion of the
Steelpoort River has formed a wide, flat-floored valley
within a somewhat less rugged landscape. The excursion
will include drives through both the northern and southern
sections to illustrate the scale of the intrusion.

The main UGI chromitite layer (top
left) overlies an anorthosite. The
latter includes thin chromitite layers
and stringers that have splayed off the
main layer (Dwarsrivier National
Monument).
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EASTERN LIMB OF THE BUSHVELD COMPLEX
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Generalized map of part of the eastern limb showing localities and traverses
planned for the 2016 excursion
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Schematic section of the
Olifants River section in
an area where the floor
rocks are severely domed.

Schematic columns
illustrating the discordant
relationship with the floor
rocks,, the near-planar
upper contact and the
zonal subdivision of the
layered ultramafic-mafic
rocks (simplified from
articles by M R Sharpe).
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The MG2 and MG3
chromitite layers are
intercalated with
discrete layers of
anorthosite, norite,
and feldspathic
pyroxenite. The Middle
Group Anorthosite is
a persistent marker
in the Critical zone
(Tweefontein).

The three-dimensional shape of the eastern limb

this on-lapping process is apparent in the southern part

constitutes an elongate, sill-like body, rather than a

where the intrusion cuts across a thick section of floor

laccolith as was thought many years ago. The layering

rocks. The roof to the intrusion is typically planar, and

dips gently toward the west or south-west although

is comprised of either felsites of the older Rooiberg

localized areas are steeply inclined. Layering developed

Group, a thick pile of rhyolitic lava, or acid intrusives

from intrusions of both mafic and ultramafic magmas into

of the slightly younger Lebowa Granite Suite.

local, structurally-controlled sub-chambers. Intrusion of

View of Olifants River
section (Lower zone
and Critical zone) with
mountains composed of
the uplifted floor rocks in
background.
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large volumes of ultramafic magmas into the Lower zone

The layered ultramafic-mafic sequence reveals a

of the northern area resulted in irregular contacts due

recognizable pattern which enables division into

to doming of floor rocks. In comparison, a much thicker

five zones each having distinctive assemblages and

and mafic Marginal zone is developed in the southern

outcrop patterns. The excursion will include sites to visit

area where contacts are more planar. Individual sub-

all zones but with emphasis on walking field traverses

chambers coalesced with repeated magma influx, with

to appreciate the complexity of the layering rather than

each succeeding zone more laterally extensive than the

taking in each and every exotic feature. The bulk of the

underlying one. The coalescence of the northern and

visit will include the Critical Zone as this is the height

southern areas resulted in a structurally complex “Gap

at which a) the layered units are most complex (and

Area” where the Lower zone and parts of the Critical

most difficult to explain!) and b) where many of the

zone did not develop. The discordant nature due to

mineralized reefs occur. These include several of the
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A 1-5 mm-thick
chromitite stringer
demarcates the base
of the Middle Group
Anorthosite (Olifants
River section)

thicker chromitite layers (LG4, LG6 and MG layers) and
the two PGE reefs, the UG2 and Merensky.
The excursion should include visits to mines where the
reefs are exposed in three-dimensions. Two particular

The 2-m thick Main
Magnetite Layer at

features of interest will be included, a comparison of

Magnet Heights

the Critical zone from the northern and southern areas
which includes remarkable differences between the
chromitite layers and the occurrence of “bimodal” units
that yield ultramafic bases which are sharply overlain
by anorthositic caps.
The events leading to the discovery of platinum by well
known geologist and prospector Hans Merensky who
sampled chromitite layers in 1908 and then identified
alluvial concentrates panned in 1924 by Andries
Lombaard on Maandagshoek will be described. The
excursion will visit either the Driekop or Mooihoek

The glory hole at Onverwacht. Vein of
Pt-bearing hortonolite dunite pegmatite
branches off core-zone into weathered,
more magnesian and barren dunite.
The reticulate veins consist of magnesite
part of a substantial cap of secondary
birbirite.
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View of Marula
mine from outcrop
of Merensky reef
looking eastward
over the Critical zone
toward the Lower
zone and floor rocks
(Winnaarshoek).

pipes – the latter is the site of the first discovery of
economic platinum in the intrusion – as well as the
Onverwacht pipe, the world’s first hard-rock platinum
mine. The “pipes” are unusual features: they are semiconcentrically zoned and include several rock-types

One of the exhibits at
the Tsate Monument.

including normal dunite and the rare “hortonolite dunite
pegmatite”.

We will also visit open workings and

declines on the Merensky Reef that were excavated by
Merensky and his colleagues. Time permitting we may
visit Tsate, a memorial that commemorates a battle
between the local Pedi and British Empires.

View of part of the
Driekop pipe, including
the shaft and glory hole
from the 1920’s, with the
Leolo Mountains in the
background.
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CAPE FOLD BELT

Field Trip Leaders: Coenie de Beer, Peter Booth
Pass, Ceres, Worcester, Robertson and Montagu
Dates: 22 - 27 August 2016

to view flexural slip fold interference and syntaxial
structure, Worcester fault, discuss seismicity.

Start – End: Cape Town
Wednesday.
Number of participants:

Southern branch, Montagu to Oudtshoorn. Overnight

20-35, including 1 guides/1 drivers

at Buffelsdrift Game Lodge, Oudtshoorn.
Stops along R62 to view northward overturning, kink

Monday.

folds, cleavage, Miocene geomorphology, hot spring

Western branch, Cape Town to Citrusdal, overnight at

at Warmwaterberg, Ronnie’s Sex Shop, Jurassic rift fill,

Mount Cedar Lodge in eastern Cedarberg.

Kango fault and much more …

Stops at Malmesbury, Piketberg, Citrusdal, Uitkyk Pass
and Grootrivierhoogte in the Cedarberg Conservancy

Thursday.

to view basement rocks, cover fold styles, faults and

Southern

CFB stratigraphy.

Overnight at Willowmore.

Structural features of the syntaxis in the SW Cape

Stops to view Holocene fault reactivation along the

Province. (See on pg 26)

Kango segment of the Kango fault system, Cretaceous

branch,

Oudtshoorn

to

Willowmore.

rocks of the Oudtshoorn Basin, inlier of basement rocks
Tuesday.

(Kango Group) then Cape and Karoo Supergroups at

Syntaxis area, Ceres to Montagu.

Meiringspoort, north-vergent folding and low angle

Overnight in Montagu Country Hotel.

faulting, folded strata of lower Cape Supergroup rocks

Stops at Skitterykloof Pass, N’wardouw, Theronsberg

and thrusting at Uniondale.

Cape-Karoo succession
in the Western Cape
(courtesy de Ville
Wickens)
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Structural features of the
syntaxis in the SW Cape
Province.

Friday.

in these rocks will be shown. We cross the Algoa

Willowmore via Steytlerville to overnight in Port

Basin (Cretaceous) at Uitenhage as we travel to Port

Elizabeth.

Elizabeth.

Folded and thrust-faulted rocks of upper Cape
Supergroup exposed at Draaikrans where we examine

Saturday.

the close relationship between folding and faulting.

Drive back from Port Elizabeth to Cape Town.

Bokkeveld Group rocks crop out sporadically en route

View Outeniqua anticlinorium, Miocene platform,

to Uitenhage where bedding/cleavage relationships

Knysna estuaries, Enon Formation, deep gorges and
general Garden Route scenery.
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KAROO TRANSECT

Day 1: Route summary CT to Laingsburg and back to

sedimentary environments along a 100 My transect
through the Karoo Supergroup with superb threedimensional exposures containing tetrapod and plant
fossil assemblages, therapsid and dinosaur trackways,
and the End-Permian and End-Triassic mass extinction
events. Return journey to Cape Town is along the scenic

Matjiesfontein (264 km, 3 hours 28 mins )
Meet delegates at CTICC – drive to Matjiesfontein

ARTICLES

Basin development, palaeolandscapes and depositional

(check in at Lord Milner Hotel and lunch as a group in
dining room) Drive to Laingsburg.
Stop 1: Gats River bed; Dwyka diamictites, Prince
Alfred shale dropstones, Collingham turbidites, tuffs
and eurypterid tracks

Garden Route.
Day 2: Route summary Matjiesfontein to Fraserburg
via Sutherland (218km, 3h, 30 mins)
Drive to Verlatenkloof
Stop 2: channel sandstones in Verlatenkloof Passcontinue to Sutherland
Stop 3: Amphibian Trackway surface. Picnic lunch
at Observatory, walk around visitor centre - possible

Doing the dinocephalian
walk

Early Triassic Galesaurus

Field Trip Leaders: Roger Smith and Bruce Rubidge
(rsmith@iziko.org.za)
Dates: Post Congress 19-27 August 2016
Start – End: Cape Town - Cape Town
Number of participants: 18 - 28, including 4 guides/
drivers
Transport: 2 x 22 seater buses
Brochure: Comprehensive field guide will be issued to
every participant
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DOLOMITES IN THE TRANSVAAL SUPERGROUP
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Iconic Landscape.
Photo: Bruce Rubidge.

guided tour of SALT. Drive to Fraserburg

Picnic lunch at Lametjiesleegte picnic spot

Stop 4: 16h00-17h00

Stop 6: walk Pristerognathus AZ Bulkraal sandstone -a

Tapinocephalus Assemblage

Zone (AZ)

high sinuosity multistoried channel sst cliff with uranium

Fraserburg dinocephalian trackways and crevasse

mineralization and pedogenically modified overbank

splay palaeosurface features

sequences. Drive scenic route to top of Klipspringer

Drive to Fraserburg, dinner at Die Kliphuis

pass and beyond.
Stop 7: Lower Beaufort lithostratigraphic viewpoint and
sundowners overlooking great Karoo. Drive through

Day 3: Route summary Fraserburg to Beaufort West

Beaufort West to scenic Lemoenfontein Safari Lodge.

via Oukloof Pass (200km, 3hr)
Drive down Oukloof Pass
Stop 5: Wilgeboschkloof - fossils of Tropidostoma AZ,

Day 4: Route summary Lemoenfontein – Graaff Reinet

walk from roadside quarry to Diictodon- rich outcrop.

(260km, 3 hours)

Drive on to Karoo National Park (KNP)

Drive back through Beaufort West to Graaff-Reinet,

Karoo National Park
Beaufort West
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Progalesaurus from
Lootsberg Pass

book into Drostdty (Stretch’s Court) – restrooms and

Drive up Old Wapadsberg Pass

coffee. Drive up Ouberg Pass to Doornplaats.

Stop 11: Permian-Triassic Boundary; walk through a

Stop 8: Picnic lunch at house before walking along

mass extinction

riverbed behind house up to waterfall – back along

Picnic lunch on the boundary /weather permitting.

track looking at Cistecephalus AZ strata and fossils.

Drive to Middelburg- Burgersdorp

Drive back to Valley of Desolation.

Stop 12: Burgersdorp sandstone/mudstone section in

Stop 9: Dolerite/Camdeboo overview and sundowners.

roadcut

Drive back to Drostdy Hotel. Dinner.

Stop 13: Silicified ?Triassic logs
Drive to Burgersdorp and on to Aliwal North. Dinner at
Umtali Country Inn

Day 5: Route summary Graaff- Reinet to Middelburg
to Aliwal North (317km, 4hours 12 mins)
Drive to Wellwood

Day 6: Route summary Aliwal North-Lady Grey-Barkly

Stop 10: Tour of Wellwood fossil museum and farm.

East-Mountain Shadows Hotel (181 km 2hr 38 min)

Oudenodon skull being excavated
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Lystrosaurus declivis

Drive to Lady Grey
Stop 14: Molteno Fm roadcut section –sedimentology
of a humid braid plain.
Drive to top of Barkly Pass (Mountain Shadows Hotel)
Picnic Lunch. Drive to base of pass.
Stop 15: Slow walk up Barkly Pass – Lower Elliot to Upper
Elliot to Clarens – spectacular fluvial redbed succession
culminating in aeolian dunes with conchostracan strewn
playa facies and Drakensberg volcanics.
Drive to Mountain Shadows Hotel. Dinner.

Day 7: Mountain Shadows Hotel to Addo via Katberg
Pass and Grahamstown – (447 km, 6 hrs 37 mins)
Geology and touristic activities. Stay at Addo Elephant
Elliot outcrop-Bramleyshoek

Park

Day 8: Addo to Wilderness- (360 km, 5 hours 3 mins)
Game viewing in Addo Park. Tsitsikamma forest.
Storms River Bridge. Natures Valley, stay at Wilderness
Holiday Inn. Sundowner beach walk and fish braai.

Day 9: Wilderness to CT – (442 km, 5 hours 28 mins)
Visit to Knysna Heads. L - with loop through Kleinmond,
Bettys Bay, Gordons Bay. Last picnic lunch at Rooi Els.
Drive to CTICC.

Wilderness
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terraces are still mined today. Mining of these diamonds,

DIAMONDS
On the 150th anniversary of the discovery of

around Windsorton, just north of Kimberley. Input of

diamonds near Kimberley, an excursion from the

large quantities of diamonds derived from the local

alluvial deposits of Lichtenburg and Bloemhof to the

Cretaceous kimberlites are added to the Vaal River

Big Hole in Kimberley. The diamond trail begins on the

mix at Barkley West and these different diamond

Limpopo/Vaal River watershed west of Johannesburg

populations are taken further downstream to the

where unique secondary diamond deposits have been

confluence of the Vaal and Orange Rivers. Here these

preserved on the karstified terrain of the Transvaal

are joined by the Lesotho diamonds brought down by

Dolomites. These can be traced southwards to the Vaal

the Orange River. On the way to the West Coast some

River where diamond bearing palaeo-channels and

of these diamonds have been trapped in a series of

ARTICLES

from unknown source(s), has been particularly intense

The Rockwell – a 287 ct
diamond recovered from
the middle Orange River
by Rockwell Diamonds

Diamond rush for
claims on Grasfontein
in 1927
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Main Grasfontein
run on Uitgevonden

river terraces that have been mined along the middle
Orange River between Douglas and Prieska and have
provided some of the largest and highest quality alluvial
Right Photo:
Five +100 ct diamonds
recovered by Rockwell
Diamonds along the
Middle Orange River
between August and
November 2013

diamonds in recent times.
Field Trip Leader: Mike de Wit
Dates: 24-27 August 2016
Start – End: Johannesburg – Kimberley
Number of participants: 20-25, including 1 guide/2
drivers
Transport: 2 x 14 seater buses
ITINERARY
Wednesday 24th August:
Johannesburg - Ventersdorp - Lichtenburg.
Distance 250 km
Overnight Lichtenburg
Thursday 25th August:
Lichtenburg - Schweizer Reineke - Windsorton.
Distance 350 km
Overnight Kimberley
Friday 26th August:
Kimberley - Dougla-Middle Orange River Deposits.
Distance 170 km
Overnight Douglas
Saturday 27th August:
Nooitgedacht pavements - Canteen Koppie - Barkley
West - Big Hole, Kimberley.
Distance 60 km
Overnight Kimberley
Sunday 28th August:
Kimberley - Cape Town
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ZEVENWACHT WINE ESTATE AND TIN MINES

ARTICLES

Field Trip Leader: Doug Cole
Date: Saturday 3rd September 2016
Number of participants: 20-35, including 1 guides/1
drivers
The tin deposits on the Zevenwacht Wine Estate form
one of several hydrothermal deposits associated with
intrusion of granite and minor gabbro and diorite of
the pan-African Cape Granite Suite with the deposits
being concentrated in a northwest-trending zone
between Somerset West and Yzerfontein. Vein-hosted
mineralisation is predominant with the veins or lodes
trending between northwest and north-northwest.
The veins are both exogranitic, being hosted by the
Malmesbury Group metasediments, and endogranitic.
On the Zevenwacht Wine Estate and adjacent areas,
the veins are endogranitic being hosted by coarsegrained, porphyritic granite named the Spier Granite.
They trend north-northwest within a 500 m-wide zone
and the individual lodes are up to 3 metres wide,

The purpose of the half-day excursion is to show

dip moderately (20 to 35 degrees) west or east and

the participants the nature and morphology of the

consist of

aplite dykes and irregularly developed

mineralisation in an abandoned adit, the distribution

quartz veins. Several tin deposits were mined during

of the mineralised lodes and some of the mining

the early 1900s with those on the Zevenwacht Wine

equipment still in place. After visiting the abandoned

Estate and adjacent areas accounting for the bulk of

mines, the participants will visit the wine estate and

the production.

can take part in wine tasting, a cellar tour and finally
enjoy a South African braai.
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Route from CTICC
to Zevenwacht wine
estate

Zevenwacht

ARTICLES

gold deposits
Geo artist Maggie Lambert-Newman
Witwatersrand Gold Deposits

An eroding mountain range is shown in the
background and it is within this dominantly granite
/greenstone terrain that the primary source of gold
occurred.

Pediment surfaces are shown at the foot

of the mountains and it is on these features that the
gold was pre concentrated. A delta plain with rivers
emanating from the hinterland and spreading out to
form anastomosing channels is the central feature of
the painting. In the foreground a cross section shows
a number of gold- bearing conglomerate layers which,
when mined, are referred to as reefs. A large channel
at the surface is portrayed on the right hand side of
the painting. It comprises a relatively thick, active, high
energy, multipulse conglomerate channel with sand
interlayers. The channel thins to the left and passes
into a single conglomerate layer which breaks up into
thin conglomerate lenses in a shallow, lower energy
environment. In this environment mats of primitive algae
and /or cyanobacteria (shown in green and amber
shades) flourished and represent some of the earliest
life forms on our planet.
Gold was concentrated in the matrix of the pebble
layers as free particles or more generally encapsulated
as ultra fine gold in pyrite, which together with other
heavy detrital minerals such as leucoxene, zircon and
chromite were concentrated by fluvial alluvial processes
The painting by geo artist Maggie Newman depicts a
scene at the time of formation of the world’s greatest
gold deposit about 2,850 million years ago. A
number of important features relating to the nature
of the environment at that time as well as styles and
controls of gold deposition are

encapsulated and

schematically portrayed in this artistic impression. The
portrayal is based on the most widely-held hypothesis
(in South Africa) of primary sedimentary deposition
and concentration of gold.
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. The algal mats also acted as huge concentrators of
gold which now frequently occurs as visible gold in
thin, black, hydrocarbon layers, often with a very
distinctive columnar structure.
The scenario depicted in the painting is based on the
famous Carbon Leader Reef of the West Wits line
or Carletonville Goldfield with its distinctive Carbon
Seam, Single Conglomerate and Multipulse Channel
Conglomerate facies.

Other conglomerate layers depicted on the section in

layer has resulted from rapid sediment ingress into the

the foreground show a number of features frequently

basin probably triggered by seismic tectonic uplift in

observed in the Witwatersrand conglomerate reefs. At

the source area.

the bottom of the painting in the centre, a conglomeratelined channel is shown cutting into impure sandstone

The algal mats were the earliest producers of free

(now argillaceous quartzite). The main channel fill is a

oxygen on earth, and this gas was initially largely

winnowed, clean sandstone with cross beds marked by

confined to the hydrosphere. Evidence for this is

thin pyrite foresets now constituting an auriferous pyritic

provided by the presence of banded, oxide facies iron

quartzite. The top of the channel is uncomformably

formations which formed at this time, as well as in the

overlain and truncated by another conglomerate layer

even older Greenstone belts. Without oxygen in the

which formed on an erosion surface. Virtually all of

atmosphere, there was no ozone being produced and

the important gold-bearing conglomerates formed

hence no Raleigh scattering of light which gives rise to

on similar unconformity surfaces where winnowing

the blue sky of the modern world. The sky was probably

and reworking, perhaps aided locally by shallow

an eerie mauve colour as shown in the painting, with

marine process (as depicted in the regular well

the hostile surface, devoid of all life, being subjected

sorted conglomerate at the bottom night) was an

to lethal ultraviolet radiation and probably also some

important factor in concentrating and upgrading gold.

meteorite bombardment .

Conglomerate layers show remarkable lateral as well
as down-dip continuity,

which is a feature

of the

Morris Viljoen

Witwatersrand gold reefs. Each major conglomerate

centre fold

pg 28 & 29

DOLOMITES IN THE TRANSVAAL SUPERGROUP
The painting by Maggie Newman depicts a scene at

Stromatolites are

green, plant photosynthesizing

the time of formation of the dolomite of the Transvaal

organisms that released large amounts of oxygen into

Supergroup approximately 2550 million years ago.

the hydrosphere while

The low-lying formation protruding above the water

limestone and dolomite. In the immediate foreground

in the background consists of sandy sediment of the

green cynobacteria are seen

Black Reef formation at the base of the Transvaal

oxygen, a process which is carried out by ‘’pond

Supergroup. Algal stromatolites in the form of domical

scum’’ in present-day water bodies. Orange /brown

structures proliferated above the Black Reef sands in

cynanobacterial mats and young stromalite structures

warm shallow waters. They grew as partly submerged

can be seen growing on the sea-floor between the

colonies along the shoreline in shallow water adjacent

domes. The reddish black colour in the background

to the nearest headland. In the background, stromatolite

represents the formation of iron and manganese oxides’

domes of varying sizes - the taller ones being the

which were being precipitated at the end of dolomite

oldest, are depicted. Towards deeper waters, the

times, aided by the oxygenated hydrosphere.

facilitating the deposition of
releasing bubbles of

domes give way to slim columnar stromatolites, and
at depth, to giant domes. Close-up specimens show

The stromatolite painting is based on photos from

green cyanobacterial layers which form the colliform

Shark Bay and Hamlin Pool

structure of the stromatolite domes. Layering can be

where these organisms still thrive and have therefore

seen in the broken specimens and fragments lying on

been flourishing on earth for at least the last 2.6 billion

the sea bed.

years.
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AMC’s Award Winning
Solids Removal Unit
AMC’s award winning SRU
is a closed-loop system
transforming drilling
operations worldwide by
reducing the environmental
impact and delivering
significant financial benefits.

GSRWXERXP] XS XLI WYVJEGI XS STIVEXI XLI HVMPP
VMK ERH WMKRM½GERXP] MQTVSZI LIEPXL ERH WEJIX]
ERH XLI ,IPMTSVXEFPI 769 MW E GSQTEGX LIPM
transportable design that can be completely
EWWIQFPIHMRSRP]QMRYXIW
TRANSFORMING THE DRILL SITE

8LIFIRI½XWSJYWMRK%1'´W769EVIWMKRM½GERX
-XWGSQTEGXWM^IVIHYGIWXLISZIVEPPWMXIJSSXTVMRX
GSRWMHIVEFP] XLIVIJSVIVIHYGMRKXLIMQTEGXXLI
HVMPPWMXILEWSRXLIWYVVSYRHMRKIRZMVSRQIRX -X
AMC’S AWARD WINNING CLOSED-LOOP
IPMQMREXIWXLIRIIHXSHMKXVEHMXMSREP¾YMHWYQTW
TECHNOLOGY
XLIVIF] QMRMQM^MRK XLI KVSYRH HMWXYVFERGI SR
AMC’s Solids Removal Unit (SRU) works by
WMXI ERHVIHYGMRKER]WMXIVIQIHMEXMSRGSWXW -XW
VIG]GPMRK XLI HVMPPMRK ¾YMH HMVIGXP] JVSQ XLI HVMPP
IRZMVSRQIRXEPFIRI½XWLEZIFIIRVIGSKRM^IHF]
collar to the SRU, where it is processed by the
%1)'[MRRMRKXLI)RZMVSRQIRXEP%[EVH
769´W WLEOIV WGVIIRW ERH GIRXVMJYKI WITEVEXMRK
XLIHVMPPWSPMHWJVSQXLIQYHWPYVV]ERHHMWGLEVKMRK 8LI769HIPMZIVWEGSRWMHIVEFPIVIHYGXMSRMRQYH
XLIQZMEE[EWXIGLYXI8LIGPIERIHHVMPPMRK¾YMHW GSRWYQTXMSR MRWSQIGEWIWYTXS  EW[IPPEW
EVI XVERWJIVVIH XS XLI EGXMZI XERO [LIVI XLI VIHYGMRKGSWXWEWWSGMEXIH[MXLGEVXEKIERHHMWTSWEP
VIG]GPIHQYHMWVIXYVRIHFEGOXSXLIHVMPPLSPI XLEXLEZITVSZIRXSLEZIWMKRM½GERX½RERGMEPFIRI½X
JSVHVMPPMRKSTIVEXSVWERHVIWSYVGIGSQTERMIW
8LI 769 MW EZEMPEFPI MR XLVII ZEVMEXMSRW
7YVJEGI 9RHIVKVSYRH ERH ,IPMTSVXEFPI 8LI 4VSHYGXMZMX]MQTVSZIQIRXWEVIRYQIVSYW YWMRK
WYVJEGI 769 MW QSYRXIH JSV IEW] XVERWTSVX XLI769QIERW QSVIFMXSRFSXXSQXMQI
ERH QERIYZIVEFMPMX] SR WMXI XLI 9RHIVKVSYRH VIHYGIH WXYGO TMTI VIHYGIH [IEV ERH XIEV SR
769 IPMQMREXIW XLI RIIH JSV [EXIV XS TYQT HVMPPGSQTSRIRXWERHEPPS[WTIVWSRRIPXSJSGYW

SRTVSHYGXMZIHVMPPMRKEGXMZMXMIWMRWXIEHSJQM\MRK %1'´W769MWWIIREWERMRXIKVEPGSQTSRIRXSJ
ERHQSRMXSVMRKQYHW]WXIQW
HVMPP WMXIW SJ XLI JYXYVI F] XLSWI GSQTERMIW [LS
LEZI EPVIEH] I\TIVMIRGIH MXW IRZMVSRQIRXEP
%1'´W 769 EPWS MQTVSZIW LIEPXL ERH WEJIX]
½RERGMEPERHTVSHYGXMZMX]FIRI½XW
GSRHMXMSRWSRWMXIHIGVIEWMRKXLIPIZIPSJSTIVEXMRK
PEFSYVVIUYMVIHSRWMXIERHXLIVIJSVIXLIVMWOSJ *SV QSVI MRJSVQEXMSR SR %1'´W 769 VERKI
MRNYV] &] GSRXEMRMRK ERH VIHYGMRK XLI ZSPYQI SJ contact amc.africa@imdexlimited.com or visit
[EXIVERHQYHSRWMXIXLI769GVIEXIWEHVMIVERH SYV[IFWMXIamcmud.com.
WEJIV[SVOIRZMVSRQIRX

Negotiable Finder’s Fee
Search for
Historic Data and Information

Buffelsdoorn Gold Mine
Bacarac Trading 104 (Pty) Ltd holds the prospecting
ULJKWVRYHUWKHKLVWRULF%XσHOVGRRUQ*ROG0LQH 4XHVW 
SUHYLRXVO\RZQHGE\1HZ0DFKDYLH*ROG0LQLQJ&R/WG
Bacarac Trading wishes to recover historic records
RIHVSHFLDOO\JUDGHLQIRUPDWLRQVXFKDVIDFHDQG
GHYHORSPHQWVDPSOLQJ
$Q\RQHDEOHWRDVVLVWLQWKLVUHJDUGLVKHUHE\
requested to please contact:

Leonie on: 011 678 6504
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obituary

Trevor Denzil Tregoning 1952 to 2014

Trevor Tregoning passed away suddenly at Chibuluma

Geologist. In 1977 he returned to Rhodes University

Copper Mine in Zambia on Thursday 20 November

to complete his Honours degree in Geology. Anni

2014, a few weeks short of his 63rd birthday. He had

used this time to complete a diploma in Translation.

presented the results of his exploration programme to

His association with Rhodes did not end here as he

senior management earlier in the day, joined them

was destined to return in 1986 to complete the MSc

for dinner and retired to his quarters where he was

Exploration Geology course.

found the next day. Post –mortem results revealed a
thromboembolism of the left lung artery. Trevor had

From 1978 to 1985 he spent a

been feeling exhausted during the last few months but

year as Exploration Geologist

put it down to work pressure and stress. At the time of

for Gefco in the Kuruman

his death he was planning his well- earned retirement

area, three years back at Klein

from Metorex Ltd, in March this year. He leaves behind

Aub as Chief Exploration and

Anni, his wife of nearly 40 years, daughter Ginette

Mining Geologist and four

and son Adrian.

years in the eastern Transvaal
as

Chief

Exploration

and

Trevor was born in Otjiwarongo, Namibia, on 8

Mining Geologist for Penge

January 1952. He attended Otjiwarongo Primary

Asbestos Mine and three of

School and subsequently Swakopmund High School

the Eastern Chrome Mines. On

where he matriculated in 1969. He then proceeded

completion of his MSc studies

to Rhodes University where he graduated with a BSc

he was posted to Barberton as

degree in Geology in 1974.

Chief Exploration Geologist
for

Barberton

Mines,

a

Trevor met Anna- Maria (Anni) Diehl at Rhodes

position he held for five years.

University in 1971, where she was busy with her BA

He was then transferred to

degree, majoring in English and German. As they

Gencor’s Platinum Exploration

were both from Namibia and in the small University

department

town I suppose it was inevitable that they should meet.

Potgietersrus, where he spent

They were married on 12 December 1974.

three years re-assessing previous exploration progra-

based

in

mmes on the Northern Limb of the Bushveld Complex,
The greater part of Trevor’s working life was spent in

Phosiri Anticline and Messina Platinum Mine. It was

the employ of the General Mining/Gencor/Billiton

during this period that I came to know Trevor quite

Group. His association with this company exposed

well and we had a very good working relationship.

him to a wide range of geological environments and

The downturn in the platinum industry in the mid-90’s

geological disciplines, which he was to put to good

resulted in the closure of the Potties office in December

effect in later life. His first employment appointment,

1994 and Trevor was transferred to Gencor Head

however, took him back to Namibia as Mine Geologist

Office as part of the Target Generation group. Here he

for the Tsumeb Corporation (Newmont). In June 1974

was exposed to something he really enjoyed, namely

he moved to Klein Aub Koper Maatskappy as Mine

geological modelling and information systems. He
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spent some time on the Vulcan modelling of the Ghanzi

deep end at Chibuluma and took charge of a drilling

copper deposit in Botswana.

programme at the height of the rainy season, with drill

OBITUARY

rigs and support vehicles being bogged down on a
September 1995 saw him back in the thick of exploration

regular basis. He brought a lot of energy to the job and

as Chief Exploration Geologist in Zambia where he

was instrumental in recovering a tremendous amount of

was responsible for establishing and implementing a

historical data from the old ZCCM/ Chamber of Mines

regional office GIS for all Zambian and DRC projects

archives in Kalulushi, enabling Metorex to reinvigorate

(including the Copperbelt) as well as the exploration

exploration on its existing mining licences and to

for hydrothermal copper/gold targets. Restructuring

apply for new prospecting tenements surrounding the

and downsizing in Billiton in early 2000 saw Trevor

mine. He was able to put his keen grasp of GIS and

embark on a new career when he joined the fledgling

resource modelling to good use and built an effective

Geodatec company as a Director responsible for GIS,

exploration team from scratch. It was Trevor’s deep

CAD, Administration and Finances. Main projects

desire to discover a new deposit in this well explored

worked on included iron ore, sedimentary Cu-Co, VMS

area, through the application of modern exploration

Zn, diamonds and gold. From September 2004 he

principles that kept him going while away from home.

basically started consulting on his own, mainly on GIS
systems, and put to good use the broad experience

Trevor was an active person. He was always interested

gained over the years. His family moved to Cape Town

in photography but at various stages he participated

and he consulted for various companies active in sub –

in show jumping, karate, sky diving, scuba diving,

Saharan Africa. Companies included Africo Resources,

shooting and biking. In 1978 he took up golf and

Comide SPRL, Geoquest SPRL, Core Mining and BHP

played to a 15 handicap. In fact he won a prize in the

Billiton. He also compiled an Africa GIS database for

golf competition at the local golf club on the Saturday

potential investors.

before his death. He loved the outdoors and wildlife and
spent much time with the family in the Game Reserves

November 2010 saw him back in the field as Exploration

in Zambia. Wherever Trevor went he participated in

Manager for Chibuluma Mines (Metorex). I met with

local community structures. He served on Mine Club

him on the Mine in August 2011 and got the impression

committees at Klein Aub and Penge. He and Anni were

that he was really enjoying his work. He did, however,

founder members of the Lions Club in Kuruman, he was

confide to me that the long periods away from home

Chairman of the Eastern Transvaal Shooting Association

and family were a burden. Trevor was thrown in at the

and served on the Barberton Golf Club Committee. He

Trevor exploring in
Zambia
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“My father never fell into the fold and did what others
did. Instead he fell into the valley next door which is a
you hold your beliefs and follow a path you’ve solemnly
chosen and don’t join the flock and obey”. I am sure this
sentiment strikes a chord with many geologists. He was
methodical, with a keen eye for detail. He always tried
to pass on his experience to younger geologists, and in
Zambia and the DRC took a keen interest in guiding and
mentoring the indigenous geologists who worked with
him. He shared information readily and was well liked
and respected in the geological community in Zambia,
was also part of the organising committee for the well-

where he served on the Association of Zambian Mines

known Barberton Daisy Golf Tournament.

and Exploration Committee (AZMEC).

Trevor was a Professional Natural Scientist with

I am indebted to Anni Tregoning providing personal

SACNSP and was a member of the Geological

and background information at a very difficult time.

Society of South Africa. He served as Chairman of

Thanks to Tim Williams from Metorex for his invaluable

the Barberton Branch of the Geological Society in

input and assistance in compiling this tribute. With

1988. In that capacity he contributed to and edited

most tributes of this nature one only realises during

“Deformation and mineralization in the Archean of

compilation the immense contribution the individual has

Southern Africa: Abstracts and guide book for the

made during their lifetime. Trevor was no exception. He

mine visits and field excursions”.

loved his career, family and nature in equal measure.

OBITUARY

lonelier, yet more rewarding place to be. It’s a place where

He will be sorely missed by all
Trevor was generally quiet and somewhat introverted.
He certainly was his own man. This is best summed up

Les Paton

media monitor
MINING AND EXPLORATION NEWS
Copper
Discovery Metals has secured a US$110 million

Boseto development plan since inception in August

investment from UK-based Castlepines Global Equities

2010. In September 2014, Discovery completed and

to develop the planned Zeta underground mine at its

updated the definitive feasibility study for a 1.5 Mt/

Boseto copper operation in Botswana in return for a

a operation producing 16.6 kt of copper and 720

34% interest in the project. The proceeds will also be

000 ounces of silver per annum over a life of 11 years,

used to settle existing loan finance facilities. The Zeta

with a capital cost of US$69.7 million and IRR of 45%.

underground mine has been a key component of the

Construction is scheduled to begin in the third quarter
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in the words of his son Adrian at his memorial service.

of 2015. The current open pit operations at Boseto,

INDUSTRIAL MINERALS

media monitor

which began production in October 2011, will be
placed on care and maintenance by mid-2015.

A maiden JORC mineral resource has confirmed
Sovereign Metals ‘ Duwi project in Malawi as one of the

Regal Resources announced an updated mineral resource

world’s largest high-grade flake graphite deposits, with

estimate of 11.17 Mt at 2.70% copper (302 000 t Cu)

total Indicated and Inferred resources of 86 Mt at 7.1%

at the Kalongwe copper-cobalt deposit in the DRC,

total graphitic carbon (6.13 Mt contained graphite).

with almost 75% of the previous Inferred resource

The deposits evaluated in the study make up only about

converted to the Measured and Indicated categories.

2.2 km of the Duwi trend, which is mineralised over 24

The Measured portion of the resource, which comprises

km of strike. Sovereign aims to begin immediately with

the top 50 m from surface, has an average grade of

a scoping study for an operation producing 30 kt of

3.61% Cu. The mineralisation remains open both

flake graphite per annum.

down dip and plunge. Kalongwe, which lies at the far
western end of the Central African Copperbelt, about

Iron ore

15 km south of Ivanhoe Mines’ Kamoa project, is jointly
owned by Regal (30%), commodities trader Traxys

Equatorial Resources announced a positive pre-

(30%), and La Generale Industrielle et Commerciale au

feasibility study for the staged development of its

Congo (40%).

Mayoko-Moussondji iron ore project in the Republic
of Congo, beginning with the production of 1 Mt/a

Gold

high-grade hematite fines (64% Fe) and ramping up
to 2.5 Mt/a in the fourth year of operation. The total

Randgold Resources is looking at developing a third

capital requirement is estimated at US$181.6 million

underground mine at its Loulo-Gounkoto complex in

(including rail and port upgrades), with a capital

Mali. A recently completed feasibility study for an

intensity of US$72 per ton capacity, which is very low

underground operation at Gounkoto outlined a 60–70

compared with other iron ore developments. Mayoko-

kt/month operation producing 0.91 million ounces over

Moussondji contains a maiden Probable reserve of

an 8 year life-of-mine for a capital cost of US$137.5

38.5 Mt at 42.0% Fe.

million. The Loulo-Gounkoto complex, which ranks
among the largest and most mechanised of its kind

Assore Ltd and Sumitomo Corporation have agreed

on the African continent, produced 639 200 ounces

to invest £6.98 million and £2.6 million respectively

from the existing Yalea and Gara underground mines

in IronRidge Resources as part of the company’s

and the Gounkoto open pit mine in 2014, with the

planned capital raising and listing on the AIM of

underground operations providing some 60% of the

the London Stock Exchange. IronRidge holds three

ore feed to the mills. Reserves are currently in excess of

strategically-located prospecting licences in Gabon,

8 million gold ounces.

covering a total of 5350 km 2. The Tchibanga and
Tchibanga North licence areas are about 60 km

B2Gold Corp. announced the start of gold production

from the coast and the port of Mayumba, while the

at the Otjikoto mine in Namibia. The project is expected

Belinga Sud area is on the southern edge of the

to produce between 140 000 and 150 000 ounces of

massive Belinga iron ore project in the northern part

gold in 2015, increasing to approximately 200 000

of the country.

ounces in 2016.
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PLATINUM GROUP ELEMENTS

The project is expected to pay back the initial capital

Northam Platinum has agreed to purchase Aquarius

Khorixas in northwestern Namibia, hosts Indicated and

Platinum’s Everest mine, which adjoins the company’s

Inferred resources of 6.16 Mt at 0.30%, or 18.2 kt total

Booysendal division on the eastern limb of the

REO, 75% of which consists of the heavy REO.

Bushveld Complex, for R450 million. The deal will
free up approximately 60 million PGM ounces and

Mkango

Resources

completed

a

pre-feasibility

enable Northam to develop the Booysendal central

study for a 500 kt/a operation at its Songwe Hill

and south orebodies when market conditions improve.

project, in southeastern Malawi, that would produce

The Everest operation, which includes a 250 kt/month

approximately 2800 t of REO in mixed chemical

concentrator, was placed on care and maintenance in

concentrate per annum at cash operating costs of

mid-2012.

US$17 per kilogram (including toll separation). Initial
capital expenditure is estimated at US$217 million

Ivanhoe Mines released the results of an independent

– among the lowest in the rare earth sector. The study

pre-feasibility study for the planned first phase of its

supports a maiden Probable reserve estimate of 8.5

Platreef project on the northern limb of the Bushveld

Mt grading 1.60% total REO at a cut-off of 1.0%, and

Complex. The first phase of development consists of a

is based on an open pit mine with a life of 18 years,

4 Mt/a mechanized underground operation producing

with production beginning in 2017. Songwe Hill is one

433 000 4E ounces (platinum, palladium, rhodium,

of only three rare earth projects in Africa with a pre-

and gold) plus 19 million pounds of nickel and 12

feasibility or feasibility study announced, the other

million pounds of copper per annum, based on initial

two being Great Western Minerals’ Steenkampskraal

Probable reserves of 120 Mt at 4.01 g/t 4E, at an

project in South Africa and Peak Resources’ Ngualla

estimated capital cost of US$1.2 billion. Production

project in Tanzania.

would start in 2019. Phase 1 would provide a platform
for an expansion to 8 Mt/a, and ultimately to a steady-

Vanadium

state operation of 12 Mt/a. Platreef would rank at the
bottom of the cash-cost curve, at an estimated US$322

Bushveld Minerals has begun a pre-feasibility study of

per 4E ounce, net of by-products. A feasibility study of

its standalone vanadium project on the northern limb

the first phase is scheduled to begin shortly.

of the Bushveld Complex. The study is expected to
be completed during the first half of 2015, and will
include parts of the definitive feasibility study. The

RARE EARTHS

scoping study, which was completed in July 2014,
A preliminary economic assessment for Namibia Rare

outlined an operation producing 10 370 t of V2O5 per

Earths’ Lofdal project has shown that the project could

annum via the proven salt roast route, with operating

produce 1500 t of rare earth oxides per annum over a

costs of US$2.72 per pound, for a capital expenditure

7 year life. The capital cost of US$ 156 million includes

of US$261.5 million.

establishment of a 2500 t/day open pit mine, on-site
concentrator, and a hydrometallurgical ‘cracking’ plant

Zinc and lead

at Walvis Bay. Operating costs, including offshore
separation of the rare earth oxides, are estimated at

Sesa Sterlite, a subsidiary of London-listed Vedanta

US$49.95 per kilogram total rare earth oxides (REO).

Resources, has approved a US$630 million investment
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within the first two years. Lofdal, which is located near

media monitor
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to develop an open pit zinc mine and concentrator at

back into production by the second quarter of 2016,

Gamsberg, in South Africa’s Northern Cape Province.

following completion of a feasibility study. Although

A further US$152 million will be used to convert the

the initial mine life is only 3½ years, based on an ore

Skorpion zinc refinery in neighbouring Namibia to

reserve of 585 kt at 6.2% Zn and 2.9% Pb, the robust

enable it to refine Gamsberg concentrate into special

economics (IRR >50%) and short payback period (12

high grade (99.99%) zinc metal. The company expects

months) justify development of the project. Following

to begin construction during the first quarter of 2015,

a successful drilling programme, total resources are

with the first ore production in 2017/18. The project will

now 1.25 Mt, equivalent to a mine life of 5 years.

be operated by Black Mountain Mining, which is 74%

The mine has been fully refurbished to allow access

owned by Sesa Sterlite and 26% by Exxaro Resources.

to all underground areas, and North River believes

Gamsberg is one of the world’s largest undeveloped

that additional underground drilling and a near-mine

zinc deposits, with reserves of 144 Mt at about 6% Zn.

exploration programme will further increase the value
of the project.

North River Resources could bring the Namib leadzinc-silver mine, 70 km from Walvis Bay in Namibia,
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Tsavo, Chyulu
& Amboseli, THE geotraveller
Kenya
By Roger Scoon

TSAVO, CHYULU HILLS AND AMBOSELI, KENYA:
					
Ancient Landscapes and Young Volcanism
The Tsavo, Chyulu Hills and Amboseli areas of southeastern Kenya cover vast areas of mostly dry, scrubcovered plateaus and open plains that have remained
largely unaffected by human impact. Despite being
located some 150 km to the east of the Gregory Rift
– the eastern branch of the East African Rift Valley is the
dominant geological feature in Kenya – huge outpourings
of cinders and lavas occurred here during the previous
two million years. The Chyulu Hills is one of the youngest
volcanic ranges in the world.
The attached satellite image reveals the more important
features of the area, including Kilimanjaro, the dry lake
bed and salt flats of Lake Amboseli and the lush slopes
of the Chyulu Hills. The latter are comprised of numerous
discrete cinder cones and lava flows, a remarkable
contrast with the huge bulk of Kilimanjaro and the
associated free-standing volcanic complexes of northern
Tanzania.
The geology of this part of Kenya was first referred to by
John Walter Gregory whilst on his way from Mombasa
to the rift that now bears his name. Whilst camped at
Kibwezi, Gregory examined the ropy-textured lavas

View over the dry Amboseli plains of the composite volcano of Kilimanjaro. The oldest (and lowest peak) is Shira (right), the
jagged outline of Mawenzi (left) is due to erosion of dykes, and the rounded massif of Kibo (centre) has an active summit crater.
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110-km wide image of
part of south-eastern
Kenya and northern
Tanzania. Landsat
7 for the year 2000
sourced from the
University of Maryland
Global Land Cover
Facility (UMD-GLCF)
processed by Philip
Eales of Planetary
Visions. Prominent
features are the huge
massif of Kilimanjaro,
the dry salt flats of
Lake Amboseli and the
lush landscape of the
Chyulu hills.

Schematic geological
map of the Tsavo, Chyulu
Hills and Amboseli areas
of south-eastern Kenya.
Outlines of National
Parks simplified. Areas of
interest are as follows.
(1) Shaitani;
(2) Chaimu;
(3) Rhino Valley;
(4) Mzima Springs:
(5) Poacher’s Lookout;
(6) Noomotio Hill.

that dominate the Chyulu Hills. He also visited the Yatta

(younger than 10,000 BP). The composite Kilimanjaro

Plateau which he interpreted as a single lava flow that

volcano was active intermittently during the Pliocene

has flowed down a Basement valley. The area to the

(5-1.8 Ma) and Pleistocene. The younger components,

north and west of Kibwezi was described and mapped

associated with the Kibo centre, occur in the Amboseli

by Saggerson, but there are no detailed maps of Tsavo

area where they overlap older sequences associated

and Amboseli. The geological map presented here is very

with Shira and Mawenzi. The roads from Mtito Andei

schematic.

and Tsavo to Oloitokitok and through Amboseli provide
access to many of the most interesting geological features

The Basement in the south-eastern part of Kenya

in the area.

is comprised of metamorphics and granites of the

46

Mozambique Mobile Belt. These rocks are unconformably

Amboseli and Tsavo are visited by large numbers of tourists

overlain by much younger volcanic lavas and cinder

every year, many going to observe huge concentrations

cones. There are many hundreds of separate cones and

of wildlife that include some of the largest elephant herds

feeder vents; Saggerson recognized more than 350 in

remaining in Africa. In 1885, Joseph Thomson, one of

the Kibwezi area alone. The bulk of the volcanics are

the earliest European travellers to the area, questioned

of Pleistocene-age (1.8 Ma - 10,000 BP) or Holocene

as to how such huge numbers of wildlife survive in such
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Part of the Chaimu
lava flow lying
unconformably on the
Basement granitegneiss.

dry environments. Visitors are also able to observe the
influence of geology and some important features,

Mtito Andei gate to
Tsavo West National
Park.

including the supply of ground water to the parks, are
related to geologically recent processes.
Amboseli was first recognized as a wildlife reserve in
1906. In 1974 an area of 392 square km was gazetted
as a National Park. In 1991, this area together with
adjacent lands where the nomadic Maasai have lived
harmoniously for many years with the wildlife was
reclassified as an International Biosphere Reserve.
south-east Africa through Tanzania and into southern
Tsavo is divided into two parks, Tsavo West and the

Kenya. The belt was in part thrust westward into the

much larger and more remote Tsavo East. Together they

older components of the Continent, the Archean Craton

constitute the largest park in East Africa (over 21,000

(2.7 Ga) and the Usagaran Belt (1.8-2.0 Ga). It includes

square km). Tsavo is traversed by the Mombasa-Nairobi

granulites formed by the Pan-African orogeny (1000-800

road and railway and is well known internationally for

Ga) as well as younger events at around 580-550 Ga.

historical events including scenes in the film “Out of

The principle rock types in the Mozambique Mobile Belt

Africa” (based on the book by Karen Blixen) and the

of south-eastern Kenya include granite-gneisses, mica

“Man Eaters of Tsavo”, an account of the damage caused

schists, and marbles. The more resistant lithologies form

by two lions during the building of the railway near Voi in

prominent inselbergs. The Ngulia Hills in Tsavo West are

1898 as documented by Colonel J H Patterson. Tsavo is

comprised of a large body of red-coloured granite-gneiss.

known as “an ancient land of lions and lava”.

The rugged scenery in this area can be seen from a drive
along Rhino valley. The hills drop steeply into the Tsavo

Chyulu Hills is a recently proclaimed National Park and

River valley on their southern side. A small inselberg in

forms an extension to Tsavo West. The spelling of Chyulu

Tsavo West, known as Poacher’s Lookout consists of

has been changed to “Kyulu” to reflect the local Kamba

mica schists. The views from here over the plains to the

language, but to be consistent with the geological

south are well worth a visit.

literature the original, phonetic spelling is used here. The
Chyulu Hills form a prominent range some 150 km in

Basement rocks are exposed on several erosion surfaces

length, although only the southernmost part is located

including the Tertiary-age African surface. Post-Miocene

in the park.

surfaces are related to long periods of erosion. The endTertiary peneplain has been uplifted, mostly during the

The Mozambique Mobile Belt trends northward from
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Pleistocene and has also been influenced by outpourings

View looking north from
the dry plains of Tsavo
West along the spine of
the Chyulu Hills.

of the younger volcanics. The plains underlain by

weakness, resulting mainly in northwest-southeast

Basement rocks are typically covered by poor, sandy soils

orientated structures (Pleistocene) and northwest-

whereas the volcanics tend to form prominent hills and

southeast (Holocene). This volcanic field may be an

low ridges and are typically associated with better soils

analogue for the early part of continental rifting when

and thicker bush.

interaction between a mantle plume and a refractory
lithosphere can generate melts. The Chyulu Volcanic

The volcanism on the eastern platform of the Gregory

Province is categorized as “active” and is included in the

Rift is not directly related to continental breakup as it

international volcanic monitoring programme.

is in the rift. This volcanism includes numerous huge
stratovolcanoes – mostly located in northern Tanzania –

The flanks of the cones in the Southern Unit of the Chyulu

as well as the cones and lava sheets of the Chyulu Volcanic

Hills reveal extensive lava flows, many of which can be

Province. In comparison, the paucity of volcanics on the

traced back to discrete vents. The oldest member of the

western platform of the Gregory Rift is marked. The Chyulu

Southern Unit is probably the Mzima Lava unit which

volcanism covers an area of some 2840 square km and is

has been dated at approximately 26,000 years. These

one of the most significant volcanic fields in East Africa. It

lavas form low, scrub-covered ridges and hill slopes.

is generally divided into two discrete units, a Pleistocene-

They have been partially overlapped by the most recent

age Northern Unit and a Holocene-age Southern Unit.

activity in the area, the Shaitani and Chaimu events

The oldest ages recorded are approximately 1.4 Ma.

which occurred in 1865-6.

Eruptions began in the northern part and migrated to
the south-east over time. The northern part is dominated

The recent lava flows and cones are almost entirely

by eroded cones and vents, whereas the southern part

unvegetated and reveal barren landscapes that contrast

reveals a prominent range. The latter are comprised of

with the verdant bush-covered older flows. The Shaitani

individual and coalesced cinder cones that rise some 900
m above the plateau. Many are aligned along dominantly
north-west trending (older) faults and north-north-east
trending (younger) fissures. The silica contents of the
lava flows increased with time. Early flows consisted
of foidites; later Holocene lava flows are basanites and
alkali basalts.
The origin of this off-rift volcanism has been widely studied
and is probably related to individual mantle-plumes. The
Chyulu Hills volcanism has been interpreted by Spath and
colleagues to have exploited pre-existing zones of crustal
The Shaitani lava flow and cinder cone, Tsavo West.
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Shaitani cinder cone and
crater, Tsavo West.

lava cuts the main road between Tsavo and Oloitokitok.
The flow is dominated by ropy-textured lava and blocks
of cinder. Features such as a central ridge and cooling
cracks are readily observed. A lava tunnel exposed near
the base of the cone can be visited. The lineation of the
tunnel can be observed on surface from clumps of trees in
locations spaced about 50-100 m apart where the roof
has collapsed, enabling the plants to gain a foothold.
The Shaitani cone is poorly vegetated – the crater on the
south-eastern slopes is partially collapsed – in comparison
with the adjacent slightly older cones that reveal immature
drainage patterns. The Chaimu event includes several
cinder and ash cones as well as a relatively short lava flow.
A short track accesses the highest cone and this together
with a hike over parts of the Shaitani flow provide a
highlight of a visit to Tsavo West.
Some of the basement rocks as well as xenoliths in
volcanics of the Chyulu Hills contain gemstones including
sapphirine and hibonite. Small deposits of graphite, in
addition to rubies are found in Tsavo.
The lower parts of the Chyulu Hills are covered by grassland
and scrub bush, whereas the upper parts constitute a
montane forest. There are no permanent rivers and most
of the rainfall feeds the Galana and Tsavo Rivers. Tsavo
West is a semi-arid area, mostly covered by scrubby
bush. Most of the water supplied to the park comes
from the Mzima Springs which are responsible for the
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Central ridge and
cinder-dominated
flanks, Shaitani lava
flow.

Cinder cone, Chaimu
Volcano, Tsavo West.

Lush oasis associated
with the Mzima
Springs, Tsavo West.

large numbers of wildlife as it is this water that provides

handful of inselbergs occur. These are typically formed

the main feed to the Tsavo River. Some 280,000 litres/

of resistant volcanic cones and are surrounded by basalt-

minute of fresh, clear water bubbles up in the springs

covered slopes. The most well known is Noomotio which

over basaltic boulders to form large pools fringed by

can be ascended on foot. The western part of the park

giant hardwoods and palms. Water is fed underground

and surrounding area is dominated by Lake Amboseli.

over a distance of at least 7 km from the Chyulu Hills. The

The lake is currently dry and forms a huge dust-covered

high porosity of the cinder-dominated volcanic sequences

pan rimmed by low, calcrete ridges. The lake was formed

is contrasted by the impermeable Basement rocks. The

by damming of the paleo-channel of the Pangani River

water is filtered by the volcanic rocks and provides a clean

from eruptions related to Kibo. Blocks of lava can be

resource, of which approximately 10 per cent is supplied

observed on the edge of the pan and the surrounding

to Mombasa by a gravity-fed pipeline.

plains. The hollow which the lake occupies is shallow, in
part because it was infilled by volcanic ash and aeolian

Large areas of Amboseli present an even more desolate

sediments.

environment than Tsavo West. The most prominent
feature in the centre and east of the park is the vast

Amboseli is a delicate environment; the volcanic soils

open plains with isolated areas of seasonal swamp. A

are powdery and contain few nutrients. They create

View of an isolated
cone and swamps to
the south of Noomotio
Hill, Amboseli.
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Calcrete terraces on
margins of the dry bed
of Lake Amboseli.

spectacular dust storms with small tornadoes or dust-

with creating grasslands from scrublands or woodland

devils. The swamps are related to the occurrence of the

savannah is widely accepted. An important part of the

porous volcanic rocks that underlie the plains to the

Amboseli biosphere is that the elephant herds, which are

north of Kilimanjaro. The flow of ground water due to

too large to be sustained wholly within the park, are able

hydrostatic pressure provides water to create seasonal

to migrate within the perimeter areas with the support of

swamps, such as Narok and Enkong. The main source is

the Maasai residents.

rainfall during the rainy seasons (April-May and OctoberNovember), with additional supplies from snow-melt

Photographs by the author

during the intervening months. The retreat of the glaciers
on Kibo, an ongoing pattern since ice advances during
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