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from the editor’s desk
Chris Hatton

South African geological calendar. As at all previous

It’s raining again.

meeting, attendance was free, but as Steve Prevec
Down in Cape Town heavy rains in November

reports, the GSSA was a major sponsor of this event. A

destabilised the slopes of Table Mountain and

workable symbiosis would seem to have been reached,

threatened to wash an excl-

with the GSSA raising funds by catering to the needs of

usive block of flats into the

industry, and using some of those funds to support the

sea. As Craig Smith reports on

academic community.

p. 25 of this issue, Number 1
Chapman Peak Drive was safe

Up on the Highveld heavy rains wet Eskom’s coal,

this time, but this incident does

prompting Eskom to threaten the public with the 2008

serve to remind us that debris

spectre of load-shedding, in turn prompting the public

flows in the geological record

to wonder what Eskom has been up to over the last

preserve events that happened

six years. Burning coal may not be the best way to

in real time. We can be sure

generate energy, but if you are going to burn it, at least

that when are looking at a

keep it dry. Eskom do seem to have learnt one thing

debris flow preserved in the

– they can’t sort out the energy crisis on their own. Now

Ventersdorp Supergroup, we

friendly messages appear on your cell phone, saying

are seeing the aftermath of

things are really bad today, please switch off your pool

an event that occurred in

pump etc. – this does encourage you to feel you can

hours,

the

be part of the solution. This inclusive approach doesn’t

event occurred 2.7 billion years ago. Increasingly the

extend to independent power producers though. Eskom

boundaries between geological time on the scale of

seems set to dictate terms and conditions to them for

millions of years, and real time on the scale of years,

as long as it can. In the USA Marcia McNutt, former

are becoming blurred. As geologists start to investigate

director of the US Geological Survey and now Editor

processes on ever finer time scale they start to move into

in Chief of Science magazine, came out in support

fields traditionally occupied by other disciplines. For

of extending a pipeline from ------- to transport crude

example, interpretation of the annual cycles preserved

oil from Canadian tar sands into the US. Seeking to

in ice cores brings geologists and meteorologists

establish her pro-environment credentials, she pointed

together. The call for geologists to further engage with

out that, thanks to an installation of solar panels, in most

other disciplines, particularly in the mining environment,

months of the year her electricity meter ran backwards.

is made in the Presidents column. The skills required in

The day when a South African householder can sell

this particular arena are those of the Qualified Person.

back to Eskom the energy generated from his roof-

A guide to acquiring and consolidating this skill-set

top solar panels is unfortunately a very long way off

is set out in ‘Canadian Professional Engineering and

indeed.

even

although

Geoscience’, comprehensively reviewed by Ed Swindell



who highlights how this manual can be adapted to the

Down in Australia, the heavy rains and floods provided

South African environment. Ed specifically points out

the opportunity for much mirth at the expense of

that “teaching of geoscience at a University” is also

carbon-tax proponent Tim Flannery who is well-known

included in the practice of geoscience, implying that

for having predicted that carbon dioxide emissions

the gulf between industrial and academic geologists is

would lead Australia into Endless Drought. The cartoon

not as wide as some would believe. The Igneous and

‘Carbon Dioxide – Miracle gas or weapon of mass

Metamorphic Studies Group is an avowedly academic

destruction?’ can be accessed at the website www.

ensemble set up in response to the increasing emphasis

andysrant.com. Although the Web of Truth has red-

on the mining industry in recent annual meetings of the

flagged this site for ‘adult content’, it contains links

GSSA. Having just held its the 6th Annual Conference

to sites where simple plots of the data extracted from

the IMSG meetings are now a permanent feature of the

Greenland ice cores show that recent temperature

geobulletin MARCH 2014

changes are tiny blips on grand cycles which are

Cycle”, emphasises the feedbacks between uplift,

almost entirely unrelated to human activity. It seems

weathering, temperature and carbon dioxide. These

that the ugly facts are at least threatening, if not yet

advances encourage the belief that we can reach

slaying the beautiful hypothesis that human activity

an understanding of climate change that, unlike 97%

is capable of influencing the climate. Regrettably

of recent models, is really comprehensive enough to

the factors controlling the earth’s temperature, the

predict future changes in temperature. Scientists are

atmosphere, the soil and the sun are simply too big to

no longer the only group with access to the data

respond to one of the species making up the web of

that needs to be analysed in order to reach this

life. While we may be stupid and destructive enough

understanding. The public now demands equal access.

to allow the extinction of other species making up this

The job of the next generation of scientists is to make

web, the grand cycles will continue with or without us.

this data available to the public, but at the same time

SOCIETY NEWS
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to present interpretations of the data that a rational
So the recent increase in rainfall probably has little or

person will judge to be sensible. This is not an easy or

nothing to do with human activity. Unfortunately, we

straightforward task but the process of bringing geology

cannot control the climate. What we can do is respond

to the public is underway; an excellent example is

timeously to the inevitable and often abrupt changes

reviewed on p. 36 of this issue. The geology of South

in climate. To do this effectively we need to pay close

Africa is as special as its flora and fauna. Integrating

attention to the real causes of climate change and

all these aspects to create a public awareness of the

abandon the self-important illusion that if we buy a

geological underpinnings of natural processes is as

hybrid car the sun will come out tomorrow. Changes

important for geologists as it is for the public. We

in the carbon dioxide content of the atmosphere are

hope that the International Geological Congress to be

real. Changes in global temperature are real. A recent

held in Cape Town in 2016 will, with its emphasis on

article in Science magazine, “Hydrologic Regulation

Geoheritage, be a milestone on this journey.

of Chemical Weathering and the Geologic Carbon

executive managers
We are now well into 2014 and I am back in
Johannesburg. But no one told me that Hollywood was
filming the next episode of the Avengers in downtown
Johannesburg; as a result significant chunks of the
downtown area streets are closed off. For those of
you who do not have to venture into the city, be very
glad. For those of us who do work there, there is not
much to do except have the patience and stoicism of a
saint (yesterday there were places that it took an hour
to move a couple of blocks). It seems to me that the
resource community should have taken advantage of
the chaos and the closed-off streets to place a strategic
drill or two and extend the Wits. No one would have
noticed.
Many of you will have attended Mining Indaba in
Cape Town in early February. While Indaba is an
investor meeting rather than a science conference, it’s
a very good event to ‘take the pulse’ of the resource
industry, and the GSSA tries to have a representative
there annually, despite the expense. It’s a useful
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Craig Smith

exercise, because we can make contact with potential

risk. These companies are not in ‘retreat mode’, and are

sponsors and exhibitors for GSSA events. Nobody

likely to lead resurgence in the industry in the coming

sponsors or exhibits at meetings out of largesse, and

decade or two.

SOCIETY NEWS

the GSSA has to be able to provide value for all of
its sponsorship opportunities. We are able to provide

Some other Indaba messages I took away was that

those opportunities at various events, at very low cost,

the global resource industry seems to be reasonably

generally targeting small but influential audiences. We

healthy – but not booming.

made contact with a number of organizations at Indaba

in 2014.

that we have not traditionally had a relationship with,

percent of global resource demand, and when the

and making them aware of the advantages of focusing

Chinese growth rate falls a bit – which will happen

a bit on the GSSA is an important objective.

in 2014 – the global industry declines accordingly.

This is unlikely to change

China demand drives something like 50

Finance is generally available for brown fields or mine
Sponsorship is an important component of Society

site projects, but getting it requires a complex basket of

income stream, and in historical times the major

instruments including tapping private equity, accessing

resource companies generously supported our own and

bank loans, listing on stock exchanges – and the key

other professional societies to promote professionalism

message is that really good due diligence is becoming

and technical skills development within their own

more and more important to satisfy private equity

organizations. This, sadly, is no longer the case. Most

providers in particular. This means that geologists

of the majors are conspicuous by their absence, and

involved in these efforts have to become better and

consulting organizations, service provision companies,

better at providing and communicating the geological

and relatively new corporate arrivals to South Africa

information.

have been covering some of the shortfall. There is good
value in sponsoring; geologists and other professionals

Greenfields exploration is another story; investors are

are key internal stakeholders in the resource industries.

not yet willing to jump into the higher risk but higher

Robert Friedland (Ivanhoe) noted his appreciation

return activities without high assurance of success.

at Indaba for his company geologists who continue

The Canadian junior explorers in particular seem to

to discover new ore deposits. In another address,

be suffering. In years prior to 2013, the exhibition

however, Phil Newman of CRU Strategies noted that in

hall would have been filled with juniors displaying

the changing face of world mineral supply and demand,

their projects and trying to raise money. This year, the

there are three key drivers – geology, technology

exhibitors were largely vendors of services and goods

change, and political will. (I would have added

targeting the mining industry.

long term markets and pricing to that.) Disturbingly,
his message was to defocus geology and pay more

I would like to take the opportunity to remind readers

attention to technology and politics. How on earth can

that a number of key events will happen this year,

geology not be the base of the pyramid!? Interestingly,

including but not limited to the International IMA

I don’t think the new success stories in South Africa are

meeting in Johannesburg, and the Diamond meeting

aligned with Newman-speak.

in Kimberley. Cost effective sponsorship opportunities
are still available for those meetings. Work also begins

There are ‘New Kids on The Block’ in South Africa

in earnest for IMA 2016, and this year in particular is

– and geology is the key ingredient in their success, as

when the major sponsors will need to commit in order

is their use of South African consulting organizations.

to derive full value from the meeting.

They have discovered major new deposits, or have
developed new exploration models which have every

Finally, a reminder that 2014 is not just an election

chance of success. The work that Ivanhoe and Platinum

year, but is also the Year of Crystallography. For all

Group Metals (to name two) have done either in-house

of you with a particular interest in mineralogy – think

or through academic associations will change the game

“Crystals”.

in the Bushveld, for sure. Some of the new players are
small companies, with low profiles. Others are large
with significant public profiles. And they all believe that
opportunity in South Africa trumps the possible political
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president’s column
Avinash
Bisnath

This being the first Presidential Column for 2014, I
would like to wish the membership a prosperous year
ahead. Both in COUNCIL and MANCO we are faced
with a major challenge which is availability and time.
The majority of MANCO is privately employed and the
roles and responsibilities are ever increasing. For the
society to achieve its goals we urge the membership
to become more involved, provide feedback and
suggestions to the GSSA offices. All GSSA portfolios
are running smoothly and aiming to achieve their
mandates. The new website design will showcase the
GSSA portfolios activities and achievements; George
Henry and his team are working hard and rectifying
problems. At COUNCIL I have created an informal
committee called “Young Council Members”. This
committee is tasked with being creative, proactive,
challenging and inquisitive so that we can further
transform the society into one that represents all its
members. The aim is to attract more members; currently
the GSSA membership is expected to grow steadily,

themselves, have this mentality to retreat to their camp

albeit slowly. We are now at some 3500 members

in the bush and see the other professions as a threat. We

of which over 700 are students. We believe that just

tend to do things in isolation and are scared to consult

under half of working geologists in SA are members of

and work together with other professions……… I think

the GSSA, so there is still significant scope for growth

going forward geologists should learn to work together

and there is scope to expand outside South African

and interact with other professionals as geologists

borders.

have much to offer – geologists should learn to be
more assertive. By interacting with other professionals

The Membership Portfolio is working on a position

geologists would learn what their requirements and

paper highlighting the benefits of being a GSSA

needs are and would enable geologists to deliver

member, amongst other issues. One major issue being

a much better input, therefore the image of a true

tackled is the legal responsibilities and professionalism

professional will be enhanced. We should also be

of geologists in the MPRDA, Heritage Act, Health and

more assertive in our views, we should get away from

Safety acts, etc. Traditionally geologists have taken

this – on the one hand and on the other hand- and take

a position on the side line and are often quoted as

responsibility for our views.”

saying “on the one hand it might be and on the other
hand maybe not”. Although the draft position was sent

Personally I am in full support of the above comment.

out in error, the GSSA offices received an email from a

I strongly believe that we as geologists need to make

member stating the following:

a stand. I often present a talk to younger geologists
coined “The New Age Geologist”. The message that I

“My personal opinion on why geologists are
not always treated as true professionals is that the
problem is with the geologists themselves. We cannot

try to embed is:
• The need to understand what goes into reporting
reserves i.e. go beyond a resource statement.

blame other people or institutions, we can only blame
ourselves. For some reason geologists like to isolate
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• Basic Financial Modelling is key to our future.
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• Understanding of Infrastructure – key to bulk
commodities.

deliver professional development, as well as scientific
developments in academia and industry. We urge our

SOCIETY NEWS

membership to participate in the planned events. In
• Understanding of Metallurgical/Process Test work

addition to the normal offerings in South Africa we

which is key to the market – buyers. And, incidentally

plan to take course offerings outside South Africa.

why the IMA 2014 meeting is so important to South

Further, there are two upcoming large back-to-back

Africa.

meetings. The International Mineralogical Association

• Gap between Geologist and Engineers must be
closed.

meeting will be staged in Sandton in September and
should attract around 1000 international delegates.
Immediately following that will be an industry focused

The GSSA has been criticized to some extent of not being

diamond meeting in Kimberley, and we would hope

as professional when compared to other societies. Very

to attract 300 to 500 delegates to that. The GSSA

often the GSSA is compared to the SAIMM. One must

is also working hard to ensure the success of the 35th

note that SAIMM has far more full time office bearers,

International Geological Congress in Cape Town

and courses and conferences are generally a good 20

in 2016.

to 30 percent more expensive. The Meetings portfolio

membership in make the above events a success!

(DPP program) in the GSSA is now managed by
Jeannette McGill, and is critical to the Society not just
as an income earner but as a vehicle to promote and
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LETTERS

letters

The imposing new
Vredefort WHS
Interpretation
Centre located on the
“Vredefort Koepel”
koppie

LETTER TO THE EDITOR
THE VREDEFORT DOME INTERPRETATION CENTRE –
A GEOTOURISM DISGRACE
In 2005 portion of the Vredefort Dome was inscribed as

fine appreciation of the size of the Dome. But this is

South Africa’s 7th UNESCO World Heritage Site, and

no more as access to this important geological site is

is an area of great geological value and geomorphic

made impossible by the surrounding steel paling fence.

interest. We now know that this once enigmatic

And for some inexplicable reason this site is apparently

structure is the root zone of the world’s largest and

not included as one of the small satellite areas of the

oldest confirmed meteorite impact site, also described

Vredefort Dome World Heritage Site.

as “the world’s greatest-known, single energy release
event”.

About 2 years ago I was told that there was a problem
with the construction of the Interpretation Centre and that

So it was with considerable expectation that one fine

Wits University School of Geosciences was reluctant

day in February 2014 I re-visited the Vredefort Dome,

to move their exhibits into the building but I reasoned

mainly to see the new Interpretation Centre, located

that by now those problems would have been sorted.

about 3 km north of Vredefort in Free State Province.

How wrong could I be! At the gate to the Interpretation

It is an imposing construction located on the northern

Centre there is a signboard indicating that the Project

side of a bare granite-gneiss koppie that some will

Initiator is the Fezile Dabi Local Municipality and the

remember being sign-posted as “Vredefort Koepel”.

Project Funder is the Department of Tourism and this

This landmark used to be unofficially open to the

means that South African tax payers have actually

public and many geologists visited the koppie, from

paid for it. The sign also indicates that the scheduled

which one gets a good look at the rocks and has a

completion date was December 2011, more than 2
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LETTERS
Overgrown pathway
outside the Vredefort
WHS Interpretation
Centre

Geoscientists will know that explanation of the
Vredefort Dome is not an easy process to describe so
there is a strong need to “have it altogether” in one
place, as was intended at the Interpretation Centre.
From the tourism industry this situation is disappointing
and for South Africa’s geotourism it is a disgrace. It
effectively sterilises what is arguably South Africa’s
most famous natural World Heritage Site from any
public understanding and interest. To assist the
depressed local economy trading stalls and a kiosk
were part of the grand plan but the current situation
makes a mockery of the statement that it is a community
initiative and part of a social responsibility programme.
The question is what can be done about it?
The only sign on the steel paling fence that surrounds the koppie

But there is some good news for geotourism! A small



years ago. In any event the gate was locked and no

Information Centre, apparently funded by the Tlokwe

one was in attendance, and there is no indication of

Local Municipality, exists at Venterskroon in North

what is going on. There is no evidence of any work

West Province, located in the old 1889 Mining

recently having been carried out and the facility is

Commissioner’s heritage building. Although rather

slowly deteriorating, as witnessed by the overgrown

limited in scope and clearly under-budgeted, there is

pathways and buildings.

a useful collection of rocks and information on them,

geobulletin MARCH 2014
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Plants growing inside the planned trading stall area

and geological maps, plus a helpful attendant. But it’s

Historic Mining Commissioner’s office at Venterskroon,
dating from 1889 gold-rush days, now the local Information Centre

a pity that it is off the beaten track.
Gavin Whitfield

Inside the Venterskroon
Information Centre
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all the news fit to print
UNIVERSITY OF JOHANNESBURG

Hassina Mouri seen
here with the UJ
Geology department’s
Top Achievers.

Geology at UJ started off 2014 by welcoming Marlina

(10 TAG@UJ, i.e., Ten Top Achievers in Geology at UJ),

Elburg to our department as Associate Professor. Marlina

based on academic merit. The10 TAG@UJ is therefore

took over the position that Rajesh vacated and we look

an initiative aimed at encouraging the top 10 students

forward to her expertise and knowledge that will be a

to enhance their interest in the field of geoscience

valuable addition to the department. We also saw the

and hopefully inspire them to pursue their studies

renewed appointment of Nic Beukes and Jan Kramers.

through to a post-graduate level. A special program

Nic is on a 2-year contract ending 2015 after which

was created, outside of normal lecturing time, and the

he says he plans to ride off into the sunset, while Jan is

students are invited to the department twice a month

appointed for at least three years and he has also taken

on Fridays for one hour, or on a Saturday for field

over the leadership of the PPM Centre from Nic. On the

visits outside the campus. The program consisted of

administrative side, Elaine Minnaar was appointed in

offering either special informal and interactive talks on

February 2014 as Departmental Secretary.

various research activities conducted in the Geology
Department, or visits to various analytical laboratories,

One of the initiatives that we (UJ Geology) started in

museums, and interesting geological localities. At the

2013 was to identify top achievers in our undergraduate

end of the program, the students attended a social

second year class. This was coordinated by Hassina

function arranged by the department.

Mouri. The idea is that universities are spending a

10

lot of time and effort assisting students in either need

The results of this initiative were very promising and

or those who might be academically challenged and

positive, as expressed by the students themselves.

often, the bright students are not always catered for.

From an academic perspective, the initiative is indeed

We therefore identified the top 10 students in the class

working as five students of the group achieved high

geobulletin MARCH 2014

A group photo
taken at the 4th
International
Symposium on
Geoscience and
Environment
Management (GEM)
working group in
Itako, Japan.

marks during their 2nd year class and five new students

notably from caesium 134 and 137 and the movements

managed to be part of the 10 TAG 2013. Special

of contaminants as a result of rain and river run-off.

thanks go to all the lecturers who volunteered to help
despite their busy schedule. We look forward to

The first semester of 2014 was busy for Hassina as

another successful experience in 2014, during which

well. In February 2014, she will attend the 2nd IUGS

we will continue with the program and will consider

EC meeting in Goa, India (8th to 10/02), then Hassina

both 10 TAG 1st and 2nd year classes.

has been invited by the University of Kashmir for a
research visit, where she will deliver two talks, one on

From a research standpoint, Hassina Mouri was

metamorphic petrology at the Institute of Earth Science

invited to represent the International Medical Geology

and one on medical geology. On 25th February,

Association (IMGA) at the 4th International Symposium

Hassina was invited to give a public lecture at Wits

on Geoscience and Environment Management (GEM)

Origin Center on medical geology and on 24th – 26th

working group. The event took place in Itako, Japan.

March, convene the 1st International Symposium on

She gave a keynote talk on Medical Geology with

Medical Geology in Africa at UJ. Further information

reference to some examples in Africa. The event

on the event can be found on the Geology website at:

was followed by a visit to Fukushima Environmental

www.uj.ac.za/geology. Finally, in April, Hassina will

safety center, Headquarters of Fukushima and a field

be visiting some Institutions in Singapore and China

visit to Kawauchi village, in Fukushima area where

under the framework on the UJ-VC Leadership Program

environmental remediation was taking place after

and in May, an invitiation by ICSU ROA (Regional

the 2011 nuclear disaster. Delegates also visited the

Office of Africa) to take part in the workshop on “Future

Research Institute of Environmental Geology, Chiba-

Earth” to be held at UJ – Soweto Campus.

City, Chiba Prefecture, Japan, where Hassina discussed
future collaboration with colleagues in the area of

Fanus Viljoen attended the 12th Biennial Society for

Medical Geology.

Geology Applied to Mineral Deposits in Uppsala,
Sweden, where he presented on recent research results

They visited the Fukushima area where officials from

in the geometallurgy programme at UJ. As part of the

the Japan Atomic Energy Agency briefed them on the

Geometallurgy programme, Fanus graduated Thando

“F-Trace Project” in which detailed investigations are

Mxinwa with an MSc thesis entitled ‘Petrology of a

being carried out on the patterns of contamination and

cratonic, mantle-derived eclogite xenolith suite from the

the behaviour of the radio-nuclides. Then they visited

Balmoral kimberlite, Kimberley region, South Africa”.

the Oga Dam Lake, about 14 km from the Fukushima

Also under Fanus’ stewardship, PhD students Bertus Smith

damaged reactor where the river basin is being

and Gargi Mishra completed their respective theses in

subjected to detailed studies of radiation patterns,

geometallurgy, and submitted these for examination.
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Dirk van Reenen, Emeritus Professor, and his team

Rhodes who helped with the organization. Michael

of researchers are nearing the completion of their

Hartnady and Teboho Sebetlela each won an award

special issue of Precambrian Research on deep crustal

for best student presentation. They presented the results

fluid flow. This is on target to come out in 2014 and

of their Honours research projects from last year, and

14 papers will have been submitted for review by

are

the end of February. Dirk is also a member of the

Masters research this year.

continuing

with

tectono-metamorphic-themed

organizing committee for the international conference
on Precambrian High-Grade Mobile Belts to be held

Johann Diener

in Petrozavodsk, Karelia, Russia from 17-19 June 2014.
Potential attendees should visit the official conference
website at http://igkrc.ru/pmb2014 for more details.

UNIVERSITY OF PRETORIA

Bruce Cairncross

2013 started for many Tukkies staff
members and students in Addis Ababa,
Ethiopia, at the Colloquium of African Geology, CAG
24th and the 14th Congress of the Geological Society

UNIVERSITY OF CAPE TOWN

of Africa, in January, 2013. We were the largest South
African delegation, including PhD student Olutola

Staffing:

Jolayemi and MSc Students Samson Masango, Altus
As reported in the Christmas edition of Geobulletin,

Huisamen, the lecturers Matthys Dippenaar and Dr

the Department welcomed Lynnette Greyling to take

Nils Lenhardt and Profs. Louis van Rooy and Wlady

over from David Reid as lecturer in Economic Geology,

Altermann. It was a great conference, well organized

and Beth Kahle, who will be responsible for Petroleum

and offering spectacular geological excursions. Some

Geophysics when George Smith retires at the end of

of us had the chance to visit the Ethiopian lowlands,

this year. In addition, Beth’s husband Richard joins the

down to the Afar Triangle and the gorges of the Blue

Department as a post-doc in geophysics.

Nile. Addis too was a good place to be, offering good
restaurants, African and European food and a lot of

Michael Hartnady and
Teboho Sebetlela

Chris Harris has been appointed as Head of Department

culture. Ethiopia is an impressive country, the only

for the next three years. It is a familiar position for

one in Africa that has never been colonialized. It was

him, as he was HOD from 2006 to 2010, and we

occupied for a short time by the Italians during World

welcome him back and wish him well in this leadership

War 2, but had an active and heroic resistance to the

role.

He

replaces

Steve Richardson who
stepped

down

occupation. This independence and pride are clearly
visible in the hard working people of Ethiopia.

after

three years of service.

The UP participants presented several posters and
oral presentation in teams with international scientists,

Awards and Kudos:

and actively supported the event. During the meeting,

UCT

well

Wlady Altermann was elected Council Member and

represented by both

Treasurer of the Geological Society of Africa. We all

staff and students at

are now looking forward to the 25th CAG in Dar es

the 6th annual Igneous

Salam, Tanzania, which certainly will be an equally

and

Metamorphic

successful meeting and is organized simultaneously

Studies Group (IMSG)

with the Third Young Earth Scientists (YES) Congress,

meeting held at Rhodes

in August 2014.

was

University. A big thank
you to everyone from
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geobulletin MARCH 2014

Back in Pretoria, we welcomed a large number of

Tukkies in Addis,
from left to right:
Olutola Jolayemi,
Nils Lenhardt,
Sukanya Lenhardt,
Samson Masango,
Wlady Altermann,
Michaela Frei, Louis
van Rooy, Matthys
Dippenaar.

new students for 2013. Wlady’s class “Introduction to

Diamond specialists. This course was not only free

Geology” contained almost 300 participants, including

and obligatory to our Hons and MSc students, but

both students that chose Geology as their elective subject

also attracted attendees from the SA Industry and

and students from the different branches of Engineering

from other African countries and Brazil. The course

Faculty. On the other hand, 33 Geology students and

made significant profits which were entirely donated

about a dozen from Engineering - and Hydrogeology,

to our Department for student support. Other generous

received the in BSc Hons in 2013 (significantly less than

support was the one day course in “Coal Petrology and

in the previous years!). In 2014, following the advice

Palynofacies”, given by Prof. Annette Götz of Rhodes

of our Mining and Industrial Advisory Board and the

University, Grahamstown and by the Shell presenters

Minerals Education Trust Fund, we have decided to

Dr. Katrin Ruckwied and Dr Ian Prince from USA. For

accept even fewer Honours students and our present

the 5th consecutive year, a 3 days course in geological

class has thus “only” 22 Geology Hons.

remote sensing was given by Dr. Michaela Frei of
the Geo-Hazard Assessment and Remote Sensing

Our 2013 Hons class had, as each year, a chance to

Department of the Federal Institute for Geosciences and

visit several mines, among them Exxaro coal mines,

Natural Resources, Geozentrum Hannover, Germany to

Kumba’s Thabazimbi or Petra’s Cullinan, and to interact

our Hons students. Last but not least, the highly valued

with invited lecturers from abroad and from South

annual tradition at UP Geology, the week-long course

Africa. A two days short course was given by Prof.

on Mineral Reporting, by Andy Clay and his team from

Christoph Gauert from UFS. The now almost-traditional

Venmyn, was again offered to industry delegates and

4 day Diamond Course by our Hon. Prof. Mike de Wit

attended for free by our Honours students, thanks to the

and Dr. John Bristow, was again excellently organized

generous support by Venmyn.

and included the crème de la crème of South African

Participants of the
Shell coal petrology
and palynofacies
course with Prof.
Annette Götz
and Dr. Katrin
Rückwied on the far
right and Dr Ian
Prince in the middle
back line, with sun
glasses.
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During 2013, we further fortified our international

South Africa to the geoscientific community and to our

collaboration. Among other international visitors, Prof.

students.

UNIVERSITY NEWS

Christoph Heubeck from the Free University of Berlin,
Germany, visited our Department and gave us some

Wlady Altermann was awarded a Visiting Research

insight to his work in Barberton and a Kumba-Exxaro

fellowship to the University of New South Wales, Sydney

lecture to our 1st year students. Prof. Harendra Nath

Australia and spent 6 weeks in Sydney and in the field,

Bhattacharya (Bappa) of the Presidency University

in Pilbara, working on Paleoproterozoic rocks together

of Kolkatta, India, was awarded a Kumba-Exxaro

with Martin van Kranendonk, Malcolm Walter, David

Fellowship and spent 3 weeks in our Department,

Flannery and Rajat Mazumder. In November 2013 this

giving a short course on Precambrian Crustal Evolution

team met again in Japan on the invitation of Kenichiro

and Metallogeny of India. He worked with Wlady

Sugitani,

Altermann and Vusani Mathada (Museum Curator and

Conference Nagoya. The conference was a meeting

MSc student) on Thabazimbi and Kolomela Geology.

of those involved in Archean biogeosciences. Veterans

Several Honours students also accompanied us to

like Bill Schopf of the UCLA (Hon. Dr. at UP) and

during

the

International

Biogeoscience

Malcolm Walter, of UNSW, were present, next to
many excellent young researchers, among them Jude
Okafor, UP MSc student of Pat Eriksson. Ken Sugitani
was a wonderful host and the Japanese organization
and hospitality were outstanding. A short fieldtrip

Prof. Bappa
Bahttacharya
inspecting brecciated
dolomites below the
Penge IF.

was organized and we had the chance to look at an
obducted ocean floor sequence. Although Japan has
no Archean rocks to display we visited the magnificent
Hichiso Precambrian Museum, where Archean and
Proterozoic rocks from all over the world are on exhibit

Thabazimbi for their Hons research projects. Later in
the year, Vusani visited the Presidency University of
Kolkata to finalize her MSc project under the auspices
of Bappa. With the above series of external courses
and the regular Kumba-Exxaro short courses (Dr. M.
Frei, Prof. Gauert; Prof. Bhattacharya, Prof. Heubeck)
and lectures and fellowships to foreign specialists, we
feel that we offer an unique educational service in
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Pat Eriksson finally happy and smiling on the last day before
retirement.

Jude and Wlady
in Japan, turning
their backs on the
tightly folded, pelagic
radiolarian cherts.

in a magnificent display on Geobiology and the

by the South African Centre for Carbon Capture and

evolution of early life on Earth.

Storage (SACCCS), represented by Dr. Tony Surridge,
and the Council for Geoscience, represented by Dr.

As Japan has no Precambrian rocks but excellent

Thinus Cloete. Most fruitful in this regard was the newly

Precambrian scientists and South Africa no active

established cooperation with Geospectral Imaging

volcanoes but excellent volcanologists, we acquired a

and Dr. Phil Harris, allowing free spectral logging fo

new project on African volcanology. Gert-Jan Peeters

c. 5000m of core from four boreholes. This taught

our new PhD student from Belgium, reports further below

ours students the advantages and possibilities of this

on his PhD studies of the Rungwe Volcanic Province in

spectacular technique. On the 7th of February 2014

Tanzania, with Dr. Nils Lenhardt.

we held the first CCS Working Group Conference at
UP where all the UP members, delegates from SACCCS

The Carbon Capture and Storage (CCS) Working

and CGS and the internationally renowned mine water

Group at UP, established by Wlady Altermann in 2011,

specialist, Prof. Christian Wolkersdorfer took part in

grew considerably in 2013. Two Honours projects (O.

discussions and presentations with UP Working Group

Modisha and B. Landmann) were completed. 3 MSc

members. Good news also is that Victor received a

projects in CCS are on the way under joint supervision

Thuthuka NRF sponsorship for his project and Zakhele

with Dr. L. van der Merwe, Department of Chemistry

a DAAD-NRF scholarship. We plan to send the guys to

at UP and Dr. F. Doucet of the CGS (Zakhele Nkosi,

the Universities of Halle and Darmstadt, in Germany,

Sameera Mohamed and N. Nxokwana). Co-operation

to perform CO2 experiments and to work on equipment

with Prof. Nikki Wagner of WITs is also well established

not available in SA.

(MSc Ngqondi Nxokwana). We have further obtained
access to the drill cores of the Zululand basin stored

No good news unfortunately can be delivered on our

at the CGS. A PhD project (Victor Tibane, finalized his

analytical laboratories. In our Stoneman analytical

MSc in 2013) and currently 3 MSc projects on these

facility, a new X-ray Fluorescence machine was

drill cores (B. Landman, F. Ndongani and N. Hugo)

commissioned to accommodate the needs of the

were established. These PhD and MSc theses are

university and industry. We are still impatiently awaiting

enforced by two new BSc Hons projects to be finalized

its installation, especially as the old XRF instrument, the

in 2014. All these projects are generously supported

micro-XRF and our Microprobe have not operated for
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Some participants of
the Diamond course
underground, in
the Petra Cullinan
Diamond Mine.
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the last year, thanks to a power failure and subsequent

the post is filled permanently. Pat’s position has been

incompetent wiring which blew all the electronics in

internationally advertised according to the new vision

the building. Thus, at the moment the only operational

of the Geology Department at UP. We aim to establish

analytical equipment at UP is Wiebke Grote’s XRD

a National Education and Excellence Centre in Carbon

lab that offers extensive services. Our research and

Storage and Unconventional Energy Resources like

external analytical work but also our teaching and

shale gas and coal-bed methane, for postgraduate

training of students are suffering tremendously from

studies (MSc & PhD level) at the University of Pretoria.

this setback, including the inability of our thin section

Thus, a sedimentologist with experience in carbon

lab to produce thin sections. This needs urgently to be

storage and enhanced hydrocarbon recovery is being

addressed in 2014.

sought.

With the beginning of 2014 we are facing new

We envisage that geological CO2 sequestration,

challenges. Nils Lenhardt was promoted to Senior

engineering geology and hydrogeology, mine waste

Lecturer at the beginning of the year. Prof. Dr. Dr. habil.

management and Unconventional Energy Resources

Patrick, G. Eriksson, our HoD for many years, retired

(UER), like shale gas and coal bed gas extraction

at the end of February 2014. With Pat we have lost

(“fracking”,

the experience of 30 years of staff membership at UP.

sequestration) will power the Geosciences and the

Pat has left Pretoria and moved to his beloved Natal,

mining sector of South Africa in the next decades.

where he wants together with his wife Marianne, to

This will create a demand for geologists specialized in

enjoy the peace of his secret hermitage, somewhere

geological CO2 utilisation and UER geology, together

on top of the hills of this beautiful country. However,

with modelling of fluid movements and their reaction

Pat will maintain the editorship of the Journal of African

with minerals in geological formations, deep in the

Earth Sciences and other international journals. Louis

crust. No educational institution in South Africa can

van Rooy has agreed to act as the interim HoD until

today serve this demand, nor is any such institution

geobulletin MARCH 2014

technology

closely

related

to

CO2

Spectral logging of
the Zululand basin
cores with sisuMobi
- GeoSpectral Imaging
device at the National
Core Library at
Donkerhoek
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Spectral images of a core
from the Zululand basin,
exhibiting the variation
of minerals in the core
(above) and selected
clay minerals occurrence
below.

prepared to do so in the future and the UP Geology

acquire additional expertise and significantly enlarge

Department wants to move in this direction in the

our staff with specialists from other countries. With this

next years. This is a huge challenge for us and will

new vision, we hope to contribute to, and become an

keep us busy for many years, but it will also open

integrated part of the Centre of Excellence “Centre for

new research and education possibilities and new

Integrated Earth Mineral Resource Analyses”, which

perspectives for our young staff members. It will

will have its headquarters at UJ, and to open a new

require new cooperation projects with the industry

era of cooperation between the Gauteng universities

and with overseas research centres. Of course, the

and geoscience research institutions.

“conventional” geological education and research,
serving the needs of the mining industry and the labour
market willl not be neglected. We will thus need to
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Wlady Altermann

ARTICLES

IMSG conference
3 days in Grahamstown: A report on the 6th Annual

about 21 were given by postgraduate students, all

IMSG Conference

at a suitably high level of both scientific interest and
presentation quality.

From January 20 to 22nd the Department of Geology
at Rhodes University hosted the 6th Igneous and

In addition to the sponsorship of the GSSA, for which

Metamorphic Studies Group annual conference.

we are grateful to Dr Craig Smith for his continued

This conference, which features no registration fees,

support, we also received additional sponsorship and

courtesy of sponsorship largely from the Geological

participation of Wirsam Scientific & Precision Equipment

Society of South Africa, has been hosted previously

(Pty) Ltd, who sent petrographic microscopes under the

by Geology Departments (or facsimiles thereof)

care of Ms Lizette Mulder. I would also like to recognise

in

Stellenbosch,

the efforts of the local organising committee, particularly

Johannesburg, and Bloemfontein. Last year’s meeting

Ms Briony Proctor and Prof. Steffen Büttner who, along

at UFS saw the conference extend to a truly national-

with numerous others, contributed significantly to the

level spectrum of university representation, and this was

success of the conference.

Pretoria,

Grahamstown

(again),

further extended in the 2014 meeting, which recorded

IMSG Tea

about 90 registrants (significantly up from previous

The conference icebreaker was held on Sunday evening

years) and around 55 scheduled talks, spread over

at the Grahamstown Golf Club, whose nine-hole course

the three days, and representing at least nine South

was famously not at all designed by Jack Nicklaus or

African geological science departments (Stellenbosch,

Gary Player, but was very well-attended by close to

UCT, UFS, UJ, Wits, UP, Rhodes, NMMU, and UKZN)

70 conference delegates (according to my estimates)

and a dozen odd countries (South Africa, Australia,

who enjoyed their conference-sponsored and otherwise

Germany, USA, Canada, Russia, Bulgaria, France,

relatively inexpensive beverages and cocktail snacks.

Romania, Hungary, Brazil, and Denmark, for certain,

The conference proper began on Monday morning

and probably Zimbabwe and Namibia were in there

with short welcoming spiels by Steve Prevec, on behalf

too). The philosophy of the IMSG (Prof. John Clemens

of the host Department, Steffen Büttner on behalf of the

presiding) is to run a meeting to promote interaction

organising committee, and John Clemens on behalf

between South African-based geological researchers

of the IMSG. The sessions began with a focus on the

with common interests; the meeting theme is therefore

mantle, with six talks emphasizing xenolith/enclave

“hard rock”, in order to facilitate a “one-session that

studies and magma modelling. After tea, which

everyone can more or less engage with” format. This

included the first of numerous opportunities for ogling

extends from metamorphism from low (diagenetic) to

the microscopes brought by Wirsam and installed in the

high (melting) grades, all varieties of igneous petrology

break venue, we resumed with five talks on Archaean

and (admittedly mostly high-temperature) geochemistry

tectonics, including an overview of the Barberton drilling

and ore deposit formation processes. Of the 55 talks,

results so far (those with an interest in chert, specifically,
although this was probably a limited proportion of an
IMSG audience, would have been approaching orgasm)
from Axel Hofmann. Lunchtimes were a comfortable
two hours, which allowed participants time to sample
Grahamstown’s culinary delights in town, a few minutes’
walk away, and talk shite science before the afternoon
sessions began. Monday afternoon featured a session
on structure and deformational studies, followed
after tea by five talks emphasising novel analytical or
methodological approaches.
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IMSG Dinner

On

Tuesday

we

began

with

high–temperature

novel prospect of Precambrian basement underlying

metamorphism, from thermal aureoles to migmatites

Indian Ocean Islands (courtesy of Lew Ashwal), we

and, after tea, shifted back from metamorphic to

moved at last (what meeting would be complete

igneous processes with an emphasis on magma source

without it) into the vagaries of the Bushveld Complex,

processes. After lunch, we continued with source

from fluorite to chromite, granite to mantle. After lunch,

processes and moved into isotopic studies (“both kinds:

the conference wrapped up with a session on mafic

radiogenic and the other ones”), with the day peaking

dykes from pole to pole, more or less (west Greenland

at the end (in my humble opinion) with talks on layered

to Antarctica, with a bit of Finland, Russia and South

intrusion origins, particularly mine, after which there

African coal deposits in between).

was general consensus that the origins of reef-type
ore deposits associated with layered intrusions were

At the closing ceremony, awards, consisting of small

essentially solved, and that all of the grant money

piles of cash, were announced for the three best student

devoted accordingly should be collected in a pile

talks, received by Mr Leonardo Alkmin (M.Sc. at

and used for champagne and prostitutes (non-gender-

Stellenbosch; water-present melting to form early crust),

specific of course) all ‘round. As I recall. The formal

Mr Michael Hartnady (M.Sc. at UCT on accretionary

talks were followed immediately by a presentation

prism evolution in the Damara Belt of Namibia) and

by Gabi Costin on the new (well, one-year-old) JEOL

the first prize to Mr Teboho Sebetlela (also an M.Sc.

Superprobe at Rhodes, followed by visit to the lab

at UCT), who spoke on the nature of retrograde

where delegates could, in small groups, gaze upon

shear zones in the Maud Belt, Antarctica. We note

its magnificence. A short course on EMP analytical

with regret, incidentally, the loss to our community

techniques was also announced at this point, and will

of Åke Fagereng, who (along with Johann Diener)

be held from May 5-9 at Rhodes, free of charge for

cosupervised both of the award-winning UCT student

student registrants. More information can be obtained

talks, and is now off to further his career in Cardiff.

from Dr Costin at g.costin@ru.ac.za.

We wish him well in his future endeavours, and may
his research vessel remain free of icebergs, as they

On Tuesday night the conference dinner was held,

say in the poles. In addition, President Clemens also

again at the Golf Club, scenically located about a

announced the prospective venues for the upcoming

kilometre from the edge of the city on the edge of the

editions of the IMSG (Pretoria in 2015, UCT or vicinity

erosional surface that comprises the Grahamstown

in 2016, and perhaps UJ in 2017, getting well ahead of

peneplain. Dinner was a sit-down affair preceded by

ourselves). Many of the delegates were able to remain

ample socialising, and the catering, provided through

in Grahamstown for one final evening of socializing,

the Club, was excellent, by all reliable accounts.

science and research planning around braais and bars
around town, which was most welcome.

On Wednesday a slightly shortened programme
was offered, to allow delegates time to make it to the

We thank everyone for their participation, and look

airport in Port Elizabeth, as necessary. The morning

forward to Pretoria next year.

session included some geochronology (monazite and
perovskite) and, after a brief flirtation with the yet more
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african volcanology
African volcanology and the study of natural hazards at UP
– first results from a new project in Tanzania
Africa has ca. 150 volcanoes that are listed as

infrastructure exposed to natural hazards will continue
to increase, reducing disaster risk through preventive
measures is a central concern for Africa’s sustainable
development.

active or are presumed to have erupted during the

Gert-Jan Peeters
in front of the
deposits of one major
eruptions of Ngozi.

last 10,000 years (Holocene). Besides crude dating

So far, it is known that Ngozi had two major eruptions

and inexact descriptions, not much is known about

at ca. 10-12 ka and <1 ka. Besides a crude dating and

the majority of these volcanoes. Four of the twelve

general knowledge on the style of deposition, not much is

largest eruptions that took place in Africa during

known about these two eruptions. Important knowledge

the Holocene occurred in the Rungwe Volcanic

of the caldera that could enable the establishment of an

Province (RVP), located in the Mbeya region (2

eruptive history of Ngozi, therefore making a prediction

million inhabitants) in the SW of Tanzania. The RVP

of its future behaviour possible, is still lacking. This

forms an accommodation zone in the East African

motivates a detailed study as well as an evaluation

Rift System, which is, apart from few publications, still

of possible implications of geohazards on a local to

barely studied. It consists of three volcanic centres:

global level. Within the framework of volcanic hazard

the Ngozi caldera, the Rungwe stratovolcano, and

assessment in the RVP, in 2013, a new research project

the Kyejo composite volcano. During the last 10,000

(as part of the PhD studies of Mr. Gert-Jan Peeters,

years, Ngozi and Rungwe experienced a variety of major

University of Pretoria) with a focus on the Ngozi caldera

explosive eruptions, whereas Kyejo was characterized by

was initiated by Dr. N. Lenhardt (University of Pretoria)

mildly explosive to effusive eruptions.

and Dr. K. Fontijn (Oxford University), in collaboration
with Dr. A.S. Macheyeki (Geological Survey of Tanzania)

Because of the proximity of Mbeya city to Ngozi (15 km), even

and Dr. T. Johnson (University of Minnesota).

a relatively small eruptive event at the volcano could have
disastrous consequences for the city’s 400,000 inhabitants.

A first field expedition was undertaken in August 2013

Furthermore, Mbeya is built on an old ignimbrite deposit

to revisit known outcrops and to explore unstudied

(volcanic ash and pumice), demonstrating that destructive

areas around the caldera. This revealed the existence

pyroclastic density currents can reach the city. Fine volcanic

of unidentified eruptions originating from Ngozi as

ash of this ignimbrite continues to be reintroduced into the

well as important additional information about known

atmosphere causing eye and respiratory irritation. Chronic

eruptions from Ngozi and Rungwe. The results of this

exposure to fine volcanic ash is correlated with thyroid

exploratory field mission stress the importance of future

cancer. We have witnessed first-hand dental fluorosis of

expeditions in order to characterize and map these

people living close to Ngozi due to the high content of

unidentified deposits in detail and to regionally correlate

chlorine and fluorine in nearby streams. The Mbeya region

these deposits. A second field trip will take place during

is also an important centre of food production due to

July–August 2014 and will concentrate on the newly

its fertile volcanic soil. A moderate eruptive event could

discovered deposits of the Ngozi caldera.

lead to extensive crop failure, severely crippling Tanzania
and especially its capital Dar es Salaam. Seismic and

Gert-Jan Peeters

geothermal activity in the surrounding of Ngozi suggests
that the volcano is still active and may become a future
threat for surrounding communities and African air-traffic.
The consequences of a volcanic eruption on air-traffic were
demonstrated
in the great economical loss throughout Europe in 2010 due
to a relative moderate explosive eruption of the Icelandic
volcano Eyjafjallajökull. As the number of people and
The crater lake of the Ngozi caldera.
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diamond short course
Diamond Short Course at the University of Pretoria,
15-18 October 2013

A mine visit to the surface area and underground
operations at Cullinan Mine was made possible by

The second Diamond Short Course was held at the

Petra Diamonds and gave the delegates a first-hand

University of Pretoria from the 15rd to 18 October 2013.

opportunity to see a world class diamond mine in

The objective of this short course was to provide insight

operation.

into primary and secondary (derived deposits) diamond
deposits and to cover the entire diamond pipeline from

This year’s Diamond Short Course built on the

exploration, evaluation, mining, to marketing.

foundations laid by the inaugural 2012 Short Course
and once again feedback from students and local

The course was aimed to provide the attendees an

and overseas delegates was extremely positive in all

opportunity to listen to experts in the various fields

respects. The experience of the Course presenters and

of diamond geology, mineralogy, diamond genesis,

range and depth of topics covered in the four days of

mining and evaluation of deposits, and the valuation of

lectures and mine visit makes this course unique with its

diamond. It was attended by the 30 Honours students

increasing popularity being highlight by the increased

from the Department of Geology at the University, but

number of international participants.

also by people from industry and 27 visitors who came
from as far as Brazil, Canada and Botswana.

De Beers, MSA, the Geological Society of South
Africa, and Petra Diamonds are thanked for their

The first day covered the history of diamonds, world

generous sponsorships and support. The presenters of

diamond markets, origin of diamonds, kimberlites

the course are also thanked for their time which is done

and lamproites, cratons, exploration, and geophysics

on a voluntary basis. The funds raised from this course

(John Bristow, Fanus Viljoen, Johan Stiefenhofer, Hielke

were earmarked to cover the registration expenses

Jelsma, Mike de Wit, and Gavin Selfe). The second

for the Geology honours students at the University of

day was focused on mantle mineralogy, indicator

Pretoria and a post-graduate fund for junior lecturers in

minerals (chemistry and surface textures), and the

the Geology Department at the University.

characteristics and settings of alluvial diamond
deposits in various parts in Africa, and marine deposits

The success of this course clearly highlights the need

(Dave Apter, Owen Garvie, Tania Marshall, John

for such opportunities of continued education and

Ward and Mike de Wit). The third day was dedicated

the dates for next year’s course are already being

to mining methods of kimberlites, diamond recovery,

incorporated in the 2014 Geological Events and Short

diamond valuation and evaluation of alluvial deposits

Courses calendar.

and financial valuation models (Bob Halvorson, Lutke
von Ketelhodt, Jeffrey Brenner/Grant Ziegler, Tania

Mike de Wit and John Bristow

Marshall and John Bristow).
Participants of the 2013
Diamond short course
at High Performance
Centre of the University
of Pretoria
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another layered intrusion
Our Bushveld Complex - the world’s largest, richest,

Kiglapait is a Mesoproterozoic (1.307 Ga), medium-

one of the oldest – so consumes our efforts in research

sized (~3500 km2; c.f. Bushveld 100,000 km2,

and development, that it is

Skaergaard ~100 km2) dominantly troctolitic layered

easy for us to forget that there

intrusion - the youngest among a suite of other troctolitic

are other ones elsewhere in

bodies in the Nain Plutonic Suite of anorthositic rocks.

the world. A few of us from

It was emplaced near a boundary (the Torngat Orogen)

around here were fortunate

between very old Archean rocks of the Nain Province,

last year to be among a group

and younger basement of the Paleoproterozoic Churchill

of

geoscientists

Province. Like most layered intrusions, the ~8 km thick

invited to make a field visit

about

Kiglapait is divided into zones, with a Lower Zone of

to the Kiglapait intrusion, a

dominantly olivine + plagioclase rocks (troctolites),

world-class

superbly-

distinguished from an Upper Zone of olivine gabbros by

exposed

layered

mafic

the appearance of augite. Within the UZ, subzones are
identified at the successive appearance of magnetite,

coastal Labrador. The trip was

sulfides, apatite, antiperthite and mesoperthite. A

organized by Prof. Tony Morse

thin Upper Border Zone contains the entire history of

(University of Massachusetts;

fractionation inverted (troctolite to ferrosyenite). Morse

who

discovered

has quantified the progressive stratigraphic changes

characterized,

in mineral compositions into volume percent solidified

interpreted and popularized

(PCS), which he typically (and annoyingly to many)

heroically
1957),

the Kiglapait through his books, monographs and

plots on a log scale.

research papers. Ostensibly, our field conference in
July/August 2013 was motivated by Tony so that a new

One gains the impression that Morse’s working

generation of geoscientists younger than him could

hypothesis involves the filling of a chamber 8 km thick

continue and expand upon his pioneering work.

with magma, followed by closed-system crystallization

Location of the Kiglapait
intrusion in coastal
Labrador (left panel)
and a geological map
of the intrusion (right
panel).
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and

intrusion in a remote region of

(in
Petrologist Prof. Tony
Morse, discoverer of
the Kiglapait layered
intrusion.

20

geobulletin MARCH 2014

Rhythmic layering
in olivine gabbros
of the Lower Zone
as exposed along the
shores of Slambang
Bay.

and fractionation (in a period of ~1 m.y.) to produce

several tens (or more?) of individual constructional

the layered cumulates we have seen. Calculations

episodes. Evidence includes prominent reversals in

by summation of a bulk Kiglapait composition match

mineral fractionation trends, subtle reversed density

the chilled margin of the nearby Hettasch Intrusion,

cycles, magnetic susceptibility profiles and isotopic

and experiments based on this composition allow a

discontinuities and complexities that were revealed

reasonable mantle source, although substantial olivine

by extensive sampling at short intervals of 2 cm to

fractionation is evidently required as the melt ascends

a few m. Studies of this type are typically best done

to the emplacement depth of ~10 km. Experience with

on long drill cores, which are not (yet?) available

other layered intrusions paints a different picture,

for Kiglapait.

according to some: these objects are constructed by

Kiglapait represent crystallization products of a single

repeated emplacement of magmas, many of which

or multiple liquids, or of one or more successively-

might be crystal-laden mushes. We are still trying

emplaced mushes, is an open issue. Another important

to sort out how many emplacement events there

question is the extent to which Kiglapait represents a

might have been, but for Bushveld, some estimate

chemically closed system. It makes sense that hot,

Whether or not the cumulates of

mafic magmas emplaced into continental crust should
Mobile crystal mushes of dunite in troctolites at Village Bay.

assimilate at least some country rock, if not partially
melt it, and thereby contaminate the mantle derived
magma(s) with crustal flavors. In the 1980s, DePaolo
documented progressive increases in crustal isotopic
ratios upward in the Kiglapait stratigraphy, which
signifies strong evidence for crustal contamination.
This needs to be documented better, and Kiglapait
should be an ideal testing ground for such processes
because the basement rocks are, at least in part, very
old and should have distinctive isotopic signatures.
We might also expect to find dramatic isotopic
disequilibrium among minerals within individual rocks.
If there is a crustal component in Kiglapait magmatic
products, characterizing it will help us to strip it away
and begin to constrain better the nature of the mantle
source.
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Pegmatitic block disrupting rhythmic layering in olivine gabbro,
Slambang Bay.

of the “Turtle Fallacy” (its turtles all the way down!).
Although Occam would be displeased, maybe there is
Large plagioclase
crystals in troctolite
(Village Bay)

another turtle below Kiglapait and below other layered
intrusions as well. In a large number of Kiglapait
outcrops we were surprised at the degree of complexity,
with abundant evidence for moving around of mushes,
settling of xenoliths and autoliths and other features
Why are there so many big crystals in Kiglapait rocks?

that inspire vigorous discussion and debate. Given the

Much larger layered intrusions like Bushveld only

superb exposures, Kiglapait offers terrific opportunities

rarely contain crystals over 1 cm. Does this imply a

to gain understanding of how these structures form, with

sub-Kiglapait magma chamber in which crystals grew

obvious application to layered intrusions elsewhere.

slowly, and then ascended as mushes to the intrusion
that we now see? Tony discounts such a possibility

L.D. Ashwal and T.M. Owen-Smith

conceptually, by designating such ideas as forms

Wits University

Mike Hamilton
and Rais Latypov
contemplate dunitic
segregations in
olivine gabbro at
Slambang Bay.
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hout bay debris flows
Being a bona fide resident of Hout Bay – and living
on the wrong side of the ‘Lentil Curtain’ – I take
interest in the geological evolution of the immediate
surroundings. There is some magnificent geology,
not the least of which is seen on the back of Table
Mountain itself. Not all of what we see has evolved over
geological timescales. On the evening of November
17 last year, the Cape Town region and Hout Bay in
particular suffered torrential rainfall of higher volume
and intensity than most residents could remember ever
having experienced. As a result, there are new landslip
and debris flow scars on the Back Table, and above
Chapmans Peak Drive. The photo below is taken from
the Mariners Wharf area looking back across the
bay towards Chapman’s Peak Drive. The large white
building on the right hand side is Number 1 Chapmans
Peak Drive, one of the premier addresses in Hout Bay.
The building is a modern, multi-level executive class
apartment building, with rooftop parking at road level,
and stairwells and lift shafts extending down nearly to
sea level. Clearly visible above the road are a number
of shallow seated debris flow scars formed during the
rainstorm. Essentially what happened is that the intense
rainfall triggered failure by lowering the shear strength
of the relatively thin soil and surface scree layer. The
potential for failure had probably been enhanced by
thinning of the vegetative cover due to fire, as well
as inadequate slope stabilizing efforts, though this is
unproven. The effects on the road and building were
severe, and very nearly catastrophic. Fortunately,
there was no loss of life or serious injury that I’m aware

geology in action
of. But there definitely were some pretty frightened
residents, with some medical evacuation required.
At failure, the debris flowed downslope burying the
road and at least one vehicle that happened to be in
the way. A significant amount of material overflowed
the road onto the rooftop parking of the apartment
block, some of which made its way down stairwells
and lift shafts, exiting seaside at bottom! I’m told the
swimming pool suffered severely, as did a number of
the apartments. The road was closed for several days
to repair damage. What a fantastic Honours Project.
(Anyone in the market for an apartment…..!?).
Craig Smith,
With thanks to John Rogers and Frederick Stapelberg

Debris flow breaching a
gabion.

Chapman’s Peak Drive
Debris Flows.
26th January, 2014
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Senior geologists at South Deep Gold Mine view
a Leapfrog Geo model of one of the fault blocks in
the mine’s ore body. Seated on the left is Hendrik
Pretorius, South Deep’s Chief Evaluator.

Geological modelling software Leapfrog Geo
comes to the rescue at South Deep Gold Mine
South Deep Gold Mine’s development to its present status as Gold Fields’ “flagship ore reserve”
has been preceded by a history of complications punctuated by several changes of ownership.
So too has the mapping of its complex reef formations been a prolonged and challenging process.

O

nly recently has the mine’s geological
team responsible for its geological
modelling, a vital aspect of mine planning,
succeeded in fully coming to grips with it.
They did this by bringing the dynamic 3D
geological modelling software Leapfrog
Geo into play.
Accurate geological modelling is essential
in the case of South Deep because of
the exceptional complexity of the alluvial
deposit. It comprises 16 reef horizons in
a west-to-east fan formation that is up to
130 m at its thickest and is highly faulted
throughout. In addition the reefs “pinch
out” at various points as the fan narrows
towards the west.
“In the absence of regularly updated and
accurate geological modelling the risk of
off-target reef mining frequently occurring
is a very real possibility. Any mining not
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perfectly compliant to the mine plan in
exact three-dimensional space could be
detrimental for the grade and cost profile
of any operation,” Hendrik Pretorius,
South Deep’s Chief Evaluator, explains.

Faster production
The fast, fully-mechanised production
rate is the second factor that makes
regular up-to-date geological modelling
essential at South Deep.
“Leapfrog Geo fully meets our
requirements in this respect by keeping
ahead of the production rate. It provides
accurate, genuinely three-dimensional
profiles of the individual sections that
are currently being mined, based on all
known geological data,” Pretorius states.
By contrast the digital terrain 3D
modelling program used previously for

this purpose, while proving useful for
processing and consolidating data, was
unwieldy and slow.
To make the analysis of the ore body
more manageable for geological
modelling purposes it has been divided
into segments, which have been further
subdivided into smaller segments
designated “fault blocks”.
Not only is Leapfrog Geo more userfriendly, but it builds a model more than
three times faster than the digital terrain
program can. To illustrate this Pretorius
explains: “When using the digital terrain
program a geologist cannot quite finish
building a model of one fault block in a
day, whereas with Leapfrog Geo he can
easily build models for three complete
fault blocks in a single day.”

Volume 57 ~ Number One ~ MARCH 2014

South Deep’s Senior Resource Geologists Martha Hlangwane and
Daniel Kock discuss features of the Leapfrog Geo program with
Stephen Fuchsloch (right) of Leapfrog’s Technical Service section.

Furthermore, when an existing model
requires updating as new data becomes
available, with the digital terrain modelling
program it has to be completely
reconfigured from scratch, whereas
Leapfrog Geo updates it dynamically.
In addition, Leapfrog Geo produces a
complete 3D model that more closely
resembles the actual structure of any fault
block. “Leapfrog Geo produces the fault
block as a model with a volume that can
be rotated to isolate individual faults in
it, which can be examined and analysed
more closely. A further advantage of the
software is that all the available data can
be stored within it, which makes it more
integrated, more easily accessible and
more secure.”
South Deep’s geological team however
continues to use the digital terrain
program as part of its armoury of
data collection tools that provide the
information required to build and update
its geological models in Leapfrog Geo.

Internationally proven
South Deep, which is situated near the
town of Westonaria about 50 km southwest of Johannesburg, adopted Leapfrog
Geo – an internationally proven software
solution – in October 2012. Leapfrog’s
local distributor office provided the
initial training for the mine’s core senior
geological team.

Since Leapfrog Geo has been rolled
out, in-house training has also been
provided to the underground production
geologists who use it on a day-to-day
basis.
“We have now reached the point
where we can start using it to its full
capability, which is to have it operate
as close to real time as possible. As
new information comes to hand we can
instantly update the model to reflect the
geological formations accordingly, which
creates the optimal conditions from a
mine planning point of view,” Pretorius
states.
He adds: “Although the use of Leapfrog
Geo has proven to be of crucial
importance in enabling South Deep
to operate more efficiently, I have no
doubt that other mining operations in
which the geological conditions are less
complicated also stand to benefit by
adopting it.

Desmond Subramani, Principal
Geologist and official Leapfrog
distributor for the African region,
says that no special customisation
of Leapfrog Geo was required
to meet South Deep’s complex

Tel:  rCell: 082-440-7471
E-mail: desmond.subramani@leapfrog3d.com
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geological modelling requirements.
“It already contained the design
elements capable of meeting the unique
characteristics of the ore body there.
This amply illustrates the program’s
innate flexibility to cater to a great
variety of geological settings.
“The mining industry has been – and
continues to be – severely hit by difficult
economic conditions and various other
disruptive factors. In such a climate
it is all the more important for mining
operations to ensure that costs are kept
to a minimum and all opportunities to
maximise profits are taken advantage of.
As the South Deep example illustrates,
accurate and timeous geological
modelling provides an opportunity to
increase production efficiencies and
reduce costs.
“This is what Leapfrog Geo is designed
to deliver.”

“Many mines in South Africa are still
using rudimentary 2D geological
modelling programs for mine
planning,” he points out.

CONTACT: Desmond Subramani, Principal Geologist

Website: www.leapfrog3d.com

The Geologists of South Deep and Leapfrog gathered outside the
offices at South Deep’s Twin Shaft.

Desmond Subramani,
Principal Geologist
and official Leapfrog
distributor for the
African region.
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mooihoek

Numbering
reflects the
relative ages.
Surface contours
in metres.
Surface map:
Core-zone
Outer Envelope/satellites
Main Stock
Wall Rocks

Geosites of Southern Africa: The Mooihoek Platiniferous
Dunite Pipe
The first discovery of economic Pt in South Africa

Surface ore was extracted by means of a quarry (the

was made in the Eastern Limb of the 2.055 Ga old

glory hole was only recently filled in). Deeper ore was

Bushveld Complex by Hans Merensky in 1924 at

accessed by crosscuts from a vertical shaft located to

Mooihoek, in the Burgersfort area. Chip sampling of

the south-west of the core-zone. Ore was processed in

dark, lustrous, crystalline rocks, part of a much larger

a plant at Maandagshoek that also served the Driekop

pipe-like body that cropped out on a small koppie, in

mine. (The nearby Onverwacht pipe was mined over

the saddle of an extensive ridge, initiated the famous

a similar period, but by a rival company. The glory

platinum rush which included discovery of three

hole here is a spectacular site.) The Mooihoek mine,

additional mineralized pipes, as well as the Merensky

despite being short-lived was extremely profitable as

Reef. Mooihoek is known internationally as the type

the average grade was between 9.3 g/t and 10.7 g/t

locality of “hortonolite dunite pegmatite” (hortonolite

Pt. The mining site is now part of a village and the

is an iron-rich olivine) and of two rare Cu-Fe sulphides,

historical infrastructure and extensive rock dumps have

mooihoekite and haycockite. Mining of the small, carrot-

been modified by development of houses and roads.

shaped core-zone of the pipe commenced in 1926 and
finished in 1930 due to near-depletion of the resource.
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The Mooihoek pipe is located in the Upper Critical

Zone, well into the footwall of the stratiform UG2

core-zone, was found to be mineralized proximal to

and Merensky Reefs. The transgressive relationship

segregations of iron-rich wehrlite-dunite. The dunite,

with the gently-dipping leuconorite-anorthosite wall

despite being intensively serpentinized near-surface, is

rocks can be seen on the slopes of the koppie. The

a “typical” dunite: a medium-grained, assemblage of

pipe reveals a remarkable lithological and chemical

olivine (Fo85-82) with disseminated chromite. This unit,

zonation. Mineralization was restricted to a core-zone

the oldest component of the pipe, is crosscut by veins

(mined out) as defined by grade (not lithology). In the

linked to the core-zone and is partially replaced by

uppermost part of the mine, the bulk of the Pt occurred

iron-rich wehrlite on the periphery. The latter is in turn

in a well-formed cylindrical body consisting of a central

ringed by an extensive, very irregular body of iron-rich

unit of very coarse-grained hortonolite dunite and an

clinopyroxenite pegmatite which locally includes giant

annular ring of iron-rich wehrlite pegmatite. The richest

crystals of augite (1.2 m). Satellite bodies of iron-rich

mineralization occurred in the hortonolite dunite

wehrlite-clinopyroxenite are abundantly developed

with high-grade spikes associated with metre-sized

around the pipe.
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aggregates of phlogopite and hornblende, indicative
of the importance of late-stage volatiles. The core-zone

The association of primitive dunite and evolved, iron-

also contained coarse lumps of Cr-rich Ti-magnetite,

rich ultramafic assemblages is a unique feature of all

together with ilmenite, and small crystals of apatite. The

four of the mineralized pipes. The dunite stocks formed

mineralogy of the Pt-rich dunite and wehrlite (olivine:

by injection and flowage differentiation of ultramafic

Fo53-44) is very unusual and similar rocks have never

magma fed up through vertical conduits. Intrusion and

been described outside of the Bushveld Complex.

dismembering of the primary layering is evidenced

With increasing depth, the core-zone tapered out and

by chromitite xenoliths in the dunite. The ultramafic

the main body of dunite, which constitutes a deep-

magma reacted (partial melting?) with wall rocks

rooted, stock-like feature which entirely encloses the

to form outer envelopes by a process of magmatic

Cross-section
(A-B in map)
looking north-west.
Note concentric
zonation, thinning
of outer envelope
and core-zone with
depth, and
subvertical veins.

Core-zone
Outer Envelope/
satellites
Main Stock
Wall Rocks
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General view of
Mooihoek looking
north-west with
the new road and
houses.
The mineralized
hortonolite dunite
originally cropped
out on the small
koppie in the
centre left.

replacement, resulting in either wehrlite (within the
dunite) or clinopyroxenite (within the norite). The
core-zones have an exotic origin. Comparison with
Replaced Merensky Reef (reef replaced by discordant
bodies of iron-rich dunite-wehrlite) is crucial. The pipe
ores and Replaced Reef reveal a similar silicate and
oxide mineralogy. They both contain an unusual suite
of base-metal sulphides (troilite, Co-rich pentlandite,
cubanite) and Pt minerals (PtFe alloy and sperrylite).
The paucity of Pd phases in both is marked. They are
thought to be related to dense, iron-rich silicate-oxide
melts which drained downward and replaced either
the core-parts of dunite pipes or Merensky Reef.

REFERENCES:
1. Cabri, L.J. and Hall, S.R. (1972). Mooihoekite and
haycockite, two new copper-iron sulfides and their
relationship to chalcopyrite and talnakite. American
Mineralogist, 57, 689-708.
2. Merensky, H. (1925). How we discovered platinum.
Mining and Industrial Magazine of Southern Africa, 1,
265-266.
3. Scoon, R.N. & Mitchell, A.A. (2011). The principal
geological features of the Mooihoek platiniferous dunite
pipe, eastern limb of the Bushveld Complex, South
Africa, and similarities with replaced Merensky Reef
as the Amandelbult mine. South African Journal of
Geology, 114: 15-40.
4. Wagner, P.A. (1929). The Platinum Deposits and Mines
of South Africa: Edinburgh, Oliver and Boyd, 326 p.

Downward protuberances of iron-rich clinopyroxenite pegmatite (outer envelope of pipe) within leuconorite-anorthosite wall rocks.
Location (C) in the map.
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book review:
ANDREWS, GORDON CLIFFORD;
CANADIAN PROFESSIONAL ENGINEERING AND
GEOSCIENCE – PRACTICE AND ETHICS (5TH EDITION);
2014,
NELSON EDUCATION,
ONTARIO CANADA.
This book is a comprehensive introduction to and
reference for practising professionals, recent and
senior graduates and immigrants to Canada who
wish to practice engineering and geoscience in any
province or territory in Canada. Its primary purpose
is to serve as the recommended study guide for the
Professional Practice Examination (PPE), the nontechnical ethics and practice exam required for
licensing throughout Canada. Given this obvious
Canadian focus to the book why would it be of
interest to members of the GSSA practising as
professional geoscientists in South Africa? Well,
after having read it, it is quite apparent that it has
established itself to be the benchmark reference
for professionalism in the geosciences and has
a global appeal. It has been written in such a
way that it addresses fundamental questions
and embodies a series of case studies posing ethical
dilemmas and histories of actual cases that provide
stimulating discussion and sometimes answers to those

and ethics topics recommended by the Engineers

questions that many a practising professional has to

Canada syllabus. Part one covers Professional Licensing

and has had to grapple with.

and Regulation, Part two, Professional Practice, Part
three Professional Ethics, Part four, Environmental

Dr Gordon Andrews, the author, is Professor Emeritus of

Practice and Ethics and Part five covers the question of

the Department of Mechanical and Mechatronics at the

Obtaining and Maintaining Professional Status.

University of Waterloo, Ontario and is a Professional
Engineer (Ontario) licensed to provide engineering

Part one starts with an introduction to the Professions

advice to industry. He is author and co-author of over

which is worth reading even though it is very Canadian

one hundred publications and he has been retained

focussed as it provides some answers as to what

as an expert witness in about ten legal cases involving

exactly is meant by “Professions” and “Professional”.

engineering failures. He has also served for many

A discussion of the requirements for “specialised

years on the Senate and Board of Governors of the

knowledge”,” intensive preparation” and “instruction

University of Waterloo.

in skills and methods “as underpinning a profession
confirms that the Geosciences can be aligned with other

The book is divided into five parts covering all practice
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professions such as medicine and the law. Furthermore

1
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reference is made to the geosciences having a “force

incompetence, negligence, and breach of the code of

of organisation” and a “concerned opinion” as to high

ethics, physical or mental incapacity and conviction

standards of achievement and conduct. These concepts

for a serious offence. The processes discussed and the

are held to underpin a profession. Part one introduces

case histories used to illustrate each of these causes

case histories as the principal learning tool in the book.

resonate as to their universality and applicability in

The 25 or so case histories typically involve negligence,

South Africa.

incompetence, conflict of interest or corrupt practice.
They all make fascinating reading and render the book

Part two commences with a chapter covering the

so much more readable.

Basic Concepts of Professional Practice. This chapter
focuses upon the recent graduate or new applicant

The evolution of licensing and professional geoscience

with advice such as when to apply for a licence, how

is worth a book in itself. The argument for licensing

to document your experience and what are reasonable

emanates from the need felt at a surprisingly early stage

salary expectations. The basic responsibilities of a

to protect the public. Laws for licensing started with

professional are presented and professional duties are

engineering in Canada and date back about 90 years.

covered in great depth. The alignment of these duties

Initially geoscientists whose work impacted the welfare

with Codes of Ethics become immediately apparent

of the public were licensed as engineers but Alberta took

and the notion that these duties constitute a measure

the early stance of recognising the practice of geology

against which an individual can manage his or her

and geophysics as a separate profession in 1955. But

career path comes to mind.

the real incentive driving the explicit recognition of the
geosciences as a profession was of course the much

Those of you in the consulting sector will relish chapter

publicised Bre-X scandal in 1997. From this emanated

5 which addresses Consulting, Private Practice and

the concept of a Qualified Person (QP), the rules that

Business. The entrepreneurial or consulting sector

define a QP and all the responsibilities that go with that

can be very challenging and this is often where the

status. The linkage between the status of QP - as the

rubber meets the tar as far as professional challenges

only person/s who may take responsibility and sign off

are concerned. Mostly Canadian in focus, this chapter

scientific and technical information to be disclosed to

does however deal with some universal issues such as

the public, - The Canadian Securities Administrators and

the need for liability insurance, business format, and

the National Instruments are elucidated. The discussion

risk management. I felt that the section on “Evaluating

on the definition of geoscience, the requirements for

your Potential as a Consultant” was particularly useful.

licensing as a P. Geo. and the process of licensing

The assignment at the end of the chapter should be

is very instructive, especially as regards the various

completed by anyone considering this career path

requirements such as academic, and experience

direction.

requirements. The emphasis on the quality of experience
is a feature not seen much elsewhere. It is worth noting,

Chapter six on Hazards, Liability, Standards and Safety

given some of the debate raging in South Africa that in

tends, by its nature to have more of an engineering

Canada the practice of geoscience is clearly defined

focus but the professional liability issue discussed here

to include the “teaching of geoscience at a university”.

definitely does need careful attention by geoscientists.

There is also some discussion as to mobility agreements

Failure to act safely and to follow safety standards

which are an area that will grow in importance as time

can and does occur in all professions. Chapter seven

goes by. The role of Geoscientists Canada with whom

covering Computers, Software and Intellectual Property,

the GSSA is now affiliated is spelt out.

is more directly familiar ground for the geoscientist. The
problems created by computer based work are spelt out
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The third chapter in this part covers Disciplinary Powers

in a case history. The case history entitled a “Computer

and Procedures. Drawing very effectively upon Case

Aided Failure” resulting in massive and catastrophic

Histories this chapter runs through six typical causes for

failure with potential loss of life is used to illustrate the

disciplinary action namely; professional misconduct,

point that the professional cannot hide behind his or her

geobulletin MARCH 2014

Volume 57 ~ Number One ~ MARCH 2014

professional

respect,

incompetence,

negligence,

need to run checks and be informed of the limitations

minimal compliance, plagiarism and discrimination.

and attributes of their software. The entire question of

The question of conflicts between technical and

software piracy, copyright, patents and the importance

management authority is discussed, as is the entire

of Intellectual Property are discussed at length. The

question of “conflicts of interest”. The whole point of

final chapter in this part covers Fairness and Equity

professionalism comes to the fore here. This chapter

in the Professional Workplace. The discussion on

would form a good basis for any training in ethics that

gender, race and minority issues will be familiar to the

may be required

reader but a fresh slant to this question is provided in
a discussion on the integration of immigrants into the

Chapter eleven addresses ethics in a management

professions.

context while chapter twelve addresses ethics in
a consultancy context. The concept of creating a

Part three of the book covers Professional Ethics and

professional workplace is introduced. Requirements

is, in a sense the core of the book. These four chapters

for such a workplace include ensuring that licensing

explain the basic principles of ethics and justice, and

requirements are met, that professional titles are

how to apply them to common employment situations.

accurate, that proper hiring and dismissal policies are

A key pillar to Professionalism is the enforcement

followed, that competencies are evaluated, that work

of behavioural norms and standards. Because we

is reviewed for accuracy, and that proper policies

are human, and come from many different cultural

exist in respect of conflict of interest issues. Chapter

backgrounds, this area is fraught with subjectivity,

twelve leads with the client-consultant relationship and

opinion and dilemma. The tool we use to regulate

provides a few models for such relationships. Questions

this, is the Code of Ethics and by becoming a member

such as advertising for new projects, competitive

of a Professional Association the geoscientist agrees

bidding for new projects, professional competence,

implicitly to abide by those norms and practices as

confidentiality, ownership of calculations, negligence

embodied in that Code. Chapter nine discusses the

and civil liability, conflicts of interest and the thorny

Principles of Ethics and Justice. The discussion looks

question of reviewing the work of another professional

at four ethical theories, Mills Utilitarianism, Kant’s

are all discussed. Entrepreneurial geoscientists will all

Formalism or Duty Ethics, Locke’s Rights Ethics and

enjoy reading this chapter and the section on ethics

Aristotle’s Virtue Ethics. Contradiction and agreements

in foreign consulting and the case study covering

between the theories and ethical dilemma are discussed

consulting in a foreign country that will resonate with

by way of an example and case studies. The section

many who work up north. The case studies on when to

outlining Codes of Ethics presents a Model Code and

accept contingency fees’ and on unauthorised changes

the reader should find that their own association’s code

to sealed drawings are of particular note I felt.

will almost invariably align with this overview. Basic
principles of justice are presented and would serve

Part four is entitled Environmental practice and Ethics

to guide anyone involved in dealing with breaches

and consists of three chapters. Chapter thirteen is on

of codes and a strategy for solving complex ethical

Environmental Ethics and covers duty to society and

problems is also provided.

to the employer. Referring to the Codes of Ethics, the
role of knowledge of law and technical knowledge is

Chapter ten discusses ethics concepts and cases in

emphasised. There is a very detailed discussion on

employment bringing things closer to home for most of

Whistle Blowing and the “Duty to Report”. Guidelines

us. Everyone will find themselves reading this chapter

complementary to the Codes of Ethics are presented.

and the case studies because everyone will encounter

The discussion is fairly Canadian centric but without

at least one of these issues at some stage in their career.

much effort a South African context can be realised

Common ethical issues and dilemmas covered include;

and local laws can be identified and reviewed in this

overruling technical decisions, avoiding employment

context. Geologists will relate particularly well to the

disputes, the duty to report, conflicts of interest,

Lodgepole well blowout case history presented in this
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ignorance of the software they use and emphasises the

chapter. The next two chapters on Environmental Threats
and Disasters and on Environmental Sustainability have
a global appeal and make for a good read. Anyone

book review:

BOOK REVIEW

with a mind to work in the nuclear, coal, oil or the oil

2

sands industry should definitely read these chapters.
Part Five covering Obtaining and Maintaining your
Professional Status includes 3 chapters. The first of these
covers the actual Professional Practice Examination.
This is not yet a requirement for professional practice
and registration in South Africa but could this be a
glimpse of the future? For anyone with ambitions to
practice in Canada or who may end up working for
a Canadian or Canadian listed company, you would
need to review this chapter. This Part is most useful as
there is a chapter on maintaining your professional
competence. This is already a reality in South Africa
with the current roll out of Continuing Professional
Competence (CPD) systems by SACNASP and the
GSSA.
The book includes a list of Web Appendices
containing

over

300

additional

pages

of

information of which various Code of Ethics and
additional case studies are possibly the most
important. The web based appendices are
downloadable as zip files from the publisher’s
website. One case study of particular note in
the appendices is Case Study F-25: “Public Criticism
of Policy” whereby a geologist took a risk and dived

GEOLOGY OFF THE BEATEN TRACK

into a public debate and was in fact found to have

Nick Norman

behaved in a highly ethical manner – Interested? Well,
read it, there is a lesson in professional behavior here

The purpose of this book is to add an additional

for all of us.

dimension of interest and wonder to journeys that the
reader was going to take within South Africa anyway.

In particular this reference provides some very useful

It is an excellent companion volume to the previously

advice for young professionals in how to plan their

published “Geological Journeys” which was written by

careers and much of this advice is universal in character.

Nick Norman and Gavin Whitfield and published in

For those of you in private practice and those who are

2006, also by Struik. The book is claimed to be “all

at the beginning or even mid stages of your careers

that you need to understand and interpret the geology

this reference may prove to be one of the most useful

along some of South Africa’s less travelled routes” and

investments you ever make.

in this regard it certainly complements the previous
book admirably, focusing on more of the secondary
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routes so that, armed with both volumes, the intrepid

B.SC. (HONS), M.SC., B.COM. PR.SCI.NAT. FGSSA.

traveler and explorer, will find themselves well informed

Vice President

about both the geology and scenery of many popular

Professional Affairs - GSSA

travel and tourist routes in the country.
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The book comprises an informative introductory

the study of geology requires enormous “elasticity” of

chapter, a glossary of geological terms used and a

imagination, as the geologist needs to think in millions

selected bibliography, as well as 13 chapters – each

and even billions of years rather than generations and

covering a route of geological and scenic interest.

centuries and be able to understand the importance of

Each route description includes a geological map

the rise and fall of sea level and the changing positions

which gives the regional geology as well as showing

of past coastlines in order to unravel and understand

sites of particular geological interest (geosites) – for

the few clues available in helping solve this great

which GPS readings are provided. The text is richly

mystery of how the earth has formed.

illustrated and it contains 50 text boxes, some of which
highlight and explain various geological processes

The introductory chapter shows a section through the

and aspects of the geological evolution of the country

earth that reveals the various layers from crust to inner

in order to help the layperson better understand the

core. It then goes on to briefly discuss Southern Africa as

reason for features in the landscape through which

a geological phenomenon; the principals of geological

they are travelling, as well as some which are of more

change; the cyclical nature of geological processes

general interest and cover topics such as “The effects

and the fact that rocks can be changed completely by

of climate change”, “Terroir”, “The Cape’s first stone

physical processes; the principal of uniformitarianism,

workers”, “The oil industry in South Africa”, “The end-

which is fundamental to the science of geology is also

Permian extinction”, “The Fracking Controversy” and

discussed as is its importance to interpreting the “way up”

“Hot Springs”, to name a few.

of sedimentary beds thereby allowing an understanding
of the geological evolution of the rocks and features the

I freely admit to having thoroughly enjoyed reading

viewer is actually seeing. Mention is made of the enormous

this informative and well-illustrated book which not only

destructive power and devastation which the earth can

painlessly dispenses an amazing amount of geological

unleash and this is well illustrated by a photograph of

information and explains several relevant earth-

the Japanese Tsunami of 2011. The point is made that

forming processes, but adds to this a lot of information

as rocks are continually recycled, ever smaller amounts

on

palaentology,

remain of the more ancient rock, leaving far fewer clues

and even some on historical and cultural aspects of

to assist the geologist in interpreting the history of the

the routes described. I believe the book will be useful

earth. The importance of the well- illustrated Karoo fossil

both to those who have not studied geology but are

record is mentioned in several chapters. Finally the

interested in the world and landscape around them, as

instability of the Earth’s surface and the process of plate

well as to professional earth scientists. In his preface

tectonics, which is gradually allowing the planet to cool,

the author pays tribute to the existing geological

are mentioned.

geomorphology,

anthropology,

maps and those many geologists who put up with
extremely basic and rudimentary living conditions as

A thumbnail summary of South Africa’s geological

well as physical hardships to create these maps. The

history is given before the chapters describing the

Council for Geoscience is acknowledged for providing

various routes, begin. The first route discussed includes

the route maps at no cost and both De Beers and E.

the Cape winelands, which have become one of the

Oppenheimer and son are acknowledged for their

most popular tourist routes in the country. The author

sponsorship.

cleverly and thoughtfully incorporates aspects of the
history and anthropology of the area with factors

The author states - and the traveller who undertakes

influencing the wine such as “terroir” and marries

these journeys will soon agree, that we are fortunate to

these to the geological descriptions in a way that

live in a part of the world with such immense geological

most laypersons would find compelling and easily

diversity and largesse – in a relatively small region,

understand. He then adds an abundance of high

South Africa incorporates perhaps the longest and most

quality illustrations of the scenery, thereby whetting the

complete geological record of the Earth’s development

reader’s appetite, both to travel along the route being

to be found anywhere. He also makes the point that

described and to sample its produce!

37

geobulletin MARCH 2014

BOOK REVIEW

Volume 57 ~ Number One ~ MARCH 2014

BOOK REVIEW

The second route described is from Paarl, through the

The descriptions of and illustrations from the Barberton

Tankwa Karoo to Sutherland and incorporates two

Makhonjwa GeoTrail, are also compelling and left me

extremely important geo-sites – namely the Gansfontein

with a desire to re-visit the area. I will definitely be

palaeosurface – which represents a snapshot from

packing my copies of both Geological Journeys and

260Ma years ago, showing well preserved tetrapod

Geology off the beaten track, when next I tour this

tracks across a lithified mudflat– as well as the cone

amazing country of ours and I hope you find the book

of South Africa’s youngest and most complete volcano,

as rewarding as I did.

Salpeterkop. Mention is made of the important
observatory in Sutherland. The destructive power of

Mike Wilson.

the earthquake that shook Ceres and Tulbagh in 1969
is illustrated and discussed to emphasize the potentially
destructive power of faulting. The point is also made
that as little as 15Ma years ago - a mere blink of the
eye in geological terms – the sea level reached 100m

book review:

3

higher than it does today along the South African
coast.
The third route covered, is also in the Western Cape,
from Worcester through Ashton and the R62 to Zoar
between Ladismith and Calitzdorp, is one which the
author describes as perhaps the most interesting in the
book, both from a scenic and geological point of view
and I certainly found that to be true. Rocks from the Precambrian Malmesbury group, through the entire Cape
Supergroup and the lower Karoo Supergroup right up
to the Jurassic Enon conglomerates are represented
on this journey through some spectacular landscapes.
The important Worcester fault, with a displacement of
more than 5 kms is visible at various parts along the
route.
The description of the other routes continues in a
similar vein and they include the scenic Baviaanskloof,
Colesberg to George along the N9, Northern
Zululand, Mapungubwe, the Richtersveld as well as
routes that cross the country’s heartland, such as that
from north of Port Elizabeth to the Namibian border

Guide to Borehole Core in the Karoo Basin Coalfields

along the N10, Bloemfontein to East London along the

38

N6, and that along the east coast (N2) and N18 and

One of the fundamentals of any coal exploration

the N12 to Botswana. As someone who has worked for

or coal mining program is drilling and logging of

many years in ancient Archaean terranes, I was drawn

borehole core. Accurate descriptions of core are critical

to the chapter on the scenic Barberton area. The author

for determining the depositional environment of the

uses this chapter, along with an artist’s impression of the

original sediment and associated coal; accurate rock

times during which the planet’s early crust was forming,

descriptions are also important for rock engineering

to try and evoke a feel for earth’s early development

purposes. This book illustrates borehole core of most of

and he makes the point that geologists come from all

the rock-types encountered in the Karoo Basin coalfields

over the world to enjoy the amazing outcrops of ancient

and it serves to standardize the documentation and

Archaean rock that are so well exposed in this area.

description of borehole core. Additional photographs
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of present-day sedimentological deposits and structures

and conference proceedings and supervised 16 post-

and equivalent ancient rock outcrop, complement the

graduates who have researched various aspects of the

borehole core illustrations. A grain size chart, grain

Karoo Basin coalfields.

shape and grain sorting illustrations are provided to
assist in the core logging process.

For enquiry and sale details of the books please
contact

University of Johannesburg. He qualified as a coal

Carmen Bergman

sedimentologist and after working for Rand Mines Ltd

Po Box 61809, Marshalltown 2107, South Africa

coal division in the early 1980s, entered academia.

Tel : +27 011 498 7676

His work and that of his students focuses on the

Fax: +27 086 502 4842

stratigraphy, origin and formation of the region’s

Cell:+27 082 301 0419

Permian coalfields. Professor Cairncross has authored

Email: cbergman@coaltech.co.za

and co-authored over 100 coal-related journal articles

Website: www.coaltech.co.za
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Bruce Cairncross is Professor of Geology at the

Christiaan Theron Potgieter

CHRISTIAAN THERON POTGIETER – 1924 TO 2013
Christiaan Theron Potgieter

achieve this distinction in any subject at the University.

passed away suddenly in

His doctoral thesis was entitled “The Structure and

George

October

Petrology of the George Plutons and the Invaded Pre-

2013 following complications

Cape Sedimentary Rocks.” He was later to put his

arising from heart surgery.

intimate knowledge of the area to great effect when he

He was a few months short of

retired to George in 1998.

on

18

his 90th birthday. He leaves
behind his wife of 62 years,
Dana, two daughters ( Riana and Christine ) and four
grandchildren.
Chris ( Doc or Doc Pottie as he was more affectionately
known to his colleagues) was born on the farm
Rietfontein in the Potchefstroom district on 17 January
1924. He attended the local Rietfontein School to
Standard 6, Volkskool in Heidelberg to Standard 8
and matriculated at Potchefstroom Gymnasium in
1940. He proceeded to Potchefstroom University
after matriculating and graduated with a BSc degree
in Geology and Geochemistry, and interestingly a
special course in Physical Education, in 1943. Chris
then attended the University of Stellenbosch where he
completed an MSc degree in 1946. His thesis dealt

He met Dana Stander in George in January 1947 when

with the pyrophyllite deposits of South Africa. In 1949

he started having dinner at the boarding house where

he was awarded a DSc degree by the University of

she was staying whilst on a teaching assignment. They

Stellenbosch, at that stage the youngest student to

married on 22 August 1951 in Middelburg, Cape.
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Doc’s first employment appointment took him to

base metal mining/exploration programmes throughout

Northern Rhodesia (Zambia) with Mark C Malamphy

southern Africa, South America, Australia, Spain,

and

Portugal and Britain.

Company

Ltd,

Consulting

Geologists

and

OBITUARY

Geophysicists, engaged in geophysical exploration on
the Copperbelt and exploration for coal in the Zambezi

In 1966 he was seconded to Exploracion Minera

valley. He was the first geologist to discover, map and

Internacional S.A. focussing on exploration of the

appreciate the potential of the Mamba coal deposit;

Spanish-Portuguese Pyrite Belt and the Ronda Ultramafic

now Zambia’s only coal mine. From 1950 to 1954 he

complex. This exposure to Spanish stood him in good

was employed by Mufulira Copper Mines Limited and

stead and in 1969 he was promoted to Chief Geologist

progressed to the position of Chief Geologist in that

and transferred to Mendoza, Argentina. With Mendoza

company. During his tenure the Mufulira West orebody

as base he travelled widely in South America to

was discovered.

investigate potential ventures for Union Corporation.
During this period and through subsequent visits to

Doc joined Union Corporation Limited (later to become

South America he had the opportunity to visit most

Gencor) in 1955. He enjoyed an illustrious career

of the major mining operations and a vast number of

with the company until his retirement in 1987. In this

the smaller mines and prospects and his colleagues

period he and his colleagues saw the start up of eleven

usually deferred to him on all matters South American.

precious metal mines in South Africa and the Sao

In 1971 he returned to South Africa and was based

Bento gold mine in Brazil. South African developments

in Union Corporation’s Head Office in Johannesburg.

included the expansion of the Evander gold field, the

In 1973 Doc was promoted to Consulting Geologist

establishment and rapid growth of Impala Platinum,

and Head of the Geology Department. As such he was

Unisel, Beisa, Beatrix and Oryx mines. These were

responsible for geological services on all the Group

heady days for the company with gold, platinum and

operations and for people management throughout
the department. He was assisted by Bone Tweedie
as Assistant Consulting Geologist. Doc’s predecessor,
George Evans, assumed the role of Technical Manager

Chris Potgieter,
seated, during
exploration in
Namibia. Does
anyone recognise his
companion?

(Exploration) until his retirement in 1978. He was
widely seen as confidant and advisor to Ted Pavitt,
then Managing Director of Union Corporation. Doc
was appointed Chief Consulting Geologist in 1980.
Shortly after Doc’s appointment things heated up on
the corporate front with a number of overtures being
made to Union Corporation by amongst others Barlow
Rand, Goldfields and General Mining. In January
1975 Goldfields’ bid for Union Corporation failed
and General Mining became the largest shareholder
in Union Corporation. At operational level things
continued as though nothing had happened and the
“honeymoon” lasted until July 1980 when Gencor was
formed. The Exploration and Geology departments of
Union Corporation and General Mining continued to
operate independently until September 1982 when
they were finally amalgamated. Bok Fouche became
head of the merged department and Doc remained
as Chief Consulting Geologist until his retirement in
early 1987. These were certainly difficult times for all
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concerned but particular credit should go to Doc for

Consultative Committees including EGRU, PRU and the

the professional way in which he conducted himself.

Bushveld Research Unit. He also served on the National

Doc contributed significantly to the success of the Mines

Committee of the Johannesburg Geological Museum

Geological Department in Union Corporation. He

and Museum Africa.

built on the solid foundation laid by his predecessors
Alfred Frost, Eric Marland and George Evans. He had

In the period 1987 to 1990 Doc remained actively

a number of able lieutenants in Bone Tweedie, Denis

involved in consulting work in South Africa, Brazil,

Antrobus, Bob Moubray, Jim Craig, Ken Glasspool,

Uruguay and Canada.

Bert Brand , Bill Hill, Jimmy Hearn, Bryan Hutty, Adrian
Nel, Karl Wulff and others. The department was well

Chris Potgieter’s involvement with the Geological

managed, possibly a bit structured in its approach

Society of South Africa commenced in 1951 and

but you could rest assured that all work was properly

his contribution to Society affairs over the years has

recorded and documented for posterity. Unfortunately

been immense. He was elected to Council in 1978

the breakup of Gencor in the 1990’s saw a vast

and served in that capacity till 1997. In 1990 he was

amount of this knowledge lost. Doc visited the regional

elected President and his Presidential address was

offices on a regular basis. Some of his colleagues

entitled “Challenges, Perceptions, Expectations and

would joke that he would only visit when there were

Aspirations”. He served on the Education, Awards,

decent increases but this was grossly unfair. He had

Finance, Membership, Conservation, Constitution and

the uncanny knack of putting the most junior geologist

Alex du Toit Memorial Lecture Committees and was

at ease as evidenced by my first encounter with him in

convenor on most of these at one time or another. He

1975. We had a field camp on the banks of the Umniati

was also involved in other diverse activities such as

River near Empress Nickel Mine in Rhodesia and

designing Society letterheads, awards certificates, ties

were informed by Bob Moubray that a high powered

and co- editor of “Guidebook to Sites of Geological

delegation from Head Office was about to visit. In true

and Mining Interest on the Central Witwatersrand”. He

Mining House fashion we had to repair the road into

proposed and introduced the Professional Membership

the camp site, whitewash every second rock alongside

system for the Society. Chris served as Alternate

the road and remove the smell from the pit toilet with

Honorary Secretary in 1993 and 1994 and Honorary

copious amounts of lime. To a junior geologist this was

Secretary from 1995 to 1997.

most intimidating as it all took time which could have
been more productively spent mapping. The entourage

Chris became a Fellow of the Geological Society in

duly arrived and we were asked to explain what we

1978, a Honorary Fellow in 1994 and was awarded

were all about. A few simple questions from Doc, to

the “Honours Award” in 1985. This award recognises

which he obviously knew the answers, set us at ease.

“a

A general discussion followed and they duly departed,

Geological Society of South Africa or to the geological

left us to wonder what all the fuss was about and to

fraternity of Southern Africa”. He surely was a worthy

finish off the copious amounts of food remaining, for

recipient. Chris was also a Fellow of the Institution of

which we required no second invitation.

Mining and Metallurgy (London) and in 1991 received

particularly

meritorious

contribution

to

the

a special award from the Geology Department of
In his capacity as Consulting Geologist he represented

the University of Stellenbosch “for service to the

the company on a number of industry related and

geological community”on the occasion of their 100th

other scientific bodies. These included the Associated

anniversary.

Scientific and Technical Societies of South Africa,
where he served in a number of roles including

In August 1998 he and Dana relocated to George

Vice President, the SA Council for Natural Scientific

and spent their time between their home in George

Professions, the Chamber of Mines Committee of

and the holiday home at Herolds Bay, where the

Group Geologists, University Boards of Control and

entire family would often gather. Ted Pavitt lived with
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Advisory Committee for Museums, the Consultative

OBITUARY

his daughter in Glentana and Chris and Ted would

With a bit of prodding from his daughter Christine he

exchange weekly visits until Ted relocated back to

sat down to record his memoirs, work experience and

Johannesburg. With no hint at slowing down he

impressions of the various countries he had lived and

became an active member of the “Idlers Club” and

worked in. His book “Van Padmaker tot ‘Dog’s Body’”

the “Probus Club”. He suffered a stroke in 1999 and

was published in August 2013 just two months prior to

worked very hard to regain movement on the right side

his untimely passing.

of his body. He recovered so well that he continued to
deliver presentations to various clubs and associations

As I wrote this tribute I became more and more aware

in George on such diverse topics such as bullfighting,

of the truly remarkable man that was Christiaan Theron

continental drift, human migration, geological time and

Potgieter. He was a principled, committed, humble

age determinations, mountain building and divining. He

and good man with a fine sense of humour, who loved

published various articles dealing with amongst others

his career, his family, his dogs and nature in equal

global warming, the rocks on the way to “Die Hel”,

measure. His contribution to the geological fraternity

the enchantment of Mossel Bay, Robberg and Herolds

in general has been immense and I hope that I have

Bay. In fact visitors to Herolds Bay can visit a plaque on

done him justice in this regard. I am grateful for the

“The Geology Which Makes Herolds Bay Unique”. He

assistance received from ex colleagues Bert Brand and

and a group of friends undertook many enjoyable trips

Karl Wulff and also Morris Viljoen. A special word

around the Western Cape and specifically visited areas

of thanks to Riana and Christine for their insight into

of geological interest. Chris of course had to earn his

the life of their father and in particular to Christine for

keep by explaining the geology at each site.

the wealth of historical information provided. I also
acknowledge information extracted from “A Century of

At the end of 2005 he and Dana moved to the

Geological Endeavour in Southern Africa” edited by

Genevafontein Retirement Village in George. They had

Carl Anhaeusser and from “Who the Hell wants to be

hardly settled there when Chris was elected to the Board

in Platinum” by John Bannon.

of Trustees. He served as Vice Chairman from 2007
till 2011 when he finally retired. Mere mortals would

Les Paton

have called it quits at that stage. Not Chris Potgieter!

media monitor
MINING AND EXPLORATION NEWS
Copper

42

An updated preliminary economic assessment for

copper plus 0.5 Mt of copper in concentrate over a 30-

Ivanhoe Mines’ Kamoa discovery in the DRC has

year mine life. The pre-production capital requirement

confirmed the potential to develop one of the world’s

is approximately US$1.4 billion, and cash costs of

largest high-grade copper mines. An initial mining rate

US$1.18 per pound of copper would rank Kamoa near

of 3 Mt/a would be followed in year five by 8 Mt/a

the bottom of the global cash-cost curve. Work on the

expansion in concentrator capacity and construction

first decline, which will provide access to high-grade

of a smelter producing 300 kt of blister copper per

near surface resources for the first phase of production,

annum. The project could produce 7.8 Mt of blister

is expected to begin early in 2014.
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total hematite resources at the Mayouko-Moussondji

Gold
Banro Corporation has begun gold production at

with 55 Mt in the Indicated category. The majority of

its Namoya project in the eastern DRC and expects

the resource is reported to be in near-surface colluvial

to reach commercial production – about 125 000

material, which is expected to be simple to mine and

ounces per annum – by mid-2014. Namoya, Banro’s

is easily upgradeable to a premium fines product

second mine on the Twangiza-Namoya gold belt, is

containing 64.1% Fe.

approximately 210 km southwest of the Twangiza
mine, which began production in October 2011.

International Mining & Infrastructure Corporation
(IMIC) has begun a preliminary feasibility for the

Sibanye Gold, which last year announced the

Nkout project in Cameroon, following its acquisition

acquisition of the West Rand Cooke Operations from

of Afferro Mining. The study, which is scheduled for

Gold One International, is again on the acquisition

completion in the third quarter of 2014, will include a

trail with a R407 million offer for Wits Gold. Wits

multi-purpose rail link between Nkout and the deep-

Gold’s advanced De Bron Merriespruit and Bloemhoek

water port of Kribi, which could serve other projects

projects in the southern Free State would enable

in the emerging iron ore corridor through southern

Sibanye to extend the operating life of its adjacent

Cameroon and the adjoining parts of the Republic

Beatrix operations, while Beatrix West could in the

of Congo and Gabon. IMIC also plans to accelerate

future be developed into a uranium producer based

feasibility studies of the smaller Ntem deposit, which is

on the uranium resources at Beisa North and South. A

only 80km from Kribi.

decision to invest in the Burnstone mine on the South
Rand goldfield, which Wits Gold made an offer for

Also in Cameroon, Legend Mining sold its 90% interest

as part of a business rescue plan, will depend on the

in the Ngovayang project in Cameroon to Jindal Steel

outcome of a due diligence investigation.

and Power Ltd for A$17.5 million. The company said
that owing to the apparent absence of direct shipping
ore at the project, and the current state of the global

INDUSTRIAL MINERALS

financial markets, further development of Ngovayang
Syrah

Resources’

Balama

project

in

northern

was beyond the reach of an exploration company.

Mozambique could produce 220 kt of graphite per
annum, based on Indicated and Inferred resources

Mineral sands

of 51 Mt at 19%, according to a scoping study. The
initial capital cost is estimated at US$92 million. The

Mineral Commodities Ltd has made the first shipments

scoping study excluded the vanadium potential, but

of high-grade zircon/rutile concentrate from its recently

recent testwork has shown that the vanadium, which

commissioned Tormin project, 400 km north of Cape

reports to the flotation tailings, can be upgraded into a

Town. The plant is expected to reach nameplate

concentrate containing over 5% V2O5. Balama currently

production of 48 kt/a (at up to 80% zircon and 10%

contains high-grade Inferred vanadium resources of

rutile) during February 2014. During trial mining and

302 Mt at 0.42% V2O5, making it more than twice

commissioning, the company reported that seasonal

the size of Glencore-Xstrata’s Rhovan deposit in South

ocean and tidal conditions were rapidly replenishing

Africa at a similar grade.

the beach deposit by transporting sediment from
offshore, with no significant reduction in the run-ofmine grade, which is expected to substantially extend

Iron ore

the planned life of the project.
Equatorial Resources announced a 78% increase in the
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project in Republic of Congo, to 182 Mt at 35.7% Fe,
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Vanadium, based on its Main Magnetite Layer (MML)

Nickel
URU Metals increased its interest in the Zebediela

The company said that two recently-discovered

nickel project in South Africa’s Limpopo Province

additional zones of vanadium mineralisation with a

to 100%. Zebediela, which is adjacent to Ivanhoe’s

combined thickness of up to 70 m have the potential

Platreef platinum project, is a large disseminated nickel

to substantially increase the previously reported initial

sulphide resource hosted by a serpentinised peridotite

MML resource estimate of 52 Mt at 1.48% V2O5. The

(hartzburgite) body, containing Indicated resources of

shallow-dipping MML deposit outcrops about 2 km

485 Mt at 0.245% nickel and an additional 1 115

east of the 718 Mt ‘P-Q Zone’ iron-titanium deposit,

Mt of Inferred resources. A preliminary economic

where Bushveld is currently undertaking pre-feasibility

assessment was completed in 2012 for a 20 Mt/a

studies

open pit operation producing 56.6 million pounds of
recoverable nickel per annum over a 25-year mine
life, with a capital expenditure estimated at US$708
million and operating costs of $3.35 per pound of
recoverable nickel.
Sherritt

International

Corporation

has

reached

commercial production – defined as 70% of nameplate
capacity in the pressure acid leach (PAL) circuit over a
thirty-day period – at the Ambatovy nickel operations
in Madagascar. At full capacity, the project, which is
a joint venture between Sherritt, Sumitomo, and Korea
Resources Corp, will produce 60 000 t of finished
nickel and 5600 t finished cobalt per annum.
Niobium

New Upgraded
Facility in South Africa
ALS Johannesburg

Cradle Resources released a positive scoping study
for its Panda Hill carbonatite-hosted niobium deposit
in south-western Tanzania. Under the base case, a 2
Mt/a open pit operation would produce 4.8 million
kilograms of niobium in ferroniobium annually over
a 28-year life for an initial capital outlay of US$185
million. A staged approach to development, starting at
1 Mt/a and increasing to 2.3 Mt/a after three years,
would reduce the upfront capital to US$125 million.
Cradle expects to complete a pre-feasibility study by
the end of 2014.

> New upgraded facility will improve
turnaround time
> Fe-ore capabilities
> New state of the art equipment
> Fire Assay
> ICP/ICP-MS services

Vanadium
Bushveld Minerals is starting a scoping study for a
dedicated vanadium project, to be called Bushveld
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deposit in the northern limb of the Bushveld Complex.

Other Geoscience News
A borehole drilled at the Krafla volcanic caldera in
northeastern Iceland in 2009 as part of the Icelandic
Deep Drilling Project (IDDP) has provided a unique
opportunity to study the relationship between a hydrothermal system and a magmatic heat source, as well
as creating the world’s first engineered geothermal
system to tap energy directly from molten magma.
The details of the drilling programme and scientific
results are brought together in a series of papers in
the special January 2014 issue of the international
journal Geothermics[www.sciencedirect.com/science/
The Krafla complex is
an active volcano that
undergoes periodic
fissure eruptions,
most recently during
1975–1984. The view
shows the IDDP-1drill
site, with the explosive
crater Víti, which was
formed in 1724, in the
foreground.
(Photo: Guðmundur
Friðleifsson, HS
Energy Ltd, courtesy the
University of California
Riverside)

journal/03756505/49].
The IDDP-1 borehole, the first in a series of wells to be
drilled by the IDDP in the search for high-temperature
geothermal resources, was planned for a depth of 4.5
km, but severe drilling problems were encountered after
about 2060 m. Two deflections were drilled, but at
2104 m the drill unexpectedly encountered a magma
intrusion, indicated by cuttings of fresh rhyolitic glass
that has been quenched by the drilling fluid. The well
was completed to 2072 m with steel casing perforated
in the bottom section, allowed to stabilize, and some 8
months later opened for flow testing. During a two-year

test it became the world’s hottest producing geothermal
well, flowing dry, superheated but subcritical steam at
wellhead pressures up to 140 bar and temperatures of
more than 450°C. IDDP-1 was capable of producing
up to 35 MWe, compared to the 4–10 MWe of typical
geothermal wells in Iceland, and the plan was to take
it into production for the current 60 MWe power plant
at Krafla. However, in July 2012, the wellhead master
valves failed. The well is currently being kept quenched
by cold water injection while new master valves are
being sourced.
The stratigraphy, alteration mineralogy, and temperature
conditions in IDDP-1 were established through drill
cutting analyses and geophysical logs. Basaltic lava
and hyalo-clastite were encountered to 1362 m,
followed by an intrusive complex consisting of basaltic
dykes and dolerites, and below 2020 m, granophyre
and felsites. Rhyolitic magma was intersected below
2100 m. The intensity of alteration increased with
depth to 1950 m, after which there was little alteration,
possibly due to a superheated steam zone above the
magma. Drill cuttings recovered from within a few
metres of the intrusive contact consisted mainly of
two-pyroxene hornfels, indicating high-temperature
metamorphism (800–950°C) within a conductive
boundary layer separating the magmatic source from
the convective portion of the overlying hydrothermal
system. The quenched magma is a subalkaline highsilica rhyolite (75.1 wt.% SiO2) containng sparse
phenocrysts. Pyroxene geothermometry indicated a
magma temperature exceeding 900°C.
The IDDP is a R&D project involving three Icelandic
energy companies,

the National Energy Authority

of Iceland , and international geoscientists, which is
investigating the possibility of tapping deep, highenthalpy, supercritical geothermal fluids. If successful,
it may be possible to increase the power outputs of
suitable geothermal wells by an order of magnitude,
without increasing their environmental footprints. The
next borehole, IDDP-2, will be drilled on the Reykjanes
Peninsula in southwestern Iceland, where the MidAtlantic Ridge comes onshore, in 2014–2015.
Anthony Cowey
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Tanzania THE geotraveller
By Roger Scoon

THE GREGORY RIFT AND NGORONGORO HIGHLANDS, TANZANIA:
Fault Escarpments, Alkaline Lakes and Volcanism

150-km wide image of part of 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. Margins of the rift, as defined by major and
subordinate faults (seen as escarpments), from Ashley and Hay (2002). Faults are mostly downthrown to the east, thus only the
western margins of the Natron-Manyara and Eyasi rifts are visible. The one fault which is downthrown to the west forms the
Olbalbal Depression (OS). The rift platform is a discrete zone defined by two eastward-facing escarpments. Lake Natron is partly
obscured by cloud and shallow salt flats. The contrast between the lush, well vegetated volcanic rocks of the Ngorongoro Highlands
and dry plains of the eastern Serengeti and rift valley’s is marked. The linear boundary east of the calderas (Ngorongoro: NC;
Olmoti: OC; Empakaai: EC) demarcates the boundary of a conservation area and farmlands. Other major volcanic centres include
the active craters of Oldoinyo Lengai (OD) and the extinct cones of Kerimasi (KE), Lolmalasin (LO), Oldeani (OL), Sadiman (SA),
and Lemagrut (LE).
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View of the lush,
intensively farmed
volcanic soils on
the eastern slopes
of the Ngorongoro
Caldera.

The Gregory Rift Valley in northern Tanzania is part

north-south alignment of the northern part of the rift in

of one of the most well known geological features on

this area is clearly visible on a satellite image. An unusual

Earth. The first geologist to explore this area was Joseph

feature of the rift in Northern Tanzania is that most of

Thompson, a member of an expedition in 1879-80, but

the main graben faults are downthrown to the east. The

it is John Walker Gregory who wrote the classic book The

two sided profile expected is absent and the eastern sides

Great Rift Valley, published in 1896, who coined the

of the rift ere poorly defined. Only the western boundaries

term “rift valley” and suggested it formed due to a series

form escarpments that can be traced for tens of km. The

of linear faults. Faulting is inextricably associated with

tectonism and reasons why the rifting did not propagate

volcanism and most of Africa’s active volcanoes occur

farther into the craton was investigated by Le Gall and

within, or in close proximity to the Rift.

Colleagues in 2007.

Rifting initially developed in the African plate in the Afar

Probably the most defining feature of the Gregory Rift

region of Ethiopia, where volcanism has built up a dome

in Northern Tanzania is, not however the bifurcation

more than 1000 km wide. Two principal branches are

(although it may be interrelated), but the Ngorongoro

identified. The Western Rift, the most extensive and

Highlands. This volcanic complex, some 100 km north-

reaching as far as Mozambique, contains large, deep,

south and 80 km west-east, is situated entirely within the

freshwater lakes. Volcanism typically occurs on the

rift. Volcanism is mostly extinct with the main exception

margins of this Rift. The Gregory (Eastern) Rift is restricted

being Oldoinyo Lengai, an active cone with two summit

to Kenya and the northern part of Tanzania; it peters

craters (Geotraveller, June 2010). The extinct cones and

out in the so-called Northern Tanzanian Divergence. The

calderas that make up the bulk of the complex rise some

Gregory Rift is marked by small, alkaline lakes and the

1000 m higher than the enclosing rifts. The shoulders

occurrence of extensive within-rift volcanism.

of the largest calderas are over 3000 m in height and
visitors are surprised at the temperate nature of the

The Gregory Rift is only 50 km wide in Kenya, but widens

climate of the Highlands, particularly so close to the

out to over 200 km in width in northern Tanzania.

Equator. Eight major volcanic centres are recognized, of

Here, the rift has bifurcated into two (or three) arms.

which the highest is that of Loolmalasin at 3,290 m.

The two main arms host the largest of the alkaline lakes

The largest and most well known locality is, however, the

in northern Tanzania, Natron-Manyara and Eyasi. The

Ngorongoro Caldera.
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The thickly-forested
escarpment above Lake
Manyara, over 300 m
in height, delineates
the western boundary
of the Manyara-Natron
arm of the Gregory Rift.
The salt flats associated with the shallow,
alkaline Lake Manyara
can be seen in the
background.

Interlayered volcanic
lava (above) and
agglomerate typical of the alkaline
basaltic sequences
of the Ngorongoro
volcanics.

The national parks and conservation areas of the

in this area for many years and agricultural land usage

Ngorongoro Highlands and surrounding areas are

together with ancient rites of the nomadic Maasai

visited by large numbers of tourists. Many go to observe

peoples, who graze cattle in sensitive areas, including the

the unparalleled concentrations of wildlife within the

Caldera, results in some conflict with conservation.

Caldera. Alkaline lakes are also major attractions, and
the Manyara National Park is well known. Lake Natron,

The basement of Northern Tanzania is composed of either

the main breeding ground of flamingo in East Africa, is

Archean-age granite-gneiss complexes or metamorphics

rather remote as it is situated in a rugged area of the rift

of the Proterozoic-age Mozambique mobile belt. The

close to the border with Kenya. The drainage is entirely

basement rocks are exposed on the African erosion

internal with streams flowing into calderas or rift-hosted

surface where they form rather poor soils in areas far

lakes. The rift valley is hot and arid, but above a height of

drier than the Ngorongoro Highlands. The bifurcation

1750 m the south-eastern slopes

and splaying of the north-south trending Gregory Rift has

of the volcanoes are covered

been ascribed to a transition between these two types of

by

highest

basement. Rifting is due to the partial separation of the

summits and caldera floors host

mist-forests.

The

Somali and Nubian plates, probably driven by a thermal

short grasslands. The different

plume. There is some evidence that the Lithosphere

landscapes have resulted in a

beneath the rift has thinned, but this is equivocal. The

remarkable diversity of wildlife

volcanism is aligned approximately east-west, as may be

within a relatively small area.

expected (in support of the minimum horizontal stress

Species typical of the open grass

field). The volcanism at Ngorongoro has been linked to

plains and forests, for example,
may occur within close proximity.
The ash and lavas, together with
the higher rainfall associated with
the topography have produced
thick red soils in the volcanic
uplands. This region supports a
range of crops and in some areas,
notably the south-eastern slopes,
are well populated, particularly in
comparison to the dry valleys. Coffee farming is important
and Gibb’s Farm on the eastern slopes of Ngorongoro is a
popular destination. Indigenous peoples have prospered
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Rugged ascent of southern flanks of Empakaai with a view of
the wide, gently sloping, northern flanks of the Ngorongoro
Caldera in the background.
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a trend which includes the huge stratovolcanoes of Meru

with mylonites indicative of an ancient deformation

(Geotraveller, March 2010) and Kilimanjaro, located

zone. Most other escarpments, for example near Lakes

between 50 and 100 km east of the rift.

Manyara and Natron are comprised of Pliocene volcanics.
Many exposures in the Highlands reveal inter-bedded

Most researchers (e.g., Davidson and Rex, 1980) suggest

sequences of Pliocene lavas and tuffs or agglomerates,

the rifting in the Afar region commenced in the Miocene,

for example, the eastern slope of Olmoti. Paleosols occur

but others promote an older (Tertiary) age. According

in some profiles. The forested Empakaai Caldera, which

to Dawson (1992), rifting in Tanzania began about 3

hosts a large brackish lake, is a scenic hike, although

Ma with the currently active faults dating from 1.2 Ma.

exposures are poor as sidewalls are severely collapsed.

Large-scale extensional block faulting of the Gregory

An additional reward of visiting this area is the view of

Rift has aided migration of magma to surface and the

Oldoinyo Lengai: the symmetrical cone is situated on the

association of rifting and volcanism is not coincidental.

floor of the rift hundreds of metres lower. Agglomerates

The main phase of volcanism is Pliocene-age i.e.

near the summits of Olmoti and Loolmalasin are

associated with the earlier faulting. A later phase was

associated with extinct vents. The deep gorge east of

triggered by the recent faulting, but despite being active,

Mbarai reveals a thick section of volcaniclastics, some

is far less extensive. The older phase of volcanism resulted

with very coarse boulders. Lahars are particularly well

in eruption of lavas and ash of alkali basalt, trachyte,

developed in the rift floor between Oldoinyo Lengai and

and phonolite. The younger phase is more explosive,

Kerimasi. A large crater in this area, locally known as

with eruptions of pyroclastics and carbonatites. The ash

“God’s Hole” reveals arched strata on the flanks.

cone at Meru is an example of reactivation of the older
style of alkali volcanism by the more explosive style of

The largely intact, 350 m-high internal wall at

younger activity.

Ngorongoro – there is only local areas of collapse and
debris flows - has resulted in preservation of one of the

The explanations to geological maps 53 (Ngorongoro)

World’s largest calderas. The diameter is approximately

and 55 (Arusha) produced by the Government Survey

20 km. The internally-drained basin is fed by two external

some years ago, together with reports by Pickering

streams and several freshwater springs that support

who described the area around Endulen provide useful

extensive wetlands. The extent of the largest lake in

overviews of the area. The scarp face adjacent to Lake

the caldera, Lake Magadi has varied considerably since

Eyasi is comprised of Archean granite-gneiss, together

the late Pleistocene. The lake is alkaline and includes

Forested slopes and
lake-filled depression of
Empakaai Caldera.
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Arid scenery and
rugged volcanic peaks
typical of the rift in
the vicinity of Lake
Natron.

both sodium and magnesian carbonates. The caldera is

trends consistent with eruptions from a stratified magma

floored by Pleistocene-age lacustrine deposits including

chamber. The silicic top and basaltic base of the chamber

clays and silts. The Ngoitotok hot springs in the caldera,

was inverted by sequential eruptions.

a well visited picnic spot reveal an unusual eco-system
that attracts a range of wildlife.

The Naabi ignimbrite and tephra in the Oldupai Gorge
(Geotraveller, March 2013), located some 20 km to

The volcanic rocks at Ngorongoro are best observed

the west on the Serengeti Plains, were sourced from

on the caldera walls, although there are some areas of

the Pliocene volcanism of the Ngorongoro Highlands.

relatively high relief within the centre correlated with

The former correlates with the ignimbrite noted above,

resistant lava flows. Mollel and colleagues (2008) have

as described by McHenry and colleagues (2007). The

undertaken an extensive study of the volcanic rocks in this

tephra in part of Bed I are also linked to Ngorongoro

locality. Isotopic data indicates the volcanism occurred

(and may be found some 40 km from the source).

between 2.25 and 2.01 Ma in response to melting of
the lithosphere. The average composition is basaltic

In the uppermost part of Bed I, as well as in Bed II, the

trachyandesite. The caldera walls are dominated by

source of the tephra switched to Olmoti, according to

interlayered sequences of lavas, tuffs, and agglomerates.

Mollel and colleagues (2009). The Olmoti lavas exposed

The Lerai section which is exposed on the steep exit road,

in the crater wall are basalt to trachyandesite, with those

includes two rhyolite ignimbrites toward the top of the

from the upper part of the cone trachytic. Volcanic activity

cliffs. They are associated with the terminal activity of the

was relatively short-lived, lasting some from 2.01-1.80

system i.e. the catastrophic caldera collapse. (The height

Ma. The contemporaneous activity of multiple centres

of the cone prior to this is estimated at over 5000 m).

within the Ngorongoro Highlands was a major finding

Detailed sampling of this section has revealed geochemical

of this study. Olmoti is probably also the source bed for

Lake Magadi in the Ngorongoro Caldera during the “wet” season.
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the lavas and pyroclastics at the Laetoli
archaeological site.
The bulk composition of the extinct
Kerimasi volcano is nephelinite, typical
of the younger phase of volcanism in
this area. The final eruptions included
flows and tephra of natrocarbonatite,
similar to recent eruptions of Oldoinyo
Lengai (Hay, 1983).

View of the
Ngorongoro Caldera
in the “dry” season.

The carbonate

mineral in these rocks was probably
nyerereite (a sodium calcium carbonate
rifting in south-western Ethiopia. Nature 283, 657-658.

identified by J B Dawson at Lengai in 1963 and named
in honour of Tanzania’s first president). (Other new

3.

Dawson, J.B. (1992). Neogene tectonics and volcanicity

minerals discovered in the carbonatite of this area are

in the Northern Tanzania sector of the Gregory Rift Valley:

gregoryite, a potassium carbonate, and kerimasite a rare

contrasts with the Kenya section. Tectonophysics 204, 81-

garnet.) Nyerereite is unstable in the atmosphere and

92.

the Na content, which is rapidly leached by meteoric
water, is replaced by calcite.

4.

Mollel, G.F., Swisher, C.C., Feigenson, M.D., and Carr,
M.J. (2008).

If nyerereite was the

Geochemical evolution of Ngorongoro

dominant phase, it is possible that carbonatite magmas

Caldera, Northern Tanzania: implications for crust-magma

from other areas on Earth were sodic rather than calcic

interaction. Earth and Planetary Science Letters 271, 337347.

as is generally thought.
5.

McHenry, L.J., Mollel, G.F., and Swisher, C.C. (2008).

Photographs except those referenced taken by the author

Compositional and textural correlations between Olduvai

in 1994 and 2005.

Gorge Bed I tephra and volcanic sources in the Ngorongoro
Volcanic Highlands, Tanzania.
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Lush scenery of the Ngoitotok hot springs with northern wall of the Ngorongoro Caldera, and high slopes of
Olmoti in the background

53

geobulletin MARCH 2014

54

geobulletin MARCH 2014

Volume 57 ~ Number One ~ MARCH 2014

55

geobulletin MARCH 2014

56

geobulletin MARCH 2014
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1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

-

AL Hall
AL Du Toit
HB Maufe
RB Young
AW Rogers
SJ Shand
GAF Molengraaff
ET Mellor
HS Harger
SH Haughton
B Lightfoot
LT Nel
TW Gevers
F Dixey
LJ Krige
AM Macgregor
H Merensky
DL Scholtz
E Mendelsohn
RA Pelletier
HF Frommurze
PFW Beetz
WP De Kock
FC Truter
F Walker
A Frost
JA Bancroft
LC King
BV Lombaard
BB Brock
J Willemse
ED Mountain
JC Ferguson
OR Van Eeden
JWN Sharpe
R Borchers
HM Martin
APG Sohnge
EP Plumstead
J De Villiers

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

-

LE Kent
WG Garlick
ESW Simpson
JF Enslin
CA Cousins
DA Pretorius
AE Phaup
LH Ahrens
WR Liebenberg
LO Nicolaysen
G Bond
P Ramdohr
MJ & RP Viljoen
HL Allsopp
AJ Erlank
CR Anhaeusser
DR Hunter
G Von Gruenewaldt
ABA Brink
AF Lombaard
JW Kitching
HV Eales
RMS Falcon
JJ Gurney
F Netterberg
LJ Robb
JR Vegter
TS McCarthy
JEJ Martini
RM Miller
NJ Beukes
JB Hawthorne
A Wilson
T Partridge
S de Waal
JS Marsh
W van Biljon
CA Lee
W Verwoerd
T Clifford

