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Chris Hatton

from the editor’s desk
Perhaps it’s time to start thinking about putting away 
our geological hammers. 

Yes, I am referring to the mindless idiots whose 
handiwork is displayed in the letter from Rais Latypov 
on p. 7. Regrettably there are some here among us 
who cannot comprehend that the magnificent outcrops 
at Dwars River are there for others to appreciate after 
they have gone. 

But I am also referring to us igneous geochemists who 
believe that hammering away the weathered rind of 
our samples will relieve us of having to think about the 
bothersome effects that the atmosphere has had on 
our now ‘pristine’ samples. Almost half a century into 
the plate tectonic revolution we must face up to the 
fact that subduction has carried mud from the surface 
to who knows what depth in the mantle. Professor 
S.J. Shand, head of the Department of Geology and 
Mineralogy at the University of Stellenbosch from 1911-
1937 is attributed with the condescending statement 
that ‘the sedimentary rocks bear the same relation to 
the crystalline rocks as sawdust bears to the living tree.’ 
The reality is that a disconcertingly high percentage 
of the igneous rocks that make up the continental crust 
carry isotopic evidence of having been through earlier 
weathering cycles. To the disquiet of the hard-core 
igneous geochemist, the compost for Shand’s living tree 
may be sawdust. This blurs the convenient boundary 
between igneous and sedimentary petrology. More 
uncomfortable is the growing realisation that allowing 
the effects of the atmosphere to enter our thinking, takes 
us down the slippery slope toward introducing the 
effects of the biosphere into the mantle. Now we might 
even have to open the doors to allow the biologists in.

To put a sexist spin on the subject, one is tempted 
to think of the geological hammer as a boy’s toy. It 
allows us to smash up a rock, then further reduce it to 
a pulp and, with the aid of ever more sophisticated 
instrumentation, reduce it to a set of numbers. Then the 
deeply satisfying battle to convert these numbers to 

a deeper understanding of some selected part of the 
universe can begin. To stretch this politically incorrect 
view of science to the breaking point, this solitary game 
of analysis is more of a boy’s game; for girls, analysis 
without synthesis is useless.

The IMA in Johannesburg was held while this issue was 
in preparation, and will be reported on in the Christmas 
issue. For now, mention of only a couple of aspects 
will suffice. The first is a plenary session on Process 
Mineralogy by Dee Bradshaw. Process Mineralogy is 
of course vitally important in the extraction of ore, but 
for those more interested in the genesis of ore deposits, 
the topic does not immediately thrill. During a plenary 
session the activities of the smaller groups are however 
curtailed, so no alternative entertainment is available. 
With no great expectations, those fortunate enough to 
attend this session were treated to a deeply insightful 
view into the sociology and progression of science. 
The central challenge is to address the disconnection 
between the geologist and the engineer. The mine 
geologist’s job ends when the ore is delivered to the 
plant. To the engineer is left the job of converting 
the ore to a saleable product. Bridging the gap 
between geologist and engineer turns out to be a far-
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executive managers

Craig Smith

A lot has happened in the last quarter, including the 

5.4 or 5.5 magnitude earthquake (depending on 

whose calculation is used) with a shallow epicentre 

near Orkney. It was a major shake, with the Council 

for Geoscience recording at least 115 aftershocks of 

lower magnitude, though most of the aftershocks would 

not have been detectable by most people. South Africa 

was fortunate to escape with one fatality only, due 

to a collapsed wall. It will probably be some weeks 

or even months before we know what triggered the 

quake, because the underground seismometer data 

need to be collected and analysed. But, based on 

informal conversations with a few people, I’ll hazard 

a guess that one of the major faults in the Orkney – 

Klerksdorp area failed. The reason for the failure is 

another story.  Some ‘experts’ were quick to blame 

mining activities, and maybe that’s right. And maybe 

it’s wrong. It certainly was not a typical rock burst.  

reaching and lengthy process of transformation. One 
sentence cannot do justice to this process, but in brief 
the solution requires a transition from independent 
actions in separate worlds of ‘Convince and Conquer’ 
to integrated action in a culture of ‘Connect and 
Collaborate’.  

The IMA Friday afternoon session on preliminary results 
from the Barberton Drilling Project provided a taste of 
what can be gained from collaborative science. Here 
carbon, sulphur and iron isotope data are revealing 
details of an ancient ecosystem where cherts were 
common. The isotopic data provide overwhelming 
evidence that microbial life permeated this ecosystem.
Building on the foundation which the Barberton Drilling 
Project created, an exciting initiative currently underway 
is the proposal for an International Continental 
Scientific Drilling Project (ICDP) to comprehensively 
drill the Bushveld Complex from top to bottom. In 
addition to geologists, geochemists and geophysicists 
this project has attracted the interest of hydrologists 
and biologists. Deep drilling into the Bushveld Complex 

will provide the hydrologist with samples of the deep 
groundwater which is occasionally endangers mining 
operations. For the biologist deep drilling provides an 
opportunity to sample deep life, possibly similar to that 
encountered in the deep Witwatersrand mines. The 
cross-fertilisation of ideas generated by this consortium 
of scientists suggests that if this project progresses as 
the Barberton drilling program has, we will soon have 
sulphur isotope studies telling us which little creatures 
have processed the sulphur in the Merensky Reef. So 
really, with the 10 km of almost continuous core that the 
ICDP can provide, who needs a geological hammer?
The University News in this issue concentrates on 
the University of Johannesburg where the Centre of 
Excellence for Integrated Mineral and Energy Resource 
Analysis (CIMERA) was recently established. CIMERA 
integrates the PPM Research Centre at the University of 
Johannesburg and the Economic Geological Research 
Institute at the University of the Witwatersrand, 
providing  another excellent example of collaborative 
science in action.
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But in all the press coverage and the media interest 

(which was fairly short lived), one bit of reporting has 

been conspicuous by its absence. It must have been a 

terrifying experience for our underground work force 

to have endured, but no one underground was killed.  

Maybe this is as much good fortune as good planning 

– but South Africa’s deep mining industry deserves 

some congratulations for this. Good planning and high 

safety standards in what in normal circumstances can 

only be described as an environment hostile to humans 

was a factor in this escape. Some credit is due.

When these sorts of events occur, the GSSA gets called.  

I do my level best to finger younger and better looking 

geos to do the television interviews, but some of us 

invariably get involved in the radio interviews, and for 

those of you who know me and hear the interviews you 

probably realize that some of the on-air questions can 

be ‘interesting’. Additionally, reporters are not slow to 

take quotes out of context – so be careful what you 

say to them if ever called. (And they don’t always tell 

you it’s a live broadcast.) In the past I have had to 

reassure residents of both Durban and Port Elizabeth 

that oceanic earthquakes thousands of kilometres 

distant were unlikely to result in tsunamis that would 

destroy their cities. For the August quake I was asked 

whether the event was caused by a) fracking, b) acid 

mine drainage, or c) off-shore oil and gas drilling. I did 

say ‘probably none of the above’ – but I’m not sure I 

did not get cut off first. And if ever interviewed about 

anything geological, please remember that the general 

public does not think in terms of deep time. Without 

question another major earthquake will occur in South 

Africa, and of course Africa is being split asunder, but 

if you say that to a reporter you may as well have told 

them it will occur tomorrow. Not in the next hundreds 

or thousands or millions of years.

It would be really interesting to hear from any of our 

members who were underground at the time about how 

they experienced the quake. There must have been 

some of you underground when it hit.

It has been some time in this column since I have 

ventured into the subject of climate change. (And no, 

it is unlikely that climate change is the cause of the 

Orkney earthquake, though there undoubtedly will be 

some people trying to sell the idea). But, given some 

developments of the last half year, it’s time to resurrect 

the subject. A 232 page comprehensive review on the 

climate in 2013 was published in a special supplement 

of the Bulletin of the Meteorological Society (vol. 95, 

number 7, July 2014, edited by J Blunden and DS 

Arndt). It is excellent reading, and I think scientifically 

robust. The political overtones of the UN funded 

IGCP reports have been muted (in my opinion), and 

while I am not an expert on the intricacies of weather  

patterns and climate change – which I have admitted 

before – this special issue should be read by everyone, 

whichever side of the debate they happen to fall 

on.  There are detailed chapters on global climate, 

global oceans, the tropics, the Arctic, Antarctica, and 

regional climate (including a brief section on southern 

Africa).  This collection of papers will probably not 

feature in the popular press, because it is too scientific 

– and there are not really a lot of sensationalist ‘sound 

bites’ that can be harvested from it.  About the best 

we can do is that the atmospheric CO2 levels at Maua 

Loa, Hawaii, exceeded 400 ppm for the first time 

on May 9, 2013. The majority of monitored climate 

variables maintained recent trends. 2013 was the 

10th warmest year on record, Arctic sea ice cover 

was the 6th lowest on record, and Antarctic sea ice 

cover increased in extent. This might be good enough 

for us ‘data types’ to get excited about, but this is 

not going to wash with the popular press. The papers 

are scientifically captivating, popularly boring, and 

important for earth scientists to at least skim. It’s well 

worthwhile.

The AL du Toit Memorial lecture tour is this year being 

presented by Professor Nic Beukes – and is also 

about climate change – albeit some time ago in the 

Proterozoic Eon. His lecture is entitled “Genesis and 

paleoenvironmental significance of Precambrian 

sedimentary iron and manganese deposits with special 

reference to the history of free oxygen in the ocean and 

atmosphere”, and he will deliver it at various places in 

South Africa, Namibia and Zimbabwe. The kick-off will 

be at the Bushveld Branch in Rustenberg on August 31, 
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Avinash
Bisnath

president’s column
When I was penning this contribution it was in the 
month of August and being “Women’s Month” my well 
wishes go out to all the women in our society. I will 
strive to ensure that women are empowered and visible 
in the society. Your continued support and drive are 
always appreciated and I think it’s time to elect another 
woman to head the society in 2015-2016, therefore I 
have identified the individual that will be nominated to 
MANCO/COUNCIL for ratification. 

This being the first article of the new term of office, I 
would like to take the opportunity to thank the MANCO 
and COUNCIL members who have served on the 
2013-2014 term and welcome the newly elected and 
constituted MANCO and COUNCIL for the 2014-2015 
term. Being the first president to serve two consecutive 
terms it provides me with an opportunity to provide some 
highlights of the previous term to those that did not attend 
the AGM. The GSSA has achieved the following:
1. BBBEE Level 4 has been maintained;
2. Once again we obtained an unqualified audit;
3. Meetings Portfolio continues to be a pillar of the 

society. Despite the tough economic times the 
portfolio has managed to successfully run DDP 
events, attract participants and most importantly 

with the rest of the lecture schedule running from end 

September to end October, in some 12 venues. The 

GSSA Fellows Committee would like to thank Nic for 

being willing to undertake a gruelling schedule, and 

we would also like to particularly thank Assmang Ltd 

for being the principal sponsor of this years’ lecture 

tour.

We will be posting details of the tour on the website 

and in the Facebook page, so you can plan to attend, 

whatever region you may reside in. As regards our 

Facebook page, check it out at https://www.facebook.

com/GeologicalSocietyofSouthAfrica. Taryn Scarf 

and Darren Tiddy are responsible for the site and are 

updating it regularly with interesting geological news.  

If you go back a few posts, you will see the record 

of historical earthquakes in the Gauteng region, for 

example. 

Finally, I proudly announce that I now have a new 

laptop computer on which I compose these columns.  

I have learned – much to my amazement – that I 

can speak to it and it understands me. Astonishing. I 

could have written this column without typing, merely 

by dictating.  Just like what used to happen in the 

1960’s and 1970’s (before we knew the climate was 

changing…..and when there was such a thing as a 

secretarial career path). There is a downside though.  

I now have to communicate surreptitiously with my 

computer; my wife has accused me of talking more to 

it than to her. Not good.    
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Table 2.  Age Profile of Council

Category   Headcount
Seniors (>45 years)  16
Mid-Career (30-45 years)  13
Youth (<30)   10

Along with highlights there are always lowlights and 
it’s equally important to mention to the membership. 
Some of the key lowlights are:
1.  The face of the society is the website, SAJG and 

Geobulletin. The website is still not functionally adequate 
at the time of penning this article. The voluntary 
contributions failed and our website was voted as the 
worst website by an online survey. Therefore at MANCO 
we took a decision to appoint Johan Krynauw on a 
commercial basis to oversee, develop and implement 
the website. Now we have a responsible person 
enabled to take ownership of the website. 

2. We have produced fewer SAJG issues per year 
instead of the promised four. This is due to a few 
factors and we have Mike Lain investigating the 
issues both on an editorial side and contributor side. 
We hope to make the submission process easier 
and trackable. The SAJG has a low impact factor 
and we need to strive to improve this. To achieve this 
we require inputs from contributors, editorial board 
and MANCO/COUNCIL. 

3. We are struggling to attract large sponsorships and 
I assume that it’s going to get tougher. 

4. We are struggling to attract more volunteers; 
therefore our succession planning is a difficult task. 
This is critical for the continued existence of the 
society. I urge younger members to get involved.

5. Our procurement process requires attention. We 
typically don’t request a minimum of 3 quotes and 
continue to use historical suppliers. This is flawed 
and will be dealt with by our Transformation VP. 

I will continue to drive the highlights and lowlights 
of the society as both are equally important. I look 
forward to serving the second term as president of the 
society and I hope that we can convert the lowlights 
into highlights at the next AGM. Finally, please note 
the IMA is approaching rapidly and your participation 
will be rewarding.  The program is very strong, and a 
host of researchers with international standing will be 
visiting Johannesburg to attend the meeting.
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generate a financial surplus. This portfolio is our key 
fund raiser and faces tough competition today with 
numerous organisations offering similar courses and 
events. 

4. Our membership has grown in excess of 3500. 
5. We have managed to establish closer links with the 

academic community and this endeavour will continue 
as we feel that it is vital to strengthen this link.

6. GSSA has made a strong drive in the Geoheritage 
portfolio. We are more visible and active in various 
initiatives. I wish to thank Marcia for setting the 
foundations and carrying out the ground work. 
Marcia has resigned from MANCO; however she 
will serve as an advisor to MANCO and remains 
on COUNCIL.

7. We have managed to get into the Continuing 
Professional Development (CPD) points system 
testing and implementation phase. This initiative is 
co-funded by GSSA and SACNASP.

8. Under the leadership of the Fellows committee we 
have managed to set up the disciplinary and ethics 
committees in line with our constitutional requirements. 
Volunteers on both committees have been trained 
and are ready to handle any complaints.

9. The Geobulletin continues to be of high standard, 
quality and interesting reading.

10. Within COUNCIL we have set up a Young 
Members Portfolio. They are tasked with driving the 
agenda of social media, website development and 
advising the council around issues experienced by 
our younger members.

11. We have managed to transform the racial, age and 
gender imbalance both on MANCO and COUNCIL, 
which I think is a great achievement. We will 
continue to drive this aspect and ensure that we are 
a progressive society and in line with the national 
strategy of empowerment and transformation. Below 
are 2 tables highlight the makeup of COUNCIL.

Table 1. 
 Composition of Male and Female Council members

 Category   Headcount
 White Male   16
 Non-White Male   10
 White Female   10
 Non-White Female   3
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Dwars River

Dear Chris, 
I have just revisited Dwars river outcrops and found 
very recent hammering and sampling at this site (see 
attached photo). This is clearly done by geologists.  
Please, all readers of Geobulletin, put a stop to this. 

Best regards,
Rais 

Rais Latypov
Professor of Igneous and Ore Petrology, 
University of the Witwatersrand
Rais.Latypov@wits.ac.za

Anglo American 1950’s Gold and Base Metal 
Exploration
craigiea@msn.com.au

Dear Chris
Some years ago Geobulletin printed an article by Mike 
Wilson about Anglo’s diamond exploration. Recalling 
my own days with Anglo in the 1950 ’s I wrote a short 
note in response which I thought I had sent off to the 
bulletin. In the last few days, raking around in the deep 
recesses of my hard drive for a reference, I discovered 
my note which obviously never got sent at all. I  renew 
it now in the thought that you may yet find it of interest 
and that it may add a little fresh colour to Anglo’s and 
South Africa’s exploration story.
 
Mike Wilson’s review of Prospecting in Africa stirred 

memories of the reverse side of the Anglo American 
exploration coin, the search not for diamonds but for 
gold and base metals. This search, like the search for 
diamonds, was spread over the great bulk of Southern 
Africa and had its main stimulus in the early 1950 ‘s 
when a growing number of geologists were recruited, 
many from Scotland. 

The work was directed by another of Bancroft’s original 
team, Canadian Brit Brock, a McGill graduate. Like 
Arnold Waters, Brit Brock succeeded Bancroft and 
while Arnold Waters controlled the diamond search 
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Brit Brock ran the gold and base metals programme. 
They shared offices in 44 Main Street but otherwise the 
two groups operated independently and shared neither 
information, territory, equipment nor any other aspect 
of their work. Nothing competitive it was merely that 
they were different teams with different objectives.

What they did share was the working philosophy 
inherited from Joe Bancroft - hard graft and no nonsense. 
Camping was order of the day, food and water was 
found by those who used it, Tilley lamps were the only 
luxury provided and 10 miles effective traversing per 
day was required. The use of aerial photographs was 
banned for fear they would be used to replace on the 
ground observation and the ruling disappeared only 
gradually towards the end of the 1950’s.

A motley bunch, Dr H.C.M. (Larry) Whiteside ran 
the show from headquarters at Springs Mines where 
there were also temporary quarters for field geologists 
reporting in. Many well-known names, Donald 

Mustard, Alan Taylor, Claude Bursill (who used to relax  
by reading dictionaries) it was a happy bunch despite 
the strictures – one of Brock’s letters to the troops, 
who were judged to be slacking a bit, was entitled 
“Avocation, Vocation or Vacation”! A field visit from BB 
Brock inevitably led to a post-sundowner session of him 
playing his flute well into the darkening evening. 

Bancroft remained ever the same – I met him with Larry 
Whiteside in Market Street one day in 1956, after I 
had left Anglo and joined Rio Tinto’s local exploration 
arm Mineral Search of Africa. MSA was run then by 
Oscar Weiss and that is another story. Anyway Dr Joe 
asked me what I was doing and I replied that I was 
working in MSA’s Johannesburg office. “Huh” said Dr 
Joe “Never found a mine working in a city yet”! 

Yours sincerely
Craig Gibson

craigiea@msn.com.au
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UNIVERSITY OF JOHANNESBURG

It seems hard to believe that half the year has come 
and gone already, but UJ Geology Department has 
been very busy recently so perhaps that explains 
the adage of tempus fugit. Perhaps top of the list of 
activities was the formal announcement of CIMERA 
(Centre for Integrated Mineral and Energy Resource 
Analysis), the DST-NRF Centre of Excellence awarded 
to UJ Geology and co-host School of Geoscience at the 
University of the Witwatersrand. Nic Beukes is Director 
of the Centre and the inaugural scientific meeting was 
held in August. Dr George Henry has joined CIMERA 
as the Administration Manager and he has written 
a report on this meeting (see below). Another report 
deals with student field excursions which are critical 
to any geology students training. Dr Herman van 
Niekerk’s contribution here gives some insight into the 
Honours class annual Basin Analysis module field trip 
to Mozambique.

Professor Tom Andersen from Oslo University visited 
the Department of Geology at the beginning of August, 
to work on several collaborative projects with UJ staff 
member Professor Marlina Elburg. Professor Andersen 

all the news fit to print
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is an eminent petrologist/geochemist/geochronologist, 
well known for his work on alkaline rocks from 
Greenland, Scandinavia and southern Africa. He 
leads an internationally renowned laboratory for 
laser-ablation ICP-MS analyses at Oslo University. An 
important research focus is the isotopic analysis and 
interpretation of U-Pb ages and Lu-Hf isotopic data of 
detrital zircons from sedimentary rocks. While at UJ, 
he delivered a talk titled ‘How clear is the message 
from detrital zircon’? After the visit to the department, 
Professors Elburg and Andersen carried out two weeks 
of field work in the Northern Cape Province, examining 
rocks of the Nama and Gariep Groups. 

The South African Academy for Science and Art has 
awarded its 2014 Havenga medal to Professor Nic 
Beukes. This is the highest honour that the Academy 
can bestow on a scientist and is based on the awardees 
publication record of original research. He received 
this at the awards ceremony held in Pretoria in during 
September.

Professor Hassina Mouri completed the successful 
organization of the 1st  International Symposium in 
Medical Geology in Africa (ISMGAf), that was held 
from 24th -26th March 2014 with 65 delegates 
attending, representing 5 countries including South 
Africa, Nigeria, Germany, USA and UK. The event was 
mainly sponsored by the University of Johannesburg 

Professors Tom Andersen 
and Marlina Elburg. 
Tom, from the University 
of Oslo, is collaborating 
with Marlina on various 
projects of importance to 
the geology department.
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and co-sponsored by the Geological Society of South 
Africa (GSSA), the International Union of Geological 
Science (IUGS), the International Medical Geology 
Association (IMGA) and the British Geological Survey 
(BGS) (see photo). Hassina also successfully completed 
the UJ’s Vice-Chancellor Leadership Development 
Program with a Dux Award. 

On the student front Gargi Maistry was awarded her 
PhD (supervised by Fanus Viljoen and co-supervised by 
Hassina Mouri).

On the metamorphic front, Professor Dirk van Reenen 
presented two talks at the international conference on 
“Precambrian High-Grade Mobile Belts” (PMB 2014) 
that was held in Petrozavodsk, Russia from 17-19 June 
2014. Dirk is also Guest Editor of a special issue of 

Precambrian Research with the title “Fluid composition 
and propagation in the deep crust: case studies from 
the Limpopo Complex, South Africa”.

Ashley Gumsley, a former student of UJ now at 
Lund University (Sweden), and Emilie Larsson (Lund 
University) visited in July-August. In collaboration with 
Michiel de Kock at the Department of Geology, they 
are studying the mafic dykes and sills on the Kaapvaal 
Craton using geochronology and paleomagnetism. 
The aim is to further understand the volcanic history 
of the craton, and what its nearest neighbours were 
between the Mesoarchean and Paleoproterozoic. One 
such connection is with the Pilbara Craton in Western 
Australia. The exact timing of breakup still remains to 
be resolved. 

Dr Michiel de Kock (left) 
with Ashley Gumsley 
and Emilie Larsson, 

from Lund University 
in Sweden.

Participants at the 1st 
ISMGAf meeting held 

at UJ in March this 
year.
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Lisa Bretschneider from the University of Bonn in 
Germany is undertaking a two months internship in the 
geology department as part of the DAAD-sponsored 
RISE project. Lisa works with Axel Hofmann on aspects 
of early life as recorded in drill core of 3.4-billion-year-
old sedimentary rocks from the Barberton greenstone 
belt. During her stay she is researching the very ancient, 
but well preserved rocks that host traces of microbial 
life, networking with researchers that undertake Early 
Earth studies, and participating in field excursions in 
South Africa.

The International Mineralogical Association (IMA) 
2014 congress held at the Sandton Convention Centre 
in early September had a strong contingent of UJ 
Geology staff and students attending; Dirk van Reenen 
convened an IMA 2014 session titled “Geologic Fluids 
in the Deep Crust and Upper Mantle”, Bruce Cairncross 
is convening the “Minerals, Museums and Cultural 
History” session, and several staff and post-graduates 
are presenting talks and posters.

Professor Bruce Cairncross 

UJ HONOURS FIELD SCHOOLS 

The honours students of the Department of Geology 
at the University of Johannesburg have two major 
field schools that form part of their course. The first 
field school forms part of the Basin Analysis and 
Sedimentology module and takes place on Portuguese 
and KaNyaka (previously known as Inhaca) Islands off 

the coast of Mozambique and the second is part of 
their Advanced Field Mapping module and is a traverse 
across South Africa, all the way from Johannesburg to 
the west coast and back again.

This year the “KaNyaka Field School” took place 
from the 16th to the 25th of May under guidance 
of Dr Herman van Niekerk and Dr Clarisa Vorster. 
Based on the reaction of the students, it was once 
again a huge success. The students hike with all their 
equipment, food and water and camp on the beach 
for most of the time. But in this process they learn a 
lot about the sedimentological processes in different 
types of environments, like tidal-, open ocean beach-, 
aeolian dominated environments and how all of these 
are related to each other and how they influence the 
evolution of this particular island system. Furthermore, 
most of the students have never seen the ocean before. 
Having to be on the ocean in boats and dealing with 

Honours students 
auguring a profile across 
a tidal flat 
(Photo: Darren Tiddy).

Professor Axel Hofmann 
and intern Lisa 
Bretschneider from the 
University of Bonn in 
Germany.
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being wet and full of beach sand all the time is in itself a 
tremendous personal learning process for the students. 
They are also exposed to the incredible marine life in 
these environments, which for most of them is an eye-
opener to the world around them.
The first part of the journey takes the students all the way 
to Maputo. They have to cross over to Catembe with the 
Transmaratima ferry where their first night is spent. The 
next morning is a very early start to a long day during 
which they have to cross back to Maputo from Catemebe 
by ferry and then load all their gear on the “Vodacom 
Ferry” in the fishing harbour in Maputo which will take 
them to Portuguese Island, a trip that’s lasts a couple of 
hours. Once they arrive at Portuguese Island it becomes 
interesting, as they now have to transfer all their gear 
and equipment onto smaller pontoon boats. After this 
the students and their belongings are dropped off in 
the ocean close to the beach. Once they have sorted 
themselves out after this “wet beach landing” they have 

Honours students 
hiking from KaNyaka 
village to the Marine 

Biology Research 
Station (Photo: 
Darren Tiddy).

Long hikes over tidal flats 
(Photo: 

Steward Fitzpatrick).

The group hiking from one campsite to the next 
(Photo: Steward Fitzpatrick).
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to hike to the campsite on the northern side of Portuguese 
Island. The next couple of days are spent studying the 
tidal and aeolian environments, and interesting marine 
life, on and around this island.  

This part of the trip completed, the students once again 
have to board pontoon boats that now take them to 
the small harbour on the north-western tip of KaNyaka 
Island. From there they once again hike all the way to 
the Marine Biology Research Station that is part of the 
Universidade Eduardo Mondlane in Maputo. The next 
couple of days are spent studying the coral reefs on 
the western side of KaNyaka Island as well as various 
other types of sedimentary processes operating in the 
tidal environments on the eastern side of Maputo Bay.  
A lot of focus is also placed on explaining the evolution 
of the island system, the formation of beach rock and 

lateral sedimentary facies changes, and how these 
are reflected in the older beach rock. From the Marine 
Biology Research Station the next part of the field 
school take the students all the way to the southern tip 
of KaNyaka Island where they camp at Ponte Torres.  
Here mangrove dominated tidal flats as well as the 
open ocean side of the island is investigated. A very 
interesting part of this section of the trip is observing 
how some of the huge ancient aeolian dunes on the 
eastern side of the island are being remobilised by 
modern aeolian processes and how they are migrating 
across the indigenous forests of KaNyaka Island.

The field school culminates in a very long day that starts 
with a long hike, with by now, much lighter backpacks, 
from Ponte Torres, across the dunes making up the 
interior of KaNyaka Island, all the way to the small 

Herman explaining tidal 
forces to the students 
(Photo: Fabian 
Humbert).

 On top of the remobilised 
sand dunes of KaNyaka 
Island 
(Photo: Fabian Humbert).
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harbour on the north-western tip of the island where 
they once again board the Vodacom Ferry. Once 
they arrive back in Maputo harbour the day is still 
not over, as they still have to catch the Transmaratima 
Ferry to Catemebe where a nice shower and proper 
food awaits them. The next morning they cross back to 
Maputo, once again by ferry, and then the drive back 
to Johannesburg begins.  

Although this field school is a fantastic experience it is 
not all fun as the students have to compile a report on 
the different sedimentological environments encountered 
and how they fit in with the continuous evolution of 
this island system. The importance of this field school 
lies in the fact that sedimentological processes can 
be observed and students can see how sedimentary 
structures are formed, how these structures relate to 
the sedimentological processes and environments 
and how sedimentological facies can vary laterally in 
close proximity to each other. The students also start 
to understand grain size distribution in sedimentary 
rocks and how clastic and carbonate dominated 
sedimentary environments relate to each other. This 
allows the students to relate ancient sedimentary rocks 
to modern sedimentological processes, that enhance 
their overall understanding of sedimentology. Another 
interesting spin-off is that the students suddenly start to 
realise how structural data should be acquired in the 
field as they begin to understand the importance of 
identifying sedimentary structures in fieldwork. A field 
school like this also has tremendous potential for training 
geologists for the petroleum industry, fitting in very well 
with the objectives of CIMERA, the National Centre of 
Excellence in Mineral and Resource Analysis hosted at 
the University of Johannesburg.

Dr Herman van Niekerk
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    CIMERA SCIENTIFIC PLANNING MEETING 
    6 AUGUST 2014 

The newly-launched Centre of Excellence (CoE) for 
Integrated Mineral and Energy Resource Analysis 
(CIMERA), under the umbrella of the Department 
of Science and Technology (DST) and the National 
Research Foundation (NRF) of South Africa, held its 
first scientific planning meeting on the 6th August 
2014. CIMERA is one of five prestigious CoEs that 
have been established this year, and is the first to be 
hosted by the University of Johannesburg (UJ) with 
the University of the Witwatersrand (Wits) as co-
host. The founding Director of CIMERA is Professor 
Nic Beukes of UJ who is an A-rated scientist, with 
Professor Judith Kinnaird, the Director of the Economic 
Geology Research Institute at Wits being the co-
director. Judith is also the incumbent President of the 
prestigious Society of Economic Geologists, publisher 
of the renowned journal Economic Geology. CoEs 
are “virtual” research centres with inter-institution 
collaboration a vital cog in their functionality. CIMERA 
has Rhodes University, Stellenbosch University, the 
University of Fort Hare, the University of Venda and 
Pretoria University as founding research partners,  
and seeks further collaborators in the future as part 
of its sustainability mandate. Although research is the 
main objective of CIMERA, human resource training 
and development, information brokerage, networking 
with international institutions and service rendition to 
Government, business and civil society are important 
facets of its operation.

 Attendees at the CIMERA scientific planning meeting held in August the Department of Geology at the University of Johannesburg.
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CIMERA’s research focus is the study of the origin, 
distribution and character of Earth mineral and 
fossil energy systems, with the aim of ensuring their 
sustainable utilisation, not only in South Africa, but 
throughout Africa as a whole. CIMERA’s goal is 
to serve as a central hub for research and human 
resource development in mineral and energy resource 
analysis in Africa. The research focus is of particular 
relevance to South Africa because of her vast 
mineral wealth. The country ranks top in resource 
concentrations of gold, chromium, manganese, 
fluorite, aluminosilicates, vanadium, zirconium and 
the platinum-group elements, as well as hosting world 
class deposits of iron, uranium, diamonds and coal. In 
addition, Africa has large untapped resources of bulk 
commodities such as iron, manganese and bauxite, 
and is largely under-explored for most other critical 
and valuable commodities.
 
On a bright winter morning, Professor Jason Ogala 
of the University of Venda arrived nice and early at 
the Department of Geology at UJ, and was met by 
myself, the Administration Manager for CIMERA. 
His 8 a.m. appearance for a 10 a.m. meeting was 
explained by an email miscommunication… he did 
not receive the agenda! Attendees partook of a 
tea and muffins before proceedings started with 
a welcome by Nic Beukes, who gave the first talk 
about what CIMERA is all about. Then I regaled the 
captive audience with a condensed version of all the 
red tape involved in the setting up of CIMERA, how 
it will disburse research funding, and how students 
will be nominated on the NRF website. The serious 
science started after a leg-stretching break, with Axel 
Hofmann outlining his research plans on Early Earth 
Mineral Systems, followed by Nic with some insights 
into the research that still needs to be conducted 
on the Witwatersrand –Mozaan rocks. Judith then 
comprehensively summarized some of the previous 
and current research on the Bushveld and Molopo 
Farms complexes, high-lighting some important work 
which needs to be undertaken to better understand 
the different mineralization styles in different sectors. 
Bertus Smith touched on the current work he and 
collaborators are conducting on iron and manganese 
ores, mainly those hosted in South Africa, before a 
short finger lunch.

Nicky Wagner started the afternoon session with 
an account of the coal research that she would like 
to do, and some that are currently on the go. This 
was followed by Nic, who gave Annette Goetz’s 
account of the exciting Karoo Research Initiative 
(KARIN). Annette had to cancel her attendance at the 
last moment, but KARIN is already attracting some 
attention from the oil and gas sector. Neels Gunter 
and Jason Ogala then outlined the environment-
related research that is currently being conducted 
at the Universities of Fort Hare and Venda. Dirk Frei 
followed with the high resolution isotopic age dating 
that he is doing at Stellenbosch University, while 
Harry Brown and Bruce Cairncross briefly went into 
the broad topic of education and public awareness 
of the geosciences. Freeman Senzani then took us 
through the many pitfalls associated with small scale 
mining, especially when trying to conduct meaningful 
research on it. 

Marlina Elburg is putting in a proposal for a new laser-
ablation multi-collector inductively-coupled plasma 
mass spectrometer (LA-MC-ICP-MS) and told us about 
the fantastic research that can be done with it. The 
instrument can precisely determine the isotopic ratios 
of a wide range of elements and this allows, amongst 
other things, accurate age dating of rocks, and the 
source of materials. The latter has implications for ore 
petrogenesis, and is also important for understanding 
the development of oxygen in the atmosphere through 
time, and hence for the evolution of life. Acquisition 
of this instrument will greatly enhance South Africa’s 
geoscience research output by filling a significant gap 
in tertiary institution capability.

The successful meeting concluded with general 
discussions, and some ideas on future CIMERA team-
building exercises. A wine-tasting evening is being 
seriously considered……  If you wish to participate as 
a geoscience researcher in CIMERA, please contact 
me at ghenry@uj.ac.za for further information. We 
will have our website up and running by the end of 
September 2014. 

Dr George Henry
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Western Cape Branch erects 9th plaque at Seeberg
 
On Monday 18 August 2014 the  ninth plaque of 
the Geoheritage sub-committee of the Western Cape 
Branch of the Geological Society’s was erected at 
Seeberg, a view point in the West Coast National Park 
near Langebaan. The site is designated as number C8 
in the series that we have established.

Through the efforts of Lawrie Minter a donation was 
obtained from Namakwa Sands about ten years ago. 
The establishment and development of the National 
Park delayed further developments, until the Honorary 
Rangers of the park started to restore an old hut located 
on extensive exposures of the Seeberg Granite, in order 
to establish a small information center within the hut. 
From then on we attained excellent co-operation from 
the management at West Coast National Park and 
support from an ex-geologist and honorary ranger, 
Colin Codner.

The plinth was constructed from a local porphyritic 
granite named the Vredenburg Granite, to blend in 
with the outcrop, on which it stands and was processed 
by Clift’s Granite in Paarl.

9th plaque at seeberg

Our excellent co-operation with the management of 
the Park meant that they trusted us to supervise and 
erect the plinth completely independently. Three of our 
sub-committee members were present, namely myself, 
Coenie de Beer and Claire Browning. It took about two 
hours to erect the plinth and I remained an extra hour 
in order to prevent tourists and wandering eland from 
bumping into it while the cement was setting.

 A slab being hauled to the site….

The plaque, with 
text compiled by 

Coenie de Beer and 
diagram by Hayley 

Cawthra.
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The spot on which it stands has one of the most 
spectacular views in this part of the world. On a clear 
day Table Mountain can be seen far to the south. The 
plaque has a panoramic diagram on it, which shows 
the points of interest in the description, and also serves 
as an orientation point for tourists.

David le Roux

The plaque in place (David le Roux, Claire Browning, 
Coenie de Beer)

Constructing the 
base….

The panoramic view 
from the site.
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A collaboration between the Geological Society and 
SANParks Honoraray Rangers has culminated in the 
publication of a booklet entitled Around the Tankwa 
Karoo National Park: A Field Guide to the Geology 
and Landscape, written by John Rogers and George 
Smith, compiled by Willie Engelbrecht of the Honorary 
Rangers in the Boland Region and published by Bright 
Brown in August, 2014. 

The initial effort, in 2010, to launch the project was led 
by De Ville Wickens, who obtained his postgraduate 
theses for work  in the Tankwa Karoo.

The geology is fairly simple, younging eastwards, 
as the gently dipping Dwyka Group is overlain 
by the Ecca Group, capped by the base of the 
Beaufort Group;  the stratigraphy is therefore 
all within the Karoo Supergroup. Dykes and 
sills of the Karoo Dolerites are prominent across 
the park, complemented by explosive breccia 
pipes in the east, associated with the same Late 
Jurassic igneous activity.  

The best outcrops, for sedimentological detail, 
are found in the Gannaga Pass, which ascends 

the Roggeveldberge in the Great Escarpment, east 
of the Park Office. Good outcrops of the transition 
from the deeper-marine Tierberg Formation to the 
shallower-marine Waterford Formation are found 
in the road-cuttings of the pass. Quaternary 
deposits are found as talus and alluvium in the 
valleys of the Roggeveldberge, as well as on the 
local vlakte, where there are good examples 

of dark-coloured deflation armour, clearly visible on 
Google Earth Images.

An initial problem was that the park’s geology 
was found on the eastern edge of the Council for 
Geoscience’s Clanwilliam Sheet and on the western 
edge of the Sutherland Sheet in their 1: 250 000 series.  
This problem was solved by a CGS team led by Jurie 
Viljoen of the Bellville Regional Office, who created a 
new map, complemented by a cross-section drawn up 
by George Smith.

Eighteen GeoSites were selected and digitally 
photographed, the GPS coordinates being double-
checked during a second visit led by Willie Engelbrecht.  
Bright Brown then took over with their layout skills.  
They placed the photographs, “artistically skew” with 
“handwritten” labels.  Broadly speaking, the GeoSites 
are arranged from west to east, from older strata to 
younger strata.

The opportunity was taken to discuss geological time 
for the intended lay audience, as well as Steno’s 
Principles of Stratigraphy and to highlight the carbon-
rich Whitehill Formation as the source for any shale-
gas in the Karoo, a hot topic at the moment.

The shale-gas controversy and the annual Africa 
Burns Festival, held just SW of the park, has brought 
a changed focus to the Karoo and a new audience.  
Being such an excellent teaching area for stratigraphy 
and sedimentology, visitors to the Tankwa Karoo are 
likely to become geologically better-informed citizens 
of South Africa.  Copies have already been requested 
by the Tankwa Padstal, a compulsory stop for all 
passers-by.  That’s a good beginning!

The booklet can be obtained by supplying your email 
address, postal address, contact number and number of 
booklets required to Johan Immelman (immelmanjohan@
gmail.com), who will supply an invoice for as many 
copies as are required (R80 each, including R20 for 
postage and handling fee) from the Boland Honorary 
Rangers with the necessary banking details for EFT 
payments.  After receiving Proof of Payment, Johan will 
then post the booklet(s) to you. 

John Rogers and George Smith
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Willem Jacobus Botha 1945 - 2014
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Willem Botha died in Calgary, Canada of complications 
following cancer surgery on 24 May 2014.

Willem was born in Johannesburg on 15 February 
1945. He matriculated at the Hoërskool Dr E.G. Jansen, 
Boksburg in 1962 and a BSc (Physics and Mathematics) 
at the University of Pretoria followed in 1966, as well 
as a THOD (Secondary School Teachers Diploma) at 
Pretoria Teachers College in 1971. The same year he was 
awarded an MSc in Physics at the University of Pretoria. 
Willem completed an MS, Exploration Geophysics at 
the Colorado School of Mines in Golden, Colorado, 
USA in 1978 and a PhD in Exploration Geophysics at 
the same institution in 1980. 

He was Lecturer in Physics at the Pretoria Teachers 
College from 1968 to 1970 when he joined the 
Geological Survey of South Africa as Senior 
Geophysicist in charge of engineering geophysics and 
groundwater exploration. From 1980 to 1982 Willem 
was employed by Geo-physi-con Co. Ltd., Canada 
as Senior Geophysicist with primary responsibility for  
the development of TDEM software.  He then joined 
Hardy Associates (1978) Pty Ltd (Canada) where he 
was second in charge of the Geophysics group (11 
professional geophysicists) in this consulting company 
consisting of 475 professional engineers.

Willem was appointed Full Professor in Exploration 
Geophysics and Head of the Geophysics division 
of the Department of Earth Sciences, University of 

Pretoria in January 1984. In this position he supervised 
the completion of three PhD theses (Edgar Stettler, 
Emil Weder and Magdel Combrinck) and 14 MSc 
dissertations.  In 2000 he retired from the University 
and joined ISCOR/KUMBA/EXXARO, South Africa 
as Principal Geophysicist responsible for the initiation, 
management and interpretation of all geophysical 
projects in the company. 

In August 2007 he became a Geophysical Consultant 
based in South Africa and provided consultation 
services for the interpretation of airborne geophysical 
data applied to mineral exploration; specializing in 
time domain EM.  He returned to Calgary, Canada in 
April 2011 and formed Tau Geophysical Consultants 
Inc., Canada in partnership with Magdel Combrinck, 
serving as Vice-President and principal geophysicist. 
Through this entity he provided consultation services for 
the interpretation of airborne geophysical data applied 
to mineral exploration; specializing in time domain EM.

Willem published about ten refereed papers in scientific 
journals and delivered numerous oral presentations at 
conferences. He was a member of SEG and SAGA. He 
served as president of SAGA in 1999.

He was an excellent wildlife photographer and very 
fond of travelling.

Johan de Beer and Magdel Combrinck
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media monitor
MINING AND EXPLORATION NEWS

Copper

Australian company Argonaut Resources has increased 

its ownership in the Lumwana West copper project 

in Zambia to 90% by spending US$2.4 million on 

exploration and making a final payment of US$1.1 

million to the project vendors. Antofagasta plc, which 

has a 13.78% stake in Argonaut, can earn a 70% 

project interest by spending a further US$18.9 million 

on exploration and completing a feasibility study. 

Lumwana West is situated in the ‘Domes Region’ of the 

Zambian Copperbelt, mid-way between First Quantum’s 

Sentinel project and Barrick’s Lumwana mine.

Gold

B2 Gold Corporation announced a US$570 million 

all-share merger agreement with Papillon Resources. 

The merger will add the high-grade 3.5 million ounce 

feasibility-stage Fekola project in Burkina Faso to B2 

Gold’s  existing three mines in the Philippines and 

Nicaragua, which produce 366 000 ounces per 

annum. The company’s production is projected to 

increase to approximately 550 000 ounces by 2015 

as the Otjikoto mine in Namibia comes into production 

in late 2014, with further growth potential from the 

Kiaka project in Burkina Faso and the Gramalote (51% 

AngloGold Ashanti) joint venture in Colombia.

Hummingbird Resources has agreed to buy Gold 

Fields’ interests in Mali for US$20 million in shares, 

representing a 26.3% stake in the company. The 

major asset in the transaction is the 1.8 million ounce, 

fully-permitted Yanfolida project, which Hummingbird 

aims to bring into production by the end of 2015. 

The company will use the cash flow from Yanfolida to 

develop its 4.2 million ounce Dugbe project in eastern 

Liberia.

INDUSTRIAL MINERALS

Bushveld Minerals announced a maiden JORC-

compliant resource of 442 Mt at an average grade of 

3.6% P2O5 for the phosphate mineralisation associated 

with its iron ore deposit on the northern limb of the 

Bushveld Compex. The phosphate resource constitutes 

the hangingwall of the 939 Mt P-Q titaniferrous 

magnetite resource and consists largely of future strip/

waste in the mining of the P-Q deposit. 

Iron ore

ArcelorMittal, the world’s leading steel producer, has 

agreed to buy BHP Billiton’s 43.5% stake in Euronimba, 

which holds a 95% interest in the Mount Nimba iron 

ore project in Guinea,  for an undisclosed sum. The 

company will also purchase the 13% held by Areva 

subsidiary Compagnie Française de Mines et Métaux. 

ArcelorMittal has granted Newmont, which owns the 

remaining 43.5% of Euronimba, a limited duration 

option to raise its stake to 50%. Mount Nimba, which 

contains a 935 Mt direct shipping resource with an 

average grade of 63.1% Fe, is approximately 40 

kilometres from ArcelorMittal’s Yekepa iron ore mine 

in Liberia.

Guinea revoked the mining licenses for the Simandou 

and Zogota concession areas held by the joint venture 

between Vale and BSG Resources, based on alleged 

fraudulent conduct in connection with the acquisition of 

the licenses by BSG.   Vale, which bought a 51% stake 

from BSG in 2010 for US$2.5 billion, has been cleared 

of any misconduct. The entire Simandou concession 

was previously held by Rio Tinto, but the company 

lost its rights to the northern half (blocks 1 and 2) in 

2008 after the government alleged that development 

was proceeding too slowly, and the property was 
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subsequently awarded to BSG. Rio Tinto is continuing 

to develop the southern half of Simandou (blocks 3 and 

4) in partnership with Chinalco(see map on pg 23). 

The feasibility study for the Zanaga iron ore project 

in the Republic of Congo has shown that a staged 

development approach would lead to a substantial cost 

reduction.  Total development costs have been reduced 

to US$2.2 billion for an initial 12 Mt/a standalone 

operation, and US$2.5 billion for a subsequent 

expansion to 30 Mt/a, compared with US$7.5 billion 

for the single-stage 30 Mt/a operation considered in  

the 2012 pre-feasibility study.  Both stages would have 

bottom-quartile operating costs. In addition, the stage 

2 expansion could be financed with the cash flow from 

stage 1.  Zanaga is one of the largest iron ore deposits 

in Africa, with a Measured resource of 2.33 billion 

tons and Indicated resources of 2.46 billion tons. The 

project is a joint venture between Zanaga Iron Ore 

Company (50% less one share) and Glencore Xtrata.

Anglo American and Kumba Iron Ore have decided 

not to proceed with their proposed funding of Ferrex’s 

Megaba direct-shipping iron ore project in Gabon. 

Ferrex said that it remained committed to the project and 

was confident of securing other strategic partners. 

Nickel

Mwana Africa plans to re-start its Bindura nickel smelter 

in Zimbabwe in the first half of 2015, for a capital 

investment estimated to be US$26.5 million. The 14 

MW furnace has a throughput capacity of 160 kt/a, 

and with concentrate production from the Trojan mine 

estimated at 106 Mt/a there will be spare capacity to 

treat third-party material. The company said that further 

investment to adapt the smelter to treat platinum group 

metal concentrates would be contingent on securing 

PGM feedstock.

PLATINUM GROUP ELEMENTS

Platinum Group Metals Ltd increased the Inferred 

mineral resource at the Waterberg joint venture and 

adjacent Waterberg extension to 287 Mt at 3.15 g/t 

4E (29 million ounces, 17.7 million ounces of which are 

palladium. The company has appointed DRA Mineral 

Projects to lead the project pre-feasibility study. Based 

on the preliminary economic assessment filed in March, 

first production is planned for 2018, at a steady-state 

output of 655 000 ounces of palladium, platinum, and 

gold per annum. 

Rare earths

Namibia Rare Earths expects to complete a preliminary 

economic assessment on the ‘Area 4’ heavy rare earth 

deposit at Lofdal in northwestern Namibia by the end 

of the third quarter of 2014. The current NI 43-101 

compliant resources are 5 594 t of rare earth oxides 

(REO) in the Indicated category with 85.6% heavy rare 

earth enrichment, and 4 180 t Inferred at a 0.3% cut-

off grade. The contained tonnage in both categories 

could double at a lower cut-off of 0.1%. The company 

believes that Lofdal represents a unique opportunity 

for the development of a significant heavy rare earth 

supply outside of China.

Great Western Minerals reported a positive feasibility 

study for its Steenkampskraal rare earth element project 

in South Africa’s Western Cape Province. The study 

outlines a 13-year underground operation with an 

average annual production of 1512 t of saleable rare 

earth oxides (REO) from Proven and Probable reserves 

of 799 kt at 8.68% total REO. The REO concentrated 

will be processed on-site to produce a mixed rare earth 

carbonate for independent toll treatment. The initial 

project capital expenditure is estimated at C$118.8 

million, with operating costs of C$38.67 per kilogram 

of saleable REO product.

Uranium

Forsys Metals has engaged AMEC to lead the feasibility 

study for its Norasa uranium project in Namibia. The 

study, scheduled for completion in the first quarter 

of 2015, follows on from the NI 43-101 Technical 

Report released in March, which outlined a US$392 

million project producing 5.2 million pounds of U3O8 

per annum, at a cash cost of US$38.16 per pound, 

over a life of 12.5 years. Norasa, which comprises 
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the Valencia open pit, satellite pits, and Namibplaas 

deposits, contains Proven and Probable reserves of 

177 Mt at 202 ppm U3O8.

OTHER COMMODITIES

Village Main Reef is selling its 76.6% stake in the Cons 

Murch antimony mine to Australian company Stibium 

Mining for US$15 million. The operation has been 

performing considerably below its design capacity of 

around 5500 t/a antimony metal and 15 000 ounces 

of gold, and requires a significant capital investment to 

deliver the planned production levels. Cons Murch has 

a resource base of approximately 280 kt of antimony 

metal and 1 million ounce of gold, placing it as one of 

the world’s largest antimony resources. The underground 

orebodies remain open at depth and in some areas 

along strike where the 23 km long ‘Antimony Line’ has 

been under-explored.

Palaeontologists from the Museo Paleontológico Egidio 

Feruglio in Trelew City in Patagonia, Argentina have 

unearthed a treasure-trove of giant sauropod dinosaur 

remains from the late Mesozoic era, about 95 million 

years ago. The site, about 250 km west of Trelew, is 

remarkable not only for the number of fossils it contains 

– more than 150, representing seven adult specimens 

– but also for their exceptional state of preservation. 

The remains are thought to belong to a yet un-named 

new species of a particular type of sauropod dinosaur, 

called titanosaurs, which included extremely large 

animals like Argentinosaurus. Initial analyses suggest 

that the newly discovered species may have reached 

40 m in length and weighed up to 80 t.

Dinosaur site Patagonia 
Excavations under way at the new sauropod dinosaur fossil site in 
Patagonia. Note the large femur in the foreground (photo: Museo 
Paleontológico Egidio Feruglio)
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THE gEoTravEllErTHE gEoTravEllEr   Gorongosa,           
     Mozambique  By roger Scoon

The Gorongosa area of Sofala Province, Mozambique, 

is dominated by a rifted terrain which includes part of 

the Pungwe River basin. Extensive wetlands occur within 

a graben exploited by the Urema River, a subordinant 

drainage system which includes a large lake. The Urema 

graben is an extension of the East African Rift. The graben 

is rimmed by plateaus which reveal some prominent 

inselbergs. The most well known is the 1862 m-high 

peak of Mount Gorongosa. The wetlands and inselbergs 

of  the Gorongosa area are an ecological hotspot with 

remarkable biodiversity.

Unique biodiversity in rift-related wetlands and inselbergs

Gorongosa has a long history of human settlement, in 

part because of enhanced rainfall and rich soils on the 

mountain slopes. The Gorongosa National Park, known 

as the African Eden is undergoing an impressive uplift 

with managerial expertise and funds provided by an 

international group in conjunction with the Mozanbique 

Government. The aim is to restore it to the high status it 

previously had. The numbers of larger animals are low, 

despite restocking programmes, and the dominance of 

some species attests to an unbalance. The Park caters for 

an ever increasing number of visitors and the spectacular 

Mosiac of two 

Landsat 7 ETM+ 

images for 1999 

and 2000 processed 

by Philip Eales of 

Planetary Visions. The 

image has a width of 

150 km.



Volume 57 ~ Number Three ~SEPTEMBER 2014

	 25        geobulletin  SEPTEMBER 2014

THE gEoTravEllEr

scenery with vistas of mountains, lakes, swamps, and 

lush forests, together with a remarkable diversity of birds 

is unparalleled in southern Africa.

Ongoing research into the surrounding inselbergs, including 

Mount Gorongosa, has uncovered a level of biodiversity 

which may be unparalleled. New discoveries are still to 

be made, as discussed by Wilson in a recent article in 

National Geographic. There are numerous endemic species 

of which the green-headed oriole, restricted to forests on 

the slopes of Mount Gorongosa, is the most well known. 

The high degree of endemism of the Gorongosa area may 

be ascribed to local features (rifting and the creation of 

wetlands; enhanced rainfall on mountain slopes) and the 

location between the paleo-forests of East Africa and the 

drier terrains of Southern Africa. 

The river systems that cut across the vast plains located 

east of the escarpment and mountains of eastern 

Zimbabwe flood in response to the north-easterly winds 

from the annual monsoon. The Pungwe and Urema 

Rivers include numerous tributaries within the graben 

and adjacent plateaus. The central part of the graben 

is fed by streams flowing off Mount Gorongosa. Lake 

Urema discharges into the Pungwe River only when full. 

Tinley (1977) suggested that the lake was created by 

deposition of alluvium from seasonal flooding of the 

Muaredze, a tributary of the Urema River which joins 

nearly at right angles below the lake.

Mount Gorongosa and some of the lesser inselbergs are 

positioned so as to receive abundant orogenic rainfall 

from winds blowing off the Indian Ocean. Forests on the 

lower slopes release a persistent supply of water during 

the dry season, a significant additional water source to 

the low-lying wetlands. Seasonal flooding presents a 

major challenge to the parks infrastructure. Large areas 

are flooded for almost half of each year and game tracks 

need to be reestablished annually. The extent of wetlands 

means that most of the Park is inaccessible to tourists.

Although the geological framework of the central part of 

Mozambique is well known there are few recent studies. 

The contribution by Tinley provides the most detailed 

overview and has been sourced extensively here. The 

main components of the Gorongosa area are as follows: 

Proterozoic basement, resistant Karoo-age intrusive bodies, 

local areas of flat-lying Karoo and Cretaceous-age rocks, and 

the Neogene-age faulting and sedimentation associated 

with rifting. Gorongosa occurs near the southernmost 

extremity of the Western Branch of the East African Rift 

system. This section hosts Lake Malawi and the Shire River. 

It crosses the ancient bed of the Zambezi River at the Shire 

River junction where it branches into two arms. One branch 

extends into the Indian Ocean near Beira, and the other 

forms the Urema graben. The graben has relatively gentle, 

sloping sides unlike some deeper sections of the rift farther 

north. It has an average width of 40 km with an altitude of 

12-80 m and is bounded by 300-400 m high plateaus. 

Part of Lake Urema 

looking east toward 

the Cheringoma 

plateau. Photograph 

by Marc Stalmans.
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The Proterozoic basement is restricted to the catchment 

of the Pungwe River, west of the Urema graben. This 

area is locally known as the Barue basement; it forms 

a rather deeply dissected plateau between the Urema 

graben and the inland escarpment. The regional town 

of Gorongosa is situated here. The Barue basement is 

mostly comprised of granite and gneiss, resulting in a 

sandy soil covered by open woodland. Some remnants 

of Karoo-age strata also occur in this area and may 

form flat-topped mesa-like inselbergs. This surface is 

ascribed to post-Gondwanaland erosion. Cretaceous 

rocks, as well as the upper part of the Karoo Supergroup 

have been stripped off the plateau west of the graben.

Early rifting associated with the break-up of 

Gondwanaland triggered abundant Karoo volcanism in 

Southern Africa.  This is represented in the Gorongosa 

area by several intrusive bodies and numerous dykes. 

Mount Gorongosa is the tip of an oval-shaped, ring 

complex that measures some 30 by 25 km.  The outer 

ring is composed of dark green, medium-grained 

gabbros with olivine-rich and noritic components. The 

waterfall on the Murombozi Stream which cascades 

down gabbroic cliffs on the south-western side of the 

mountain in two 100 m-high steps is a popular picnic 

spot.  The outer ring of gabbro has been intruded 

by a core of felsic rocks, according to Manninen and 

colleagues (2010). The latter forms the high slopes of 

the mountain and includes pink, medium-to-coarse 

alkali feldspar granite with augite and hornblende. The 

Gorongosa intrusion is associated with large swarms of 

NNE trending mafic and felsic dykes, some of  which 

crop out as narrow linear ridges.

The Cheringoma plateau on the eastern side of the 

Urema graben is an isolated block of near flat-lying 

Cretaceous and Tertiary-age sediments. The Cretaceous 

rocks are dominated by a thick seqeunce of calcareous 

sandstones. These strata are unconformably overlain by 

Eocene-age marine sandstone (up to 200 m thick) and 

limestone (up to 70 m thick), known as the Grudja and 

Cheringoma Formations, respectively. The sandstones 

form steep cliffs with overhangs and caves on the flanks 

of some cliffs. These formations are unconformably 

overlain by the Miocene-age Mazamba Formation, a 

seqeunce of coarse, red sandstone some 130 m in thick 

that includes a conglomerate with pebbles of much 

older rocks including Proterozoic gneiss. The Tertiary 

strata are locally rich in marine fossils.  

Mount Gorongosa, the most prominent inselberg on the plateau 

west of the Urema graben.

Tourist map of part 
of the Gorongosa 

National Park.  
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A Pliocene-age intrusive body of nepheline basalt forms 

a low hill on the crest of the Cheringoma plateau. This 

plateau, as well as some high remnants of the older rocks 

west of the Urema graben correlate with the African 

erosion surface.

Faulting on the western margin of the Urema graben is 

in part related to Karoo-age tectonism.  These faults were 

reactivated during the Eocene-Miocene, during which 

time the eastern boundary commenced faulting. The 

difference in the relative ages of the graben boundary 

is reflected by steeper slopes on the eastern side.  Rifting 

was ongoing during the Neogene and much of the graben 

and adjacent area is seismically active. Numerous events 

of over 4 on the Richter scale, and locally up to 8, with 

epicentre depths of 30 km have been documented within 

the past tewnty or so years (Steinbruch, 2008). 

There is a progressive decrease in the depth of rifting 

within the Western Branch of the East African Rift 

southward, from some 6 km in the Malawi Rift to less 

than 1 km in the Shire Rift. The vertical extent of the 

Urema graben is unknown but it may be estimated to be 

relatively shallow.

The Urema graben has the largest number of eco-zones in 

the Gorongosa area, in part due to variability of alluvium 

associated with the seasonal flooding.  There are different 

ages of alluvial fans, a function of the episodic nature of 

faulting; those on the western edge are thought to be older 

than those on the eastern side, as may be expected. Alluvial 

fans are typically associated with tall thickets or forest; 

these areas remain mostly dry even during the wet season. 

Grasslands, areas of seasonal flooding, are surrounded 

by sandy soils with glades of acacia and mopani bush.  

Lush forests of fever trees and palms also occur on slightly 

higher land. Forests and grasslands are interspersed with 

seasonal pans which support large numbers of birds in the 

wet season. The plateaus are mostly covered by savanna 

woodland on poor, sandy soils. More fertile black and 

red soils occur where the basement has been intruded by 

dykes. Parts of the slopes of Mount Gorongosa reveal rich, 

fertile soils, particular where underlain by gabbro. The 

Sheared gneiss of 

the Barue basment. 

zRock specimen 

mounted in the 

Chitengo camp.

The Murombozi 

waterfall tumbles 

down gabbroic cliffs 

on the south-western 

flanks of Mount 

Gorongosa.
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Cheringoma Plateau is mostly covered by deep red sands.

The Gorongosa National Park and surrounding inselbergs 

may support the greatest biodiversity of any of Southern 

Africa’s National Parks and every attempt to both 

document and protect the area should be undertaken. The 

retreat of the forests on the slopes of Mount Gorongosa 

is a major problem, although inclusion of the mountain 

in the National Park is a positive step toward a solution. 

Additional geological research into the wetlands of the 

Urema graben, intrusive rocks of the Gorongosa massif, 

and sediments of the Cheringoma Plateau may prove to 

be of great value in protecting this remarkable area.

The assistance of Marc Stalmans, Scientific Services 

Director of the Gorongosa National Park with providing 

information and references is greatly appreciated.  

Photographs by the author except where referenced.  
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Glades of hardwoods and palms contrast with grassy glades in 

the Eden-like scenery typical of Gorongosa National Park

Game-viewing track 

in the lush forests of 

the Urema graben.
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