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NOTE

NEW  
FROM  
OLD

As this issue of Quest goes to print, 
the Square Kilometre Array (SKA) has 
announced that Ghana is the first new 
partner in a vast African radio telescope 
network. And they have done it by 
repurposing an old communications tool 
into a new instrument for science.

This is very exciting for a number of 
reasons. First, this makes Ghana the first 
partner country in the African Very Long 
Baseline Interferometry (VLBI) network 
to finish the antenna-to-radio telescope 
conversion – an important step in African 
astronomy generally. Second, this ‘new’ 
radio telescope has been put together 
using an existing old communications 
satellite dish – recycling at its very best 
and saving the massive costs associated 
with building a completely new radio 
telescope from new materials. There are 
apparently many redundant and obsolete 
telecommunications dishes that are not 
being used across the continent of Africa. 
The African-European Radio Astronomy 
Platform explains that these surplus 
dishes are a result of the ‘construction 
of terrestrial and marine optical-fibre 
networks throughout Africa’ that have 
taken over from radio dishes. So, we can 
expect more recycling of old radio dishes 
across Africa – firmly placing Africa as an 
important area for radio astronomy.

Then there is the excitement of the 
radio telescope network itself. The VLBI 

network will be vast network of radio 
telescopes across Africa, which together 
will ‘listen to’ the Universe in search of 
the radio frequencies that can help to 
answer questions about the origins of the 
Universe itself, the stars and planets and 
fix our place in this unimaginably huge 
area. The antenna is not only part of the 
African VLBI network. It will be part of 
the global VLBI family, in which radio-
based antennas across the world, and 
some in orbit, merge their observations to 
form a telescope that has a diameter the 
equivalent of two-and-a-half-times the 
diameter of the Earth.

Astronomy asks the big questions and 
the technology that has been developed 
by astronomers and associated engineers 
will provide the means to find the answers. 
Exciting times!

Bridget Farham
Editor – QUEST:  
Science for South Africa

EDITOR'S
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‘Put it in sports mode! Put it in sports 
mode!’ reverberated in our ears, and 
slowly the drone started to gain on two of 
the birds. We suspected that they might 
be wattled cranes, but were not sure. 
With the new boost in speed, the drone 
followed them to the end of its 5 km 
range within seconds. We lost our feed 
on the screen, and the drone returned to 
its ‘home’ locality. As it entered its range 
again, the feed became live … and there 
were cranes everywhere …

FOUR MONTHS EARLIER…

In December 2016 a lunch attended by 
Prof. Michael Samways and family friends 
included Tessa Barlin. Tessa is a film 
production student at the University of 
Cape Town (UCT), and currently doing 
honours in documentary filming. She is 
also a conservation enthusiast. Knowing 
about Michael’s role in the academic side 
of biodiversity and conservation, the 

Living a lifetime in three days: a documentary film 
on conservation ecological networks among timber 

compartments. By Lize Joubert-van der Merwe.
conversation drifted from the threats that 
seedling pine trees pose, to responsible 
and sustainable timber production, to the 
role of ecological networks (ENs), to the 
ground-breaking research done by the 
Mondi Ecological Network Programme 
(MENP). Michael recommended an open 
access review article that was published 
in Ambio to Tessa, as it encapsulates most 
of the recent research findings. Tessa 
read the article and then used her dad 
(Colin Barlin) as a soundboard to discuss 
how ENs are used as tools to integrate 
conservation and commercial land uses. 
Tessa realised that she could showcase 
the EN concept for her Honours project, 
and emailed Michael to discuss making 
a documentary film on ENs. One article, 
two conversations and one brainwave 
later, and the EN documentary dream 
was born. 

The film crew were selected from Tessa’s 
Honours class. Daniel Ndevu (producer) 
was the first addition followed by Robyn 

Palmer (director) a few months later. 
Collaborations were formed, logistics were 
sorted out, and slowly the documentary 
gained momentum. In a final step, they 
recruited the drone guys (Jacques and 
Steve) from Airbourne Optix to provide 
them with a bird’s-eye view (some pun 
intended) of how ENs link up with 
nature reserves.

In late April, three of the five-man 
documentary film crew (Robyn, Tessa 
and Daniel) arrived in Durban. They 
had three days in KwaZulu-Natal (KZN) 
and their aim was simple: Get plenty of 
quality footage of the ENs, and interview 
the people that make the environment 
suitable for dragonflies and other species 
in the ENs possible. Their first stop was 
the Mondi Head Office in Hilton where 
everyone met for the first time. The 
MENP team were in KZN to present two 
freshwater workshops to Mondi employees 
– the documentary film crew were to film 
the Midlands workshop because it showed 
how industry was working to conserve 
freshwater ecosystems.

MY JOB…

I was not directly involved with this 
workshop, but went along to accompany 
the documentary film crew to the 
plantations where they could get footage 
of natural habitat in the ENs. Later, my 
job morphed into networker, driver, 
navigator, and time keeper, seeing that 
time was of the essence. You hear about 
the tight schedules that documentary film 
crews keep, but it never really hits home 
until you are part of the mad rush to get 
that last shot before the sun sets, before 

THROUGH FILM
CONSERVATION 

Joubert-van der Merwe. 
The film crew with Lize 

Lize Joubert-van der Merwe
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the mist comes in, or before the aeroplane 
leaves. Time is redefined, and measured 
in seconds rather than minutes. 

EXPECT THE UNEXPECTED

On day 1, after the workshop, we were 
off to Gilboa Forestry Estate. ‘We’ were 
the documentary film crew, Patrick, 
the drone guys from Airbourne Optix, 
and myself. We decided to start at the 
top of Mt. Gilboa, and work our way 
down. However, barely 5 minutes after 
we arrived on the mountain, there was 
a gigantic show-off between mist and 
sunlight. The mist came in waves, making 
filming difficult. We somehow managed 
to get the required footage showing 
the continuity of natural habitat from 
Karkloof Nature Reserve into the EN, and 
the range of topographic features from 
mountain top to valley bottom. 

The man-made dam at the bottom of 
the hill formed the setting for the second 
objective of the day. The plan was to 
film a flat water surface with protruding 
dragonfly perches, i.e. reeds sticking out 
of the water. But the sun had other plans. 
It only peeped out one final time before a 
thick mist blanket drifted in on the wings 
of an icy cold wind. 

We hung around for a while longer 
before deciding to head home. The 
equipment was already stowed away, and 
the vehicles’ heaters on full-blast when 
someone pointed out two white birds in 
the distance. Were they wattled cranes? 
There was no way to tell for sure without 
binoculars and with the mist obscuring 
true size and shape. So we decided to send 
in a drone. The flight path was low over 
the water, but the birds still heard the low 
mosquito-like hum, and started to retreat 
on foot. The entire crew hung over drone 
pilot Jacques’ shoulder peering at the 
live feed on the screen above the control 
panel. We searched for any diagnostic 
traits, but to no avail. The moment that 
the drone came close enough to the birds 
to show anything noteworthy was also 
the moment that the cranes decided to fly 
off  but with the drone following them. 
They flew incredibly fast, and the drone 
rapidly fell behind. A shout from Steve 
(the other drone pilot) to ‘Put it in sports 
mode!’ gave it a bit of extra vooma, and 
the drone started to gain on the cranes – 
only to exit its 5 km range. The live feed 
on the screen went blank, and the drone 

was functioning on 4 hours of sleep 
after sorting through their footage the 
previous night. 

When we got to the top, the horizon 
was already coloured orange and purple. 
Mist hung in the valleys. Forestry 
compartments were just black blotches, 
and the dams still reflected only grey 
mist. Mist was quite a central theme of 
the first few days of filming. I was asked 
at which exact point the sun rises so that 
they can set up a time-lapse. How would 
I know? We decided on a spot, changed 
it a few times, and then settled in for 
the long wait. It was freezing cold. Since 
most migratory birds had already moved 
off to warmer countries, we did not even 
have bird song for company. But then 
the sun appeared as an orange ball of 
fire. Slowly, the black blotches gained 
definition. Trees started to appear. The 
sun’s rays shone on mist droplets on 
the rich colours of almost-dry grass. It 
appeared as if life itself raised out of the 
mist and as if this new day gave birth to 
this new life while the camera’s clicking 
ticked off time. This was the glorious 
start to our second day. 

returned ‘home’. But this is not where the 
story ends!

When the drone entered its range again, 
the feed automatically became live, and 
we saw all the other cranes that decided to 
join the party. We never saw all the birds at 
the same time, but I estimated a flock size 
of 15-20 cranes. Jacques kept the drone 
at a decent distance, pretending to be just 
another bird, as we followed the flock back 
to the dam. This was the moment that 
bonded participants of this documentary 
film together. We started to function as a 
single unit, enjoying each other’s company 
and the task set before us. 

THE START OF A NEW DAY

The plan for day 2 was to capture the 
ENs in soft early-morning light and to 
document ways in which plantations 
can benefit local communities, either 
through consumptive benefits like cattle 
grazing, or non-consumptive benefits like 
mountain biking and horse riding. 
We left Hilton at 4:45am to start filming 
from a hill at Good Hope Forestry 
Estate near Boston. The film crew 

Wattled cranes flying over the dam.
Lize Joubert-van der Merwe

lapse camera ready to capture the dawn. 
The view from Good Hope hill, with the time-

Lize Joubert-van der Merwe
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accomplished. It felt good – and strange 
– leaving behind a part of ourselves in the 
hearts of newly acquired family and in 
a landscape that I will never view in the 
same manner again. I hope we can convey 
a sense of this wonder to the viewers of the 
documentary film. 

Dr René Gaigher is the research 
associate of MENP, and Gabi Kietzka is 
currently doing her PhD on dragonflies in 
river catchment areas in the Western Cape 
and KwaZulu-Natal.

Dr Lize Joubert-van der Merwe is 
a postdoctoral research fellow and 
the public communication officer for 
MENP. I translate science into ordinary 
language. I used this skill to give the 
documentary film crew a balanced view of 
ENs as conservation tools in production 
landscapes. 

Brent Corcoran is the environmental 
manager of Mondi, and the contact 
person between MENP and Mondi. He 
makes sure that scientific findings are 
implemented in practice. 

Des Godwin is the forester at Mt. 
Shannon and Good Hope Forestry Estates 
where we did much of the filming. Des 
provided transport halfway to a threatened 
Drakensberg Cycad population. We had 
to hike the rest of the way, and some 
people (whom we shall not mention by 
name) learned the meaning of the term 
‘inaccessible terrain’.

THE GRAND FINALE

One action-packed day led to the next 
one. And before we knew it, it was our 
last day, with lots still left to do. The 
drone guys from Airbourne Optix joined 
us again. Each person on the team 
performed their functions perfectly. Items 
on our list of scenes were ticked off faster 
than they were added. The remaining 
items were prioritised into must-haves, 
and nice-to-haves. For this last day, 
waterfalls and indigenous forests were on 
the must-have list. 

We went to another lookout point 
that offered a breathtaking view of an 
EN designed around a river with a large 
waterfall. Jacques and Steve fired up a 
drone, and they were off. Drone footage 
of the waterfall was gathered alongside 
erosion gullies, illegal cattle grazing and 
hunting dogs. The film crew made every 
second count with crisp communication. 
Priorities were identified, and drone flight 
paths were discussed and flown once, and 
then once more for safety. Each task was 
executed to completion before moving on 
to the next item on the list. 

Everything was done. It felt unreal. 
There were 3 minutes power left on the 
last drone battery, and we had 20 minutes 
to spare before absolutely having to leave 
for the airport. Just for an instant, we had a 
moment of silence to think about what we 

GEOSCIENCESFEATURE

Patrick Belebese is the recently 
appointed environmental specialist for 
the KZN Midlands. He was a forester 
for the 12 years prior to this position, 
and so provided us with valuable insight 
regarding the commercial timber 
production side of forestry. 

Robyn Palmer is the director of the 
documentary film crew. Robyn thinks in 
bigger pictures, and makes sure the pieces 
fit together. 

Tessa Barlin is the cinematographer 
(or director of photography) of the 
documentary film crew (Instagram tag 
@tessabarlin_photography). In her own 
words, she will do anything for a good 
photo. I tested this, and she passed the test 
with a smile. 

Daniel Ndevu is the producer of the 
documentary film crew. He is in charge of 
all logistical matters. You do not notice all 

Good Hope hill at sunrise.
Lize Joubert-van der Merwe

HORSE TRAILS THROUGH PLANTATIONS

To get footage of cattle grazing or mountain bikers in 
plantations is relatively simple – you need to be in the 
right place at the right time. However, it is quite rare to 
find an ecotourism venture (with horse trails) relying on 
access to plantations. Caroline McKerrow from Stormy 
Hill Horse Trails near Boston operates such a venture 
and we arranged to film a horse-riding excursion for the 
documentary. 

CHARACTERS  
IN THIS STORY

Prof. Michael Samways is the 
Principal Investigator of the 
Mondi Ecological Network 
Programme (MENP) based at 
Stellenbosch University. He tells a 
story in the same tone of voice as 
David Attenborough.

Prof. Michael Samways.
Lize Joubert-van der Merwe

Patrick Belebese. Lize Joubert-van der Merwe

Caroline McKerrow with her horses.
Lize Joubert-van der Merwe
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that Daniel is doing until he is gone. 
Michael Dawson and Erin MacPherson 

are the two remaining film crew members 
in charge of editing and colour grading. I 
was told that they are the magic makers.

Caroline McKerrow is a community 
member benefitting from access to the 
ecological networks (ENs). She operates 
an ecotourism business, with horse trails 
through the plantations near Boston in the 
KZN Midlands (www.stormyhill.co.za). 

Jacques van Jaarsveld and Steve 
Dorrington are from Airbourne Optix in 
Hillcrest, Durban (www.airbourneoptix.
co.za). They were in charge of the drone 
footage, and excelled in getting those 
impossible shots.

PRIORITY SCENES 

Daniel sent me a list of five priority scenes 
to capture for this documentary film. 

1. Panoramic views from a hill 
showing a large-scale ecological 
network (EN)

2. Drone footage of how ENs extend 
habitat from nature reserves into 
the plantations 

3. An aesthetic comparison of 
indigenous forests with pine 
compartments

4. Benefits that local community 
members derive from ENs (e.g. 
cattle grazing, mountain biking 
and ecotourism)

5. Natural habitat of dragonflies, i.e. 
waterfalls and rocky streams

Prof. Samways recommended that 
we add a few typical species to 
these landscape scenes. We picked a 
threatened species of plant (Drakensberg 
cycad) and bird (wattled crane), and a 
species of mammal (black wildebeest) to 
fill in the details. 

WHAT IT WAS ALL ABOUT 

Des (forester), how would you describe 
your experience with the film crew in the 
field? ANSWER: ‘I was very impressed 
with the passion that Lize and the 
documentary film crew portrayed. It was 
astonishing to find a healthy population 
of the Drakensberg cycads ... I intend 
bringing the ENs back to their natural state 
over the next few years. Come back soon!’

Jacques (drone pilot), how would 
you describe your experience with the 
film crew in the field? ANSWER: ‘It 
was amazing! It really highlights the 
importance of the work done here. It was 
a true privilege to be involved … and to 
learn about the conservation of forests and 
the treasures within them.’ 

Lize (communication officer), what 
were your favourite moments of this 
trip? ANSWER: ‘It was when I realised 
that these students were not whoozies. 
They were driven and committed and 
teachable and effective in their respective 
roles. Secondly, the wattled cranes and the 
emotions of uncertainty and unbelief and 
awe that went along with this sighting. 
Last – and this was completely unexpected 
– when the film crew started to grasp the 
complexity of some of the dynamics in 
ENs. I think the documentary will have 
more depth because of this.’

Patrick (environmental specialist), 
which lessons do you take away from your 
experience with the documentary film 
crew? ANSWER: ‘It was an honour and 
privilege to be part of the filming process, 
and I am proud of my contribution toward 
the conservation of our environment. This 
experience highlighted the importance of 
learning, while having fun in these most 
beautiful landscapes. The documentary 
film will be shared for educational 

purposes aimed at encouraging a larger 
audience, as it demonstrates a working 
model and management system that 
captures the essence of protecting our 
environment in production landscapes.’ 

Robyn (director), would you have 
chosen this project again if you knew 
beforehand what you know now? 
ANSWER: ‘I would have insisted to come 
for at least 10 days!’

Tessa (cinematographer) asked a 
question that is still mulling around in 
my head. ‘Why should people care about 
threatened species if they do not know 
about them?’ This question specifically 
involved species that are threatened due 
to human actions (e.g. poaching) where 
the risk of poaching needs to be balanced 
against the reward of people who care. 

Lize Joubert-van der Merwe a post-
doctoral research fellow and the public 
communication officer for MENP.

HOW ROLES WERE 
ALLOCATED FOR THE 
DOCUMENTARY FILM 
CREW

Each of the documentary crew 
members performs a different, 
highly specialised role. There is 
little overlap in responsibilities. 
Roles were allocated based on 1) 
past experience, 2) enjoying a role, 
and 3) excelling in what you do. 

CURRICULUM 
CORNER
GEOGRAPHY GRADE 10-12 
Content topic:  
climate and weather  
► Rural and urban settlement

LIFE SCIENCES GRADE 10-12 
Content topic:  
Biosphere and ecosystems 
► Population ecology 
► Human impact on the 
environment

NATURAL SCIENCE GRADE 7-9 
Content topic:  
The biosphere (Life and living) 
► Impact on the environment 
(matter and materials) 
► Renewable sources of energy 
(energy and change)Brent Corcoran.

Lize van der Merwe
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Ukugijimisa ama drones emanzini 
ahlanzekile akusiwo umsebenzi 
olula, kodwa umfundi wezomkhiqizo 
wokuthwebula izithombe zikamabona 
kude wasenyuvesith yaseKapa, u Tessa 
Barlin ukwenzile lokhu, ngomdladla 
omkhulu. Kwisifundo esitshengisa 
ukubaluleka kwemvelo nakho konke 
okuphila kuyo, u Tessa uthwebule izinto 
eziningi ezifana nezintethe, izinkomo 
kuya kumaxhaphozi. Ngokusabalalisa 
lesithombe esiqoshiwe sezimanga 
zemvelo, abantu bangaqala ukubona 
ukubaluleka kokuvikele imvelo esiphila 
kuyo.
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The science ministries of Ghana and South Africa recently 
announced the combination of ‘first light’ science observations, 
confirming the successful conversion of the Ghana 
communications antenna from a redundant telecoms instrument 
into a functioning Very Long Baseline Interferometry (VLBI) 
radio telescope in July 2017. 

Ghana is the first partner country of the African Very Long 
Baseline Interferometer (VLBI) Network (AVN) to complete the 
conversion of a communications antenna into a functioning radio 
telescope. The 32-metre converted telecommunications antenna 
at the Ghana Intelsat Satellite Earth Station at Kutunse will be 
integrated into the African VLBI Network (AVN) in preparation 
for the second phase construction of the Square Kilometre Array 
(SKA) across the African continent.

Science ministries in 
Ghana and South Africa 
recently announced 
‘first light’ observations 
from Ghana, now the 
first country to convert 
communication antenna 
into a radio telescope.  
By Lorenzo Reynard. 

Ghana antenna. SKA

Inside the dish of the  

FIRST  
LIGHT
I EXPANSION OF THE 

RADIO ASTRONOMY 
NETWORK TO GHANA

ASTRONOMY
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The combination of ‘first light’ science 
observations included methanol maser 
detections, VLBI fringe testing and 
pulsar observations. Reaching these 
three objectives confirm that the 
instrument can operate as a single dish 
radio telescope and also as part of global 
VLBI network observations, such as 
the European VLBI network. Following 
the initial ‘first light’ observations, the 
research teams from Ghana and South 
Africa, together with other international 
research partners, continue to do more 
observations and are analysing the data 
generated with the aim to characterise 
the system and improve its accuracy for 
future experiments.

‘The Ghanaian government warmly 
embraces the prospect of radio astronomy 
in the country and our radio astronomy 
development plan forms part of the 
broader Ghana Science, Technology 
and Innovation Development Plan,’ says 
Professor Kwabena Frimpong-Boateng, 
the Ghana Minister of Environment, 
Science, Technology and Innovation 
(MESTI).

► Converting satellite antennae to 
radio telescopes
As an SKA Africa partner country, Ghana 
welcomed and collaborated with the SKA 
South Africa (SKA SA)/Hartebeesthoek 
Radio Astronomy Observatory 
(HartRAO) group to harness the radio 
astronomy potential of the redundant 
satellite communication antenna at 
Kutunse. A team of scientists and 
engineers from SKA SA/HartRAO and 
the Ghana Space Science and Technology 
Institute (GSSTI) which is under 
MESTI, has been working since 2011 
on the astronomy instrument upgrade 
to make it radio-astronomy ready. In 
2012, Ghana launched the GSSTI as the 
vehicle through which to grow its astro-
physics programme. The South African 
Department of International Relations 
and Cooperation (DIRCO) has been 
funding a large part of the conversion 
project through the African Renaissance 
and International Cooperation Fund 
(ARF). The South African Minister of 
International Relations and Cooperation, 
Ms Maite Nkoana-Mashabane says, 
‘The African Renaissance Fund is aimed 
at strengthening cooperation between 
South Africa and other African countries 
and to support the development of skills 
and build institutional capacity on the 
continent’. Nine African partner countries 
are members of the SKA AVN, including 
Botswana, Ghana, Kenya, Madagascar, 

Mauritius, Mozambique, Namibia, South 
Africa, and Zambia.

‘A vital part of the effort towards 
building SKA on the African continent 
over the next decade is to develop the 
skills, regulations and institutional 
capacity needed in SKA partner countries 
to optimise African participation in the 
SKA,’ says the South African Minister 
of Science and Technology, Mrs Naledi 
Pandor. The AVN programme is aimed 
at transferring skills and knowledge 
in African partner countries to build, 
maintain, operate and use radio 
telescopes. Minister Pandor continued 
by saying: ‘It will bring new science 
opportunities to Africa on a relatively 
short time scale and develop radio 
astronomy science communities in SKA 
partner countries’. The Leverhulme-Royal 
Society Trust and Newton Fund in the 
UK are co-funding extensive human 
capital development programmes in the 
SKA AVN partner countries. A seven-
member Ghanaian team has been trained 
in South Africa in all aspects of the 
project, including the operation of the 
telescope. Several PhD students and one 
MSc student from Ghana have received 
SKA SA bursaries to pursue further 
education in various fields of astronomy 
and engineering. The Royal Society has 
awarded funding in collaboration with 
Leeds University to train two PhDs and 
60 young aspiring scientists in the field of 
astrophysics.

ASTRONOMY

AFRICAN VERY LONG BASELINE 
INTERFEROMETER (VLBI) NETWORK (AVN)

The AVN is a network of VLBI-capable radio telescopes on the African 
continent. VLBI radio astronomy arrays are made up of many radio telescopes 
situated in different parts of the world. These radio telescopes record data from 
astronomical objects simultaneously at each telescope. The data that come from 
the telescopes are correlated by computers. These data are then used to construct 
an image of the radio source as in the example shown here.

The SKA AVN partners are Botswana, Ghana, Kenya, Madagascar, Mauritius, 
Mozambique, Namibia and Zambia.

METHANOL MASER 
DETECTION

In astrophysics, a maser is 
a naturally occuring source 
of a spectral line emission, 
usually found in the microwave 
portion of the electromagnetic 
spectrum. This emission may 
arise in molecular clouds, comets, 
planetary atmospheres, or stellar 
atmospheres. In this case methanol 
masers are known to be signposts 
of early star formation.

Optical image of NGC5128. The dust 
belt is from a galaxy that has recently 
merged with NGC5128. The dust hides 
the black hole. The picture has an 
angular extent on the sky of about one 
quarter of a degree, or half the angular 
size of the moon. HartRAO

from the air. SKA

The Ghana antenna 
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► Growing technology skills
Based on the success of the Leverhulme-
Royal Society programme, a joint UK-
South Africa Newton Fund intervention 
(the Development in Africa with Radio 
Astronomy (DARA)) has since been 
initiated in other partner countries to 
grow high technology skills that could 
lead to broader economic development 
in Africa. This Newton Fund programme 
is providing a pool of talented young 
people who have been inspired by 
astronomy to ultimately play a leading 
role in the emergence of new economies.

A Ministerial Forum made up of 
ministers from the nine SKA AVN 
partner countries meets annually 
to provide strategic and political 
leadership on the cooperation with the 
SKA and AVN projects, and on other 
relevant radio astronomy programmes 
and initiatives. The next SKA AVN 
Ministerial Forum will be held in 
Accra, Ghana in August when the 
Kutunse radio telescope will officially 
be launched.

► The Ghana radio telescope
The Ghana Intelsat Satellite Earth Station 
at Kutunse is situated at an elevation 
of 70 metres above sea level. Kutunse 
is a suburb that is about 25 kilometres 
northwest of the national capital, Accra. 
The station was commissioned on 12 
August 1981, and was operated by the 
Ghana Telecommunications Corporation 
until 3 July 2008, when Ghana Vodafone 
took over as major shareholder, with a 
70% share of the station.

The SKA SA/HartRAO team assessed 
the suitability of the 32-metre Beam 
Waveguide antenna and the Kutunse 
control station for radio astronomy 
through two successive working 
visits in March and May 2011. The The Ghana instrument at Kutunse. SKA

in Kutunse from the 32 metre 
An aerial view of the landscape 

Ghana antenna. SKA

PULSAR 
OBSERVATIONS

Pulsars are very small 
astronomical objects and so 
provide relatively weak radio 
sources. This means that the 
largest radio telescopes in the 
world are needed to observe them, 
or networks of radio telescopes, 
such as the AVN.

ASTRONOMYON THE COVER
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conversion work started when the 
station was handed over from Vodafone 
to the Ghanaian state under the 
management of GSSTI.

Once the refurbishment and 
conversion was completed, a 
commissioning team looked at how 
the telescope performed during the 
process of blind tracking and how it is 
affected by factors such as gravity as the 
antenna rotates. Future developments 
may include adding to the capacity of the 
newly refurbished radio telescope so that 
it can cover more VLBI bands.

► The science requirements
The newly refurbished radio telescope 
has two modes of operation: to form part 
of global VLBI networks (including the 
African VLBI Network, as it grows) and 
also to operate as a single radio telescope. 
To meet both these needs, each function 
has its own set of required capabilities 
that the station has to satisfy. Ghana 
will lead and determine the single dish 
programme.

The single-dish component has the 
ability to carry out radio continuum 
flux measurements, pulsar observations, 
and emission lines spectroscopy. 
Radio continuum flux measurements 
are measurements of the broadband 
radiation emitted in the radio part of 
the spectrum by celestial objects. Radio 
telescopes can measure radio-emission 
lines in the electromagnetic spectrum. 
Pulsar observations were described 
earlier in the article.

For the VLBI component, the station 
needs to be able to map interstellar masers 
in star-forming regions in the Milky Way, 
determine the distances to star-forming 
regions in the Milky Way using methanol 

maser measurements, using other types 
of measurements to determine accurate 
pulsar distances as well as pulsar proper 
motions, and image active galactic nuclei 
(AGN). The longitude and latitude 
geographic location of the station is 
significant for astrophysics research. 

On 30 April 2017, Professor Ben 
Stappers and his student Tom Scragg 
from the University of Manchester, 
alongside the SKA South African and 
Ghanaian team, made observations of 
two pulsars at Kutunse using the 5 GHz 
receiver. 
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The Ghana antenna. SKA

the parabolic shape. 
Mobile satellite dishes, showing 

Wikimedia Commons

HOW TO CONVERT A 
SATELLITE DISH INTO 
A RADIO TELESCOPE

Satellite dishes are antennae 
shaped like a parabola designed 
to receive or transmit information 
by radio waves from a 
communication satellite. 

Radio telescopes capture radio 
waves from space. Ordinary 
communications satellite dishes 
also pick up radio waves, but 
man-made ones. So, you can 
convert one into the other. The 
basics are simple. Replace any 
rusty bolts and fittings. Replace 
the dish’s pointing mechanism, 
so that it can turn the full 270 
degrees for radio astronomy. 
Then retrofit the antenna so that 
it can pick up the correct radio 
frequencies for listening to space 
rather than satellite signals. 

The converted antenna can work 
alone or as part of a larger array.
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SCIENCE

 
The Academy 

of Science of South 
Africa (ASSAf) celebrated its 20th anniversary in 2016. Part of these celebrations included documenting the contributions made by some of the longest standing and most distinguished in this book.  Quest features three of 

these scientists.

PROTECTING WOMEN 
AGAINST HIV

Few AIDS researchers have done as much 
to help the plight of poor, rural women 
in South Africa as Quarraisha Abdool 
Karim. Since identifying the vulnerability 
of this group to HIV in the early 1990s, 
she has worked tirelessly to understand 
the problem and to design tools that 
women can use to protect themselves 
against infection.

At times, it has been an uphill battle. 
Patriarchal structures in communities and 
the high levels of violence against women 
make HIV in these communities not 
just a medical problem, but also a social 
one. Abdool Karim has worked closely 
with communities in her home province 
of KwaZulu-Natal to build the trust 
necessary to produce solutions that work 
in practice, not just in the laboratory.

In so doing, she has created a rare 
window into what it means to be a young 
South African girl or woman living in a 
rural area, struggling day to day to make 
ends meet, while at the same time facing 
the ubiquitous threat of AIDS. Her work is 
far from over. ‘Young women still bear the 
brunt of the epidemic. It’s a big challenge, 
but I thrive on challenges,’ she says.

EDUCATION  
AND EARLY LIFE

Abdool Karim grew up in Tongaat, 
a small town north of Durban. Her 
greatgrandfather arrived in South Africa 
from South India to work as a liaison 
officer between Indian labourers in the 
sugar cane fields of KwaZulu-Natal and 
their English-speaking masters. Her 
father and mother were small-scale 
vegetable gardeners. Her parents valued 
education highly, but saw it as a means to 
a career in law, medicine or engineering. 
When their daughter said she wanted to 
study science, their response was ‘What 
kind of a profession is that?’

However, their daughter was a natural-
born scientist. By the time she was two 
years old she discovered electricity 
and her curiosity led her to more and 
more discoveries driving her parents 
to get her started in school by age four 
to keep their sanity. School was able to 
fulfil her insatiable desire to learn about 
everything. Even though she attended 
a poorly resourced school, Vishwaroop 
Primary School, with over 40 children 
in a classroom, she had inspiring and 
truly dedicated teachers of whom she has 
fond memories.

She studied science for her 
undergraduate degree at the University 
of Durban-Westville, graduating in 
1981 with majors in microbiology and 
biochemistry. She went on to study for an 
Honours degree in medical biochemistry 
at the University of the Witwatersrand 
(Wits) in Johannesburg after having spent 
a year getting hands-on immunology 
experience under the mentorship of 

Professor Ruben Sher, one of the first 
clinical immunologists in South Africa to 
respond to the emerging threat of AIDS.

After spending the next two years 
working in the Iron and Red Cell 
Metabolism Research Unit at Wits, she 
returned to Durban thinking she might 
become a science teacher, having obtained 
a teaching diploma through part-time 
studies at the University of South Africa 
(Unisa). After a short teaching spell she 
returned to research, this time in a genetic 
blood disorder at the Department of 
Haematology, University of Natal. During 
this time, she was actively involved in the 
anti-apartheid health sector, notably in the 
Emergency Services Group training other 
activists on how to administer first aid to 
wounded comrades in the townships.

She met her future husband, Salim 
Abdool Karim, in 1987, and they married 
four months later. After the wedding, 
Quarraisha joined her husband in New 
York where he was studying epidemiology 
at Columbia University. She studied 
epidemiology and parasitology at 
Columbia mentored by Dr Zena Stein, a 
fellow South African who had pioneered 
healthcare provision in a black township 
in Johannesburg before leaving the 
country in the 1950s.

When the couple returned to Durban 
in late 1988, Quarraisha Abdool Karim 
took up a parasitology position with the 
South African Medical Research Council 
(MRC), undertaking non-human primate 
research in amoebiasis.

With her community-focused 
background and recently acquired (and 
still rare in South Africa) epidemiological 
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skills, it was not long before she 
moved her focus to HIV/AIDS. At 
the time, studies on HIV were limited 
and  restricted to surveys in South Africa’s 
migrant mining population. There was 
scant data on HIV infection rates in the 
general populace.

She established the MRC AIDS 
Programme in KwaZulu-Natal in 
1989 and performed one of the first 
community-based epidemiological studies 
of  HIV infection in South Africa in 
1990. It piggybacked on a Department of 
Health malaria surveillance programme 
that involved house-to-house visits in 
rural KwaZulu-Natal, collecting blood 
for malaria screening. The survey, which 
screened 5 000 people of all ages, found 
that 60 people were HIV positive, a 
prevalence of 1.2%. When she repeated 
the study a year later, the prevalence had 
doubled. This raised a red flag about 
the  potential problem of rapid spread of 
HIV in South Africa’s poor communities.

Quarraisha Abdool Karim’s data also 
showed that infection rates were much 
higher among women than men and that, 
disturbingly, young women were getting 
infected in their teenage years, while men 
tended to become infected in their late 
20s. She realised, that this suggested that 
HIV was spreading between older men 
and younger women, clearly identifying 
teenage girls as a particularly vulnerable 
risk group for HIV.

STEERING SA’S  
AIDS RESPONSE

In the early 1990s, Abdool Karim 
convened a group of scientists working 
on HIV in Durban to meet once a 
month and discuss their work. News 
of the group spread to rural clinicians, 
and it eventually became the KwaZulu-
Natal AIDS Forum. Community 
groups attended the meetings to talk 
about challenges they were facing. She 
also served on the first National AIDS 
Coordinating Committee of South 
Africa, which was tasked with writing the 
country’s first national AIDS plan.

In 1994, she was asked by the 
Mandela government to establish and 
lead the National AIDS Programme. 
With antiretroviral treatment using 
combination drugs still to be discovered 
and South Africa experiencing 
the early stages of an 

asymptomatic HIV epidemic, the 
programmes she oversaw focused on 
prevention and education. She stayed in 
the post for two years, during which she 
had to navigate the government’s blunder 
in spending over R14 million on an ill-
judged play called Sarafina II, which critics 
denounced as inappropriate and unclear.

In 1997, Abdool Karim returned to 
the MRC as a researcher and started to 
undertake clinical trials testing novel 
prevention interventions. At the same 
time she co-ordinated the Columbia 
University ‐ Southern African Fogarty 
AIDS Training Programme, which trained 
scientists in southern Africa to respond to 
the HIV and TB epidemics. By this time, 
she was serving on the governing council 
of the International AIDS Society (IAS), 
which organised annual AIDS conferences 
around the world. By the mid-to-late 
1990s the IAS wanted to hold a conference 
in the developing world, which was 
emerging as the new battleground against 
the virus. With the help of South Africa’s 
government and other scientists, she was 
able to secure the 2000 International AIDS 
Conference for her home town, Durban.

The injustice of the lack of access 
to antiretrovirals for millions of poor 
HIVpositive Africans was a major focus 
of the Durban conference, and the 
conference succeeded in bringing global 
attention to this challenge.

Abdool Karim earned her PhD from the 
University of Natal in 2000. Her thesis was 
on women and AIDS – epidemiology and 
gender barriers to prevention in KwaZulu-
Natal. In 2001, she began working with 
her husband on an application to create 
a new research centre focusing on HIV/
AIDS and tuberculosis (TB) in South 
Africa. The resulting Centre for the AIDS 
Programme of Research in South Africa 
(CAPRISA) was funded by the National 
Institutes of Health in the USA to the tune 
of R140 million over five years. It was a 
joint initiative between the Durban-based 
Nelson R Mandela Medical School, the 
National Institute for Communicable 
Diseases (NICD) in Johannesburg, the 
University of Cape Town, the University 
of the Western Cape, and Columbia 
University in the USA.

CAPRISA’s flagship research 
programmes focused on the tuberculosis/
HIV co-epidemic and acute HIV 

infection, as well as on HIV epidemiology 
and prevention. Abdool Karim wanted 
the research to have a strong community 
element. She and her husband were 
invited to partner with a rural community 
outside Durban, which had been hard 
hit by HIV and was looking for help to 
deal with the scourge. The CAPRISA 
Vulindlela Clinic was established as a field 
research clinic in this community in 2002.

THE HUNT FOR 
A MICROBICIDE

The CAPRISA Vulindlela Clinic was one 
of two sites where CAPRISA tested a 
vaginal microbicide that could be used by 
women to prevent HIV infection.

The gel contained the antiretroviral 
drug tenofovir – the first time an 
antiretroviral drug had been used as the 
active ingredient in a microbicide.

Abdool Karim had become determined 
to find a woman-controlled HIV 
protection technology while working 
with sex workers in the early 90s. She 
offered HIV testing to sex workers from 
the Natal Midlands and found that about 
60% of them were already infected with 
HIV. They said they could not insist on 
condoms and, as sex was their livelihood, 
abstinence was not an option for them. 
‘They asked me if there was something 
they could use to protect themselves,’ 
she says.

In the years that followed, Abdool 
Karim worked on several experimental 
microbicides. But none of them protected 
women in the trials against infection.

However, the CAPRISA 004 tenofovir 
gel trial, which ran from May 2007 
through March 2010, would change 
all that.

Women in the trial were instructed to 
insert the gel before and after they had 
sex. The results – a 39% reduction of HIV 
infection in the group receiving the active 
gel – obtained a standing ovation when it 
was announced at the 2010 International 
AIDS Conference in Vienna. The finding 
was hailed  as a milestone in AIDS 
research. However, later studies of the 
same gel in other health care settings 
or using a daily dosing strategy did 
not show efficacy because of low levels 
of adherence.
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Nevertheless, the CAPRISA 
004 trial gave a new lease of life to the 
microbicide research field, and to HIV 
prevention more generally. New woman- 
controlled prevention methods are being 
tested in CAPRISA’s clinics, including a 
vaginal ring containing the antiretroviral 
dapivirine and an injection of a new class 
of ARV drug called integrase inhibitors. 
These might be more user-friendly 
prevention methods for some women, 
given that they could provide protection 
for a month or longer.

Abdool Karim is also leading studies 
to see whether social incentives can help 
curb HIV-infection rates, especially 
among teenagers in KwaZulu-Natal.

She is the principal investigator on 
a study to determine whether cash 

incentives can help improve the 
outcomes of school-based HIV-

prevention programmes. Another of her 
studies has looked at whether voluntary 
male circumcision programmes, which 
have been proven to reduce HIV infection 
rates, can be rolled out through schools, 
and defining the provision of sexual 
reproductive health services to school-
going adolescents and young women.

She serves on a range of international 
organisations and is a member of 
numerous academic bodies, including 
the US National Academy of Medicine 
(previously called the Institute of 
Medicine). She holds an A-rating from 
the South African National Research 
Foundation (NRF).

A proud working mother, she sees her 
three children as part of her personal 
accomplishments. She and her husband 

BREATHING LIFE 
INTO THE BONES OF 
EXTINCT ANIMALS

Anusuya Chinsamy-Turan was born in 
Pretoria, The youngest of three daughters, 
her sights were firmly set on becoming 
a science teacher. Education was, after 
all, part of her DNA. It is the profession 
followed by her eldest sister and her 
father, a headmaster, and several others in 
her extended family.

In the 1980s apartheid years, tertiary 
study options for Indian South Africans 
were generally limited to the University of 
Durban-Westville. Motivated by her father, 
Krishna Chinsamy, she applied to study 
at the University of the Witwatersrand 
(Wits), which was one of the more liberal 
white universities at the time.

A little white lie on her admission 

Anusuya 
Chinsamy-Turan

ASSAf

have shared childcare duties, and avoid 
travelling at the same time to maintain 
stability and continuity at home. She used 
to block off the hours between 5pm and 
8.30pm to give her children baths and help 
them with their homework and read to 
them – something she does not have to do 
anymore, now that the children are all old 
enough to look after themselves. But this 
time remains precious for the family to get 
together at the end of the day.

Says Abdool Karim: ‘We have made 
huge progress in our response to the HIV 
epidemic to the point where the possibility 
of epidemic control is possible.

However, we have a long way to go in 
empowering young women to protect 
themselves from HIV and until then we 
have to soldier on. Failure to prevent HIV 
infection in young women in Africa is not 
an option.’

papers later, almost seems prophetic. 
When applying for special ministerial 
consents, black students had to provide 
a reason for wanting to attend a so-
called white university. Chinsamy- 
Turan wrote that she wanted to study 
palaeoanthropology, for which Wits has 
always been renowned.

Back then, she had no inkling that one 
day she would become a palaeontologist. 
With her heart set on becoming a high-
school science teacher, she just wanted 
access to a good degree in the sciences 
at Wits.

She took palaeontology options in her 
third and Honours years. This changed 
her career trajectory and shaped her into 
a Fellow of the University of Cape Town 
(UCT), the Academy of Science of South 
Africa (ASSAf), the Royal Society of 
South Africa and The World Academy of 
Sciences (TWAS).

For her Honours in Zoology, 
Chinsamy-Turan had chosen a project 
that involved a study of the development 
of the trachea or windpipe in mice.

The project involved the sacrifice of 
pregnant female mice and a dissection 
of the embryos. ‘I absolutely hated it 
with such a passion that it made me 
decide that I did not want to ever do any 
experimentation on living animals,’ she 
says with emphasis.

Luckily she found solace in 
palaeobiology. ‘Instead of killing 

something, here I would be able to 
reconstruct something long-dead as a 
once-living animal,’ she remembers.

The supervisor of her MSc, Prof. Mike 
Raath, introduced her to the emerging 
field of fossil bone histology, which is 
preserved even after millions of years of 
fossilisation. It has allowed Chinsamy-
Turan to combine her background and 
interest in zoology, biology and histology 
to study extinct animals. Her MSc was 
upgraded to a PhD, which she obtained 
in 1991.

BONE PI

Chinsamy-Turan has since spent much 
time peering down a petrographic 
microscope looking at ultrathin slices of 
fossilised bone. It is all about comparing 
them with those of living animals to work 
out how particular dinosaurs grew and 
lived. ‘Like a detective, we use every single 
clue that is preserved in the fossil record 
to try and reconstruct extinct animals, 
such as dinosaurs.’

‘Bone preserves the texture and the 
signals that tell us how these animals 
actually grew,’ explains this board 
member of the Jurassic Foundation, an 
American-based grant programme for 
young palaeontologists and especially 
postgraduate students that was set up as a 
spin-off from the original very successful 
Jurassic Park movie.

SCIENCEFEATURE

16 www.assaf.org.za | Volume 13 | Number 3 | 2017

Quest 13(3).indd   16 11-Sep-17   10:21:30 AM



It is about much more than just putting 
an age to specimens. The actual growth 
dynamics of the fossilised animal is 
recorded within the microscopic structure 
of fossilised bone – similar but not exactly 
like those of tree rings.

‘The microscopic nature and texture of 
the bones tell us how fast the animals were 
growing, if they were affected by disease, 
or what the influence of seasonality might 
have been on their growth,’ Chinsamy-
Turan explains the basics behind the 
particular field of palaeoscience detective 
work in which she is involved.

She believes it is relatively easy to spot 
disease or pathologies in fossil bones. ‘If 
you know what is normal, then you can 
easily recognise abnormalities when you 
see them.’

In 2014, for instance, she co-authored 
two papers showing that dinosaurs 
suffered from diseases that had manifested 
in their bones, such as infections.

In the same year, she was also part 
of an international team that described 
Changyuraptor yangi, a 125-million year 
old dinosaur fossil with long tail feathers 
found in China. It is one of the several 
discoveries of new species that she has 
been involved in.

Chinsamy-Turan still remembers 
the moment she peered through the 
microscope at a thin slice of a fossilised 
bone of a Mesozoic bird one late morning 
in 1993. It was towards the end of her 
first postdoctoral year at the University of 
Pennsylvania in the USA, and at the time 
she was already one of the few people with 
expertise in fossil bone microstructure. 
She started collaborating with Luis 
Chiappe, then of the American Museum 
of Natural History, to examine three 
specimens of early birds from Argentina. 

‘Immediately, when I looked at the 
sections of bone under the microscope, 
I knew that our findings were significant 
– a breakthrough, a Nature paper,’ she 
recalls the impression that the specific 
organisational structure  of the bone had 
made. These early Mesozoic birds were 
growing more like their dinosaurian 
relatives, rather than modern birds.

These findings were introduced to 
scientific literature in Nature in 1994. 
Since then Chinsamy-Turan counts 
a total of seven papers in Nature/
Nature Communications/Scientific 
Reports among her more than 85 peer 
reviewed  publications.

Chinsamy-Turan has worked on 
dinosaurs and other fossils from various 
localities in South Africa, Africa and other 
parts of the world. For example, she and 
her students and postdoctoral researchers 
have contributed much to understanding 
the biology of South Africa’s famous 
mammalian reptiles that eventually 
evolved into mammals.

She also has a particularly soft spot for 
the derived meat-eating dinosaurs that are 
close to the origin of birds. Because these 
dinosaurs, and early (Mesozoic) birds 
are not found in South Africa, she often 
collaborates with colleagues from China, 
Argentina and the USA.

Chinsamy-Turan is fascinated by these 
‘transitional’ groups. She is engaged 
with questions about how the long-
necked dinosaurs evolved from their 
basal ancestors, how birds evolved from 
non-avian dinosaurs and how mammals 
evolved from mammal-like reptiles.

She is currently collaborating on efforts 
to work out how early sauropodomorph 
dinosaurs gained their massive size 
and gave rise to the gigantic and iconic 
long-neck dinosaurs that so often hoard 
the limelight. The early radiation of these 
dinosaurs is particularly well known in 
South Africa and Argentina.

TELLING SCIENCE AS IT IS

Her life in academia started in 1988 
at the Bernard Price Institute for 
Palaeontological Research at Wits when 
she was appointed as a part-time junior 
lecturer. She completed her PhD during 
this time.

After finishing her postdoctoral 
fellowship in the USA, Chinsamy-Turan 
and her husband moved to Cape Town 
in 1994 where she took up a position as 
specialist scientist at the South African 
Museum. A secondment to UCT for 
50% of her time followed in 1997, during 
which time she also served as Associate 
Professor in the Department of Zoology. 
Because of her commitment to science 
communication/promotion, she took 
two years' leave of absence from UCT to 
serve as Director of the Natural History 
Collections at Iziko Museums in Cape 
Town. In 2002, she returned to UCT in a 
full-time capacity and was promoted to 
full Professor in 2003.

To her, life is, however, more than just 
about climbing the ranks. She regularly 

instigates and leads science-related 
awareness campaigns, and has over the 
years been involved with numerous 
outreach projects, lecture series or 
poster campaigns. She has served on the 
editorial board of the popular science 
magazine Quest from 2004 to 2015. She 
has chaired the Advisory Board of Scifest 
Africa, South Africa’s annual science 
festival in Grahamstown, and helped to 
develop dinosaur exhibitions in Cape 
Town and Tokyo. Interesting content and 
titles of workshops or lecture series such 
as Sitting Ducks or Charging Bulls and 
Conquerors of the Air has made her a 
popular speaker worldwide.

The example of her charismatic 
postdoctoral advisor, Peter Dodson, 
influenced the way in which she tackles 
the business of telling others about 
her research and science in general. 
Chinsamy-Turan, the successful science 
communicator, also has much to do with 
her said educator DNA.

Her first book contract – for The 
Microstructure of Dinosaur Bones: 
Deciphering Biology through Fine-scale 
Techniques  published in 2005 – came 
about thanks to her ability to talk about 
her work in a clear, yet insightful way. 
These are skills she believes she acquired 
because of her Higher Diploma in 
Education which she obtained in 1985 
from the University of Durban-Westville.

After giving a talk at the annual 
conference of the Society of Vertebrate 
Palaeontology in New York, an editor 
from Johns Hopkins University Press 
complimented her on her excellent oral 
presentation. ‘Wouldn’t you like to write a 
book for us about it?’ came the request.

This dedicated mother took up the 
challenge, and wrote her first book in the 
evenings once her two sons were in bed.

In this, as in most other things she takes 
on, her ability to plan and execute stood 
her in good stead. That, and of course the 
support of her husband, an engineer and 
Managing Director, Yunus Turan, which 
she describes as ‘essential’.

She has so far penned four books – 
two academic books and two popular 
books – contributed many a chapter of 
various scientific and popular texts and 
has written many popular articles too. Her 
second academic book, The Forerunners 
of Mammals: Radiation, Histology, 
Biology followed in 2012.

Good-humouredly Chinsamy-Turan 
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remembers how excited her sons’ young 
friends would be to meet their ‘dino expert 
mother’. With the publishing of her two 
books aimed at younger readers, her fan 
club has grown beyond the borders of 
Rondebosch and the UCT campus.

First came Famous Dinosaurs of 
Africa in 2008 (now in its second run), 
and then Fossils in Africa in 2015. The 
first has its roots in the two-year leave 
of absence she took in 2001 and 2002 to 
work as Director of the natural history 
collection division at Iziko Museums in 
Cape Town. During this time, she was 
instrumental in developing several new 

exhibitions, and she did the background 
research and application for the 
National Lottery funding for the African 
Dinosaurs Exhibition that opened a few 
years later.

She’s known as a good planner, a 
motivator and someone to whom 
especially other women scientists turn 
for advice. This former Vice-President of 
ASSAf and President of the South African 
Women in Science and Engineering 
(SAWISE) was also at the helm when 
the Department of Biological Sciences 
at UCT was formed through a merger of 
two departments.

Being a board member of the Jurassic 
Foundation and Chair of the US-based 
Society of Vertebrate Palaeontology’s 
prestigious Romer-Simpson Prize are 
among her current commitments.
She is after all a person who delivers 
on what she promises. ‘When I start 
something, I must finish it.’

 Ultimately it’s her job and the various 
aspects thereof that keep her going: to 
breathe life into an extinct animal and to 
find enough detail so that its  life’s story 
can become as real as possible. ‘Each fossil 
has a unique story that needs to be told,’ 
she says.

SUCCESS IS THE  
ONLY OPTION

Anything is possible, including 
succeeding against all odds. In fact, not 
doing so is simply not worth considering.

Armed with this attitude Tebello 
Nyokong has tenaciously tackled her 
career as a leading chemist specialising 
in nanotechnology and cancer 
research. She is the Department of 
Science and Technology – National 
Research Foundation (DST-NRF) 
Professor of Medicinal Chemistry and 
Nanotechnology and Distinguished 
Professor of Chemistry at Rhodes 
University’s Department of Chemistry, 
and also Director of the DST/
Mintek Nanotechnology Innovation 
Centre Sensors.

The work of this A-rated researcher 
has been recognised widely. In 2015, she 
was also called upon by the Secretary-
General of the United Nations, Ban 
Ki-moon, to serve on his high-level 
panel to investigate a technology bank 
for least-developed countries.

Tebello 
Nyokong

It’s with a decisiveness that anything 
is possible through science and 
nanotechnology in particular, that she 
keeps on exploring how nanotechnology 
can help fight cancer and even be used to 
restore cultural artefacts.

Early on in Nyokong’s career, she quite 
deliberately decided to become a role 
model to others by working hard – and 
succeeding. ‘Not being successful was 
never an option,’ says this eldest of three 
siblings. ‘I was representing generations to 
come. If I had failed, it would not be good 
for all of us.’

Nyokong was born on 20 October 1951 
in Lesotho’s capital, Maseru. Her South 
African father worked in the building 
industry, while her mother from Lesotho 
was a homemaker. Her parents held a 
good education in high regard. In fact, 
her father, who passed away while she was 
still studying towards her undergraduate 
degree, firmly believed it would one day 
lead to the end of apartheid.

‘Don’t ever stop,’ she fondly remembers 
her father’s constant words of support. 
‘He used to say that he doesn’t care what 
I do, but that I had to be more educated 
than he was, and therefore at least pass 
Standard 6 (Grade 8).’

‘I was brought up with the discipline of 
hard work,’ she reminisces about growing 
up in rural South Africa and Lesotho. As 
an aside, she adds: ‘I think the discipline 
necessary in the school system is no 
longer there.’

Colleagues admire her grit and ability 
to solve challenging problems. Nyokong 
has always thrived on challenges, ever 
since she decided to change her high-
school subjects from the arts to the 

sciences subjects.
Some serious catch-up was called for 

to get to know the new study material 
in time to matriculate successfully. ‘The 
sciences challenged me,’ she remembers 
the influence of her change of course. ‘It 
was exactly where I had to be.’

Years later, she wrote a letter back from 
the present to her 18-year old self. It 
highlighted that potential stumbling blocks 
such as poverty and the expectations of 
peers and society should never stand in the 
way of a person’s dreams.

‘But you are different. You have an 
independent mind. You believe you can 
be a wife and a mother and still be a 
breadwinner and contribute to society. 
And you will,’ reads the letter that was 
first published in 2011 by the American 
Science Club for Girls.

Teachers were a source of inspiration 
during those high-school years. The 
infectious enthusiasm of a young 
American teacher, a Dr Gray, for instance, 
persuaded Nyokong to study chemistry. 
‘It wasn’t that I knew what I was going to 
do with chemistry. In fact, I had no idea, 
no career guidance whatsoever. I just kept 
doing it, I just enjoyed doing it.’

Therefore scholarships to study 
medicine or dentistry in Russia or 
Nigeria were passed up in favour of one 
from the Lesotho government to study 
chemistry. ‘People probably thought I 
was mad,’ she chuckles like one who has 
since proved her detractors wrong in 
more than one way.

In 1977, she received a BSc in chemistry 
and biology with a concurrent certificate 
in education from the University of 
Lesotho. In 1981, she completed the 
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MSc at McMaster University in Ontario, 
which was followed in 1987 with a PhD in 
chemistry from the University of Western 
Ontario. Her postgraduate studies were 
funded by the Canadian International 
Development Agency (CIDA). In 1990, 
she also received a Fulbright Fellowship 
to conduct postdoctoral research in the 
Radiation Laboratory of the University of 
Notre Dame in the United States.

USING DYE TO  
CURE CANCER

By 2015, she had already published 
more than 530 scientific papers, and is 
renowned worldwide for her work to 
perfect so-called photo-dynamic therapy. 
It could potentially be an alternative to 
chemotherapy, without most of the side-
effects that this cancer treatment holds.

Together with her students and 
collaborators she makes molecules called 
phthalocyanines that can target cancer 
cells. These molecules are the same as the 
dyes that give the typical blue colour to 
a pair of jeans. Researchers recognised 
the possible medical and pharmaceutical 
value of these molecules after discovering 
that they shared the same structure 
as molecules found in blood. The dye 
molecules are inert and harmless by 
themselves, but can be activated when 
exposed to a red laser beam.

The bureaucracy involved in among 
others running drug tests on humans 
has torpedoed Nyokong’s dream of ever 
seeing her lab work being translated into 
real help for cancer patients. However, 
work on the technique continues, in the 
hope that a technology transfer company 
will one day see this take off.

This Adjunct Professor of Chemistry 
at the University of Tromsø in Norway 
counts scientists from Japan, the UK, 
Germany, the US, Belgium, Canada, 
Russia, Switzerland, Romania, China and 
France among her collaborators.
She regularly works with the CSIR’s 
Biophotonics Group, Mintek and local 
academics from among others the 
University of Johannesburg (UJ).

Together with a Romanian colleague 
she recently started dabbling with these 
techniques to help restore old books and 
artefacts. So far they have developed an 
ultrathin layer to cover ancient pages, and 
in the process preserve them by halting 
their typical yellow discoloration.

‘One never knows, perhaps it could be 
the saving grace of Timbuktu,’ is the hope.

Nyokong was introduced to the topic 
of photo-dynamic therapy while studying 
in Canada, and still collaborates with 
colleagues there.
Although she enjoyed the science and 
work she was exposed to, she describes 
her Canadian years as ‘a character-
building experience’.

‘Being in Canada made me, actually,’ 
she stresses. It challenged and drained her, 
more so because she initially had to leave 
her two young children behind. ‘Support 
of an extended family was wonderful, but 
it doesn’t remove the heart of the mother,’ 
she said in one of many documentaries 
about her life. She also experienced first-
hand how her continent was ‘patronised 
and put down’. This has made her fiercely 
patriotic ever since.

In a documentary on South African 
icons in 2014, she admits with her 
typical dry wit that she might have been 
quite something to get used to by  the 
Canadians too. ‘To see a little black 
African woman say that, “Ja, ja, I know 
chemistry, and I love it,” was to them quite 
a cultural shock.’

Upon returning to the continent, she 
first lectured at the University of Lesotho. 
Her passion for research led her to Rhodes 
University’s Department of Chemistry 
in 1992. Here she, together with others, 
supported maths and science clubs at local 
schools, and helped to provide them with 
laboratory equipment that was no longer 
used at the university.

 At the time not many African 
academics had yet found their place 
in local academic institutions, and she 
initially struggled to be accepted by 
colleagues outside the lecture theatres 
as well.

‘If I have to give a title to my 
biography one day, it will be Living 
between Two Worlds ,’ Nyokong admits. 
‘I did not belong to the black or the 
white community.’

Her tenacity paid off. In 1998, she 
became an Associate Professor of 
Physical-Inorganic Chemistry, with a 
full professorship following in 2001 and 
her research chair in 2007. Now she 
is a Fellow of the African Academy of 
Sciences, the Royal Society of Chemistry, 
The World Academy of Sciences 
(TWAS), the Royal Society of South 

Africa, as well as the Academy of Science 
of South Africa.

A turning point in her career came 
when she received equipment from 
the National Laser Centre (NLC) 
in 2002. Nyokong still remembers 
the late evening phone call from an 
administrator requesting a proposal for 
equipment by the following morning. 
Pronto. She burnt the midnight oil and 
submitted the proposal – and received 
R3 million worth of equipment on 
a long-term loan. ‘It has since made 
everything possible,’ she recognises.

NEW AFRICAN WOMAN

Nyokong was inducted into Lesotho’s Hall 
of Fame in 2010. In 2006, the Financial 
Mail included her on their list of top-100 
influential people in South Africa, and in 
2012, she made it onto IT News Africa’s  
list of Africa’s ten most influential women 
in science and technology. She’s one of 
12 people ‘who will change the world’ 
according to the National Centre for 
Research on Human Evolution in Burgos.

This fierce advocate for women 
scientists knows the difficulties that a 
career in research can entail. It’s therefore 
recognitions she received based purely 
on her science, rather than on her 
gender, that she values most. As she nears 
retirement age, it’s towards her students 
that Nyokong focuses her efforts all 
the more. ‘I am perhaps sometimes too 
passionately involved with my students,’ 
comes the admission.

By 2015, 40 PhD students had already 
come out of her fold, as well as 28 MSc 
students, 23 postdoctoral fellows and 
numerous Honours students. ‘To have a 
PhD makes you a leader, and you have 
to be ready for it,’ Nyokong believes. ‘The 
country needs leaders, not people who 
cannot think and are not disciplined.’

That’s why she embraces visits to her 
laboratory by collaborators and dignitaries 
such as the Minister of Science and 
Technology or the Public Protector. These 
visits become opportunities through 
which she can groom and shape her 
students into researchers who are able to 
talk about their work to all and sundry. 
She holds the ability to communicate 
science in high regard, and as integral to 
the making of a successful researcher.
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Because Science is Fun – Stories of Emerging Female 
Scientists in South Africa is an awe-inspiring 
compilation of stories about South African women’s 
journeys to achieve their PhD degrees and beyond. 
Announced by National Minister of Science and 
Technology, Honourable Naledi Pandor on Saturday 
5 August 2017, the book was launched as part of 
National Science Week 2017 at Nelson Mandela 
University in Port Elizabeth. 

‘I heard Rejoyce Gavhi-Molefe speak at an NRF 
PhD Conference in Mahikeng about her journey from 
a rural school in Limpopo, to Pixar in California, and 
I knew her story, and those of other brave, successful 
women just had to be told as inspiration to others’, says 
Caradee Wright, a public health scientist at the South 
African Medical Research Council. Working together, 
Rejoyce, Caradee and Dorothy Ngila, from the 
National Research Foundation (NRF) of South Africa 
carefully identified 25 women from different regions, 
universities and backgrounds and from all fields of 
science to interview for the collection of stories in the 
book.

The book describes the lives of 25 emerging South 
African young women scientists as a means to inspire 
young girls and women in South Africa. It tells stories 
of how these women have overcome a wide spectrum 
of obstacles to obtain their PhD degree, and embark 
on successful careers, working for science for society. 

Their stories tell of overcoming financial, personal 
and other challenges, dispelling misperceptions 
and myths about science and certain careers, and 
fighting against societal norms and beliefs to follow 
their dreams. The vivid recollections rouse emotion 
and provide sound inspiration to young people and 
especially girls and young women in South Africa and 
around the world. 

Twenty-five journeys of ordinary South Africans living 
extraordinary lives. By Caradee Wright

BECAUSE 
SCIENCE IS FUN
Stories of Emerging Female 

Scientists in South Africa

learner who attended the event. Caradee Wright

in Port Elizabeth. A copy was distributed to every 
of National Science Week at Nelson Mandela University 

Because Science is Fun was released at the launch 
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Told in the form of a short motivational talk, the 
stories are concise biographies of the young women 
scientists interviewed. ‘We hope that the book will 
encourage girls and young women to follow their 
education and career dreams in science, maths, 
engineering and innovation.’

The book describes journeys of pioneering 
young academics such as Christina Thobakgale, at 
University of KwaZulu-Natal, whose work focuses on 
understanding why HIV progresses faster or slower 
in different people. It shares the story of Thifhelimbilu 
Daphney Bucher who is an aspiring nuclear physicist 
who reveals how she had to endure a 6 km walk come 
rain or shine to graduate in Grade 12 at her secondary 
school. ‘Education is the husband that will never leave 
you’ says Thifhelimbilu.

‘My unplanned pregnancy did not have to define 
me, nor keep me from reaching for my dreams and 
studying further’, says Kwezi Mzilikazi from the 
NRF. Kwezi completed her PhD at the University of 
KwaZulu-Natal and was then awarded the prestigious 
Von Humboldt postdoctoral fellowship at the Marburg 
University in Germany.

Because Science is Fun was published independently, 
funded by the Organisation for Women in Science for 
the Developing World (OWSD) and the Department 
of Science and Technology (DST), and supported by 
the Academy of Science of South Africa (ASSAF). 

All the stories are available at www.womeninstemi.
co.za. Visit the site and add your story of your journey 
to a PhD to the collection by completing the online 
form!

Caradee Wright is a Specialist Scientist leading the 
Environment and Health Research Unit at the South 
African Medical Research Council in Pretoria. 

approximately three years to complete. Caradee Wright

Honourable Naledi Pandor, and will be distributed 
by nationwide by South African Agency for 
Science and Technology Advancement.

Wright (middle) and Rejoyce Gavhi-Molefe (right) and took 

National Minister of Science and Technology, 

The book was put together by Dorothy Ngila (left), Caradee 

 The compilation of stories was released by 

Science Week launch, was funded by 
the Organisation for Women in Science 
in the Developing World (OWSD) and 
contains an epilogue by the President 
of OWSD, Professor Thomson. Caradee Wright

an official delegate at the National 
The book, here seen being read at 
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We use (pi) π often in mathematics and 
even in everyday life without knowing its 
origin and importance. Few people know 
that π is a constant and that it is the ratio 
of a circle’s circumference to its diameter 
(Figure 1).

π is an irrational number. This ratio has 
been studied for many centuries. There 
have been many attempts to determine pi 
accurately. Polygons were constructed and 
placed inside and outside circles and the 
circumference of the circle calculated from 
these constructions (Figure 3). 

WHY IS PI  
IMPORTANT ?

Jan Smit and Ashleigh Pieterse explain 
the importance of the constant pi

Figure 2(c)

Figure 2(b)

Figure 2(a)Figure 1. Circle showing 
circumference and diameter

 So far, more than 89 million figures 
have been reported after the decimal 
point. The numbers never repeat or form 
any patterns and the calculations are done 
by computers. 

The Guinness book of records 
recognises Rajveen Meena of VIT 
University (India) as holding the record 
for the most π places memorised. 
He recited, blindfolded and from 
memory, 70 000 decimal places of pi on 
21 March 2015.

The value of pi is approximately 3.14. 
March is the third month, so 14 March is 
global pi day every year. What adds to the 
glamour of pi is that Einstein’s birthday 
was 14 March 1879. Einstein used the 
constant pi frequently.

From this you can work out  the area 
of a circle. Take a piece of paper and draw 
a circle. Now use scissors to cut small 
slices to the midpoint. Arrange the slices 
on a straight line – one facing up and the 
next one facing downwards, as shown in 
Figure 2.

This illustration on how to work out the 
area of a circle from the definition of pi is 
often used at school. 

The height of the rectangle (Figure 2(c)) 
would be the radius r of the circle and the 
width would be half its circumference. 
That is half of 2πr. Its area A is calculated 
from A = L × B.
A = πr2

(Note: we used the small arches of 
circles as straight lines. The more slices 
you use the better the approximation of 
this construction.)

The ratio 22/7 is usually used for π. 
This is only an approximation because Figure 3(b). Polygon outside a circle

Figure 3(a). Polygon inside a circle
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Albert Einstein in 1921.
Wikimedia Commons

- FUN FACT-

THE GUINNESS BOOK OF RECORDS 

RECOGNISES RAJVEEN MEENA OF 

VIT UNIVERSITY (INDIA) AS HOLDING 

THE RECORD FOR THE MOST  

PLACES MEMORISED.

Jan Smit is Manager of the Science Centre 
at Potchefstroom, North-West University.  
He holds a DSc in Nuclear Physics. 
Ashleigh Pieterse is the Senior Liaison 
Officer for the Faculty of Natural Sciences, 
Dean’s Office, North-West University, 
Potchefstroom.

CURRICULUM 
CORNER
MATHEMATICAL LITERACY 
GRADE 10-12
Content area: Measurement
► Section: working with perimeter, 
area and volume.

MATHEMATICS GRADE 7-9
Content area: Measurement
► Section: using formulae for 
measuring area, perimeter, 
surface area and volume.

Esifundweni sezibalo I pi 
engashintshi, ibalulekile futhi 
isetshenziswa ngaso sonke isikhathi. 
Esikolweni I pi ifundiswa ngokubala 
indawo esendingilizini. Eqinisweni, 
I pi ibaluleke ngalendlela yokuthi 
u 14 March uthathwa njengosuku 
olwenzelwe I pi umhlabawonke 
jikelele, minyaka yonke-lolo usuku 
lwesi 14 enyangeni yesithathu 
luyabungazwa- lolusuku 
luhambisana nezinombolo ezimele 
i pi 3.14, futhi lolusuku luka 14 March 
liwusuku lokuzalwa luka Albert 
Einstein!
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A bizarre-looking dinosaur 
discovered by a young boy 
in Chile may be the missing 
link showing how members 
of one major dinosaur 
lineage evolved into a 
completely new dinosaur 
group, a new study finds.

Researchers in the United 
Kingdom say the species, 
dubbed Chilesaurus diegosuarezi, 

explains how some theropods, mostly 
meat-eating, bipedal dinosaurs, evolved 
into the herbivorous, long-necked 
ornithischians.

Previously, it was unclear how the 
‘ornithischian group just suddenly 
appeared and became this well-adapted 
herbivorous group,’ said the study’s 
co-lead researcher, Matthew Baron, a 
doctoral student of paleontology at the 
University of Cambridge in England. 

‘There was no intermediate step. This 
is the first one we’ve found.’

If future research confirms this 
finding, this would make Chilesaurus the 
earliest member of 
Ornithischia, a 
group that includes 
the armoured 

dinosaurs, such  

as Stegosaurus and Ankylosaurus, as well 
as horned dinosaurs, such as Triceratops.

But not everyone is on board with this 
interpretation. Rather, more ‘grunt work’ 
is needed to determine Chilesaurus’ true 
identity, said Thomas Carr, an associate 
professor of biology at Carthage 
College in Wisconsin and a vertebrate 
paleontologist. Carr was not involved in 
the study.

Hodgepodge dinosaur

This isn’t the first time Chilesaurus 
has turned heads. In 2010, 7-year-old 
Diego Suárez, the son of two geologists, 
found the 145-million-year-old beast in 
southern Chile’s Toqui Formation.

After Diego found the first specimen, 
excavations in Chile yielded more 
than a dozen Chilesaurus individuals, 
including four complete skeletons 
that ranged from turkey-size young 
dinosaurs to nearly 3 metres long adult 
dinosaurs. But despite the abundance of 
fossils, Chilesaurus’ anatomy was a real 
head-scratcher.

The creature looked like a mixture of 
lineages. It had the long neck, small skull 
and clunky feet of a sauropodomorph 
(a group of long-necked, herbivorous 
dinosaurs with lizard-like hips); 
the beak, teeth and pubic bone 
of an herbivorous, bird-hipped 

ornithischian; and the bipedal stance, 
robust forelimbs and ilium (the upper 
part of the pelvic bone) of a meat-
eating theropod.

To determine where Chilesaurus fit 
in the dinosaur family tree, the South 

American researchers looked at 

four data sets to compare the dinosaur’s 
features with those of theropods, mainly 
from the Jurassic and Cretaceous periods, 
as well as with sauropodomorphs. In 
the end, they deemed Chilesaurus an 
enigmatic plant-eating theropod, a 
relative of Tyrannosaurus rex and the 
fearsome Velociraptor, according to a 2015 
study published in the journal Nature.

Family tree bombshell

However, not everyone was satisfied 
with Chilesaurus' classification as a 
theropod. Earlier this year, Baron 
and his colleagues stunned dinosaur 
researchers when they published a 
study revising the dinosaur family tree. 
According to their analyses, theropods 
and ornithischians were more closely 
related than previously thought.

Baron wanted to see where Chilesaurus 
fit on the new family tree. So he reached 
out to Fernando Novas, a paleontologist 
at the Bernardino Rivadavia Natural 
Sciences Museum in Buenos Aires, 
Argentina, who was the lead researcher on 
the 2015 Nature study.

Novas provided data on Chilesaurus to 
Baron and study co-lead researcher Paul 
Barrett, a paleobiologist at the Natural 
History Museum in London. Once Baron 
and Barrett had Chilesaurus’ information, 
they plugged it into their enormous 
data set, which has data on the earliest 
dinosaurs on record. 

‘[Chilesaurus] came out as basically the 
first diverging member of one of the major 
groups, which is a position that had never 
been suggested before,’ Baron told Live 

This Enigmatic Dinosaur may be the 
missing link in an evolution mystery

A 7-year-old boy discovered Chilesaurus 
diegosuarezi in southern Chile in 2010 during 

a geology expedition with his parents. Gabriel Lo

An artist’s representation of the 
enigmatic, herbivorous species 
found in Chile. Gabriel LO
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Science. ‘It was a bit of a surprise.’
However, evolution is a long, 

complicated process. There are 
ornithischians that are older than the 
Late Jurassic Chilesaurus, but they likely 
evolved from earlier theropods, Baron 
said. The fossils of these older, transitional 
creatures have yet to be found, he said.

‘More and more evidence is now 
appearing that the ornithischian group 
might just be entirely Jurassic and 
Cretaceous, that they weren’t present in 
the first period of dinosaur history [the 
Triassic],’ he said.

Next steps

It’s difficult to say which interpretation 
is correct — that is, whether Chilesaurus 
is a theropod or an early member of 
Ornithischia, Carr said.

‘Having read these works side by 
side, I can understand why the [2015 
researchers] thought what they thought: 
The evidence is convincing that it’s a 
theropod,’ Carr told Live Science. [But] 
this new paper is just as convincing 
that it’s an ornithischian.’

There’s only one way out of this 
conundrum, Carr said: ‘All of these data 
sets have to be combined’ so researchers 
can determine, once and for all, 
where Chilesaurus fits — a task that can’t 
be completed unless all of the relevant and 
available data from the Mesozoic are used.

Even though the family trees are 
different, it’s possible to combine the 
data sets of the early dinosaurs that 
Baron used and the Sauropodomorpha 
and later theropod data sets that Novas 
and his colleagues used, Carr noted.

‘It does take a lot of work, but in 
the end, what you get is a data set that 
includes all of the relevant characters 
from all of the relevant analyses,’ he 
said. Only then can researchers ‘get the 
single truth, the historical truth of the 
universe as it happened,’ Carr said.

Baron accepted the critique in stride. 
‘That’s genius because that’s exactly 
what we need to do,’ Baron said. ‘And 
that’s exactly what I am doing at the 
[moment].’

Combining data sets is arduous 
work and could take four or five years 
to complete, Baron said. But the end 
result would shine a light on dinosaur 
evolution, which is a valuable step 
forward because ‘we actually are finding 
we know less and less about dinosaur 
evolution,’ Baron said. 

If that’s the case, then the discussion 
on Chilesaurus’ relationships has 
just begun, Novas told Live Science. 
‘However, I welcome the novel 
interpretation by Baron and Barrett, 
because it promotes a necessary debate 
on poorly known aspects of dinosaur 
evolution as a whole,’ Novas said.

The new study was published online 
on 16 August 2016 in the journal 
Biology Letters.

Issued by https://amp.livescience.com. 
Story by Laura Geggel

that looked like those of other Jurassic 

area with which to 

did. It also had robust forelimbs 

the gut more surface 

on its hind legs as other theropods 

perhaps because it provided 

Chilesaurus diegosuarezi walked 

ornithischian dinosaur, 
backward like that of an 
dinosaur groups. Its pubic bone points 
has characteristics of three different 
Chilesaurus diegosuarezi 

theropods, such as Allosaurus. Gabriel Lo

digest plant matter. Gabriel Lo
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Tshwane University
of Technology
We empower people

The following new HEQSF aligned qualifications are presented 
from 2018:
•	 Higher	Certificate	in	Construction	Engineering	(Civil)
•	 Higher	Certificate	in	Industrial	Engineering	
•	 Higher	Certificate	in	Mechanical	Engineering
•	 Bachelor	of	Engineering	Technology	in	Civil	Engineering
•	 Bachelor	of	Engineering	Technology	in	Electrical	Engineering
•	 Bachelor	of	Engineering	Technology	in	Industrial	Engineering
•	 Bachelor	of	Engineering	Technology	in	Mechanical	Engineering
•	 Bachelor	of	Engineering	Technology	in	Mechatronics
•	 Bachelor	of	Engineering	Technology	in	Polymer

Admission requirements for the Higher Certificate in Engineering

A	National	Senior	Certificate	or	an	equivalent	qualification,	with	at	least	
a	(4)	for	English,	(4)	for	Mathematics	and	(4)	for	Physical	Science.		Total	
APS	score:	24.		This	is	the	general	requirement	for	the	Faculty	and	it	may	
differ	for	individual	Higher	Certificates	programmes.		This	is	a	one-year	
qualification.

Admission requirements for the Bachelor of Engineering Technology 
(B Eng Tech)

A	National	 Senior	Certificate	 (NSC	 –	 completed	Grade	12	 in	 and	after	
2008),	 with	 an	 endorsement	 of	 a	 bachelor’s	 degree	 or	 an	 equivalent	
qualification,	with	at	least	a	substantial achievement of	(5)	for	English,	
(5)	 for	Mathematics	and	 (5)	 for	Physical	 Science.	Total	APS	 score:	28.		
This	is	a	three-year	qualification	(integrated	theory	and	practical).

The	B	Eng	Tech	meets	the	educational	requirements	for	registration	as	a	
Professional	Engineering	Technologist	with	ECSA.

Departments	 of	 Building	 Sciences,	 Geomatics,	 Chemical	 Engineering,	
Metallurgical	Engineering	and	Materials	Engineering	continue	to	present	
the	 current	 NATED151	 qualification	 during	 2018.	 	 The	 new	 HEQSF	
aligned	qualification	will	start	to	phase	in	during	2019.	Please	consult	

the	Prospectus	of	the	Faculty	of	Engineering	and	the	Built	Environment	
(www.tut.ac.za)	for	more	information.		

Admission requirements for the Diploma in Building

A	minimum	score	of	(4)	in	English,	(3)	in	Mathematics	and	(3)	in	Physical	
Science.	Total	APS	score:	26.	Admission	is	subject	to	available	space.

Admission requirements for the Diploma in Industrial Design 

A	National	Senior	Certificate	or	an	equivalent qualification	with	at	least	
an	 adequate	 achievement	 of	 (4)	 for	 English.	 Total	 APS	 score:	 21.	 In	
order	to	be	considered	for	admission	to	this	qualification,	you	must	first	
meet	the	minimum	academic	requirements.	All	applications	should	be	
supplemented	with	a	portfolio.

Admission requirements for the National Diploma:  Surveying

A	National	Senior	Certificate	with	an	endorsement	of	a	bachelor’s	degree	
or	a	diploma,	or	an	equivalent	qualification,	with	an	achievement	level	
of	at	least	(4)	for	English	(home	language	or	first	additional	language),	
4	for	Mathematics/Technical	Mathematics	and	(3)	for	Physical	Science/
Physical	Science.	A	total	APS	of	23	may	be	considered

Admission requirements for the Bachelors of Architecture

A	minimum	score	of	(4)	in	English	is	required	with	a	minimum	APS	score	
of	26.		Admission	is	subject	to	the	completion	of	a	Potential	Assessment	
Test	(a	6	hour	written	test)	and	availability	of	space. The	purpose	and	
intention	of	the	assessment	is	to	select	only	students	who	are	likely	to	
be	successful	 in	 their	 studies	 in	Architecture.	The	University	 reserves	
the	right	to	select	the	best	candidates	for	this	programme.

B	 Arch	 meets	 the	 educational	 requirements	 for	 registration	 as	 a	
Professional	Architectural	Technologist	with	SACAP.

Admission requirements for Postgraduate Qualifications

A	 Baccalaureus	 Technologiae	 in	 Engineering,	 Bachelor	 of	 Engineering	
Technology	Honours,	Bachelor	of	Engineering	or	a	Bachelor	of	Science	
in	 Engineering	 (in	 any	 related	 field),	 or	 an	 NQF	 level	 8	 qualification	
in	 Engineering	 (or	 any	 related	 field),	 with	 an	 aggregate	 of	 60	 %	 for	
the	 final	 year	 of	 study	 obtained	 from	 an	 accredited	 South	 African	
university.	 The	 postgraduate	 programmes	 involve	 a	 research	 project	
with	a	dissertation	and	specified	subjects.	The	candidates	should	prove	
that	 they	 understand	 a	 particular	 problem	 in	 industry	 to	which	 their	
research	applies	and	are	able	to	analyse	it,	arrive	at	logical	conclusions	
or	a	diagnosis	and	make	proposals	 for	 improvement	or	elimination	of	
the	problems.	Please	consult	the	Prospectus	available	on	the	web	site	
(www.tut.ac.za)	for	more	information.

The	Faculty	phased	in	the	Master	of	Engineering	(M	Eng)	and	Doctor	of	
Engineering	(D	Eng)	qualifications	in	2017.		The	B	Eng	Tech	(Hons)	leads	
to	a	Masters	of	Engineering	in	Chemical,	Civil,	Electrical,	Mechanical,	
Metallurgical	 and	 Polymer	 Technology.	 M	Arch	meets	 the	 educational	
requirements	for	registration	as	a	Professional	Architect	with	SACAP.

Visit	the	website	at	www.tut.ac.za 

for	detailed	information	on	the	various	courses	and	access	the	Faculty	
of	Engineering	and	the	Built	Environment	page.

For more information:

Faculty Marketer: 

Ms	Zelda	Janse	van	Rensburg

Email: 

JanseVanRensburgZ@tut.ac.za

Facebook: 

http://www.facebook.com/TUTengineeringfaculty

Twitter: 

http://twitter.com/TUTEngineering

The	 introduction	of	 the	HEQSF	 in	 the	Higher	Education	 sector	
required	 all	 public	 and	 private	 Higher	 Education	 Institutions	
(HEIs),	 including	 Tshwane	 University	 of	 Technology	 (TUT),	 to	
revise	all	its	qualifications	to	ensure	alignment	with	the	HEQSF.	

Entrance	requirements:	NSC,	NCV,	etc.	
Consult	the	brochure	for	2018	of	the	

Faculty	of	Engineering	and	the	Built	Environment	
for	detailed	entrance	requirements	(www.tut.ac.za)

*Note 1:  Students who performed well in the Higher Certificate (HC) 
may be admitted into the B Eng Tech.

B	Eng	Tech

APS
>	28

Higher	Certificate

APS

20	-	27

Note	1*

Faculty of Engineering and the Built Environment
2018 Qualifications
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•	 Higher	Certificate	in	Industrial	Engineering	
•	 Higher	Certificate	in	Mechanical	Engineering
•	 Bachelor	of	Engineering	Technology	in	Civil	Engineering
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•	 Bachelor	of	Engineering	Technology	in	Industrial	Engineering
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•	 Bachelor	of	Engineering	Technology	in	Mechatronics
•	 Bachelor	of	Engineering	Technology	in	Polymer

Admission requirements for the Higher Certificate in Engineering

A	National	Senior	Certificate	or	an	equivalent	qualification,	with	at	least	
a	(4)	for	English,	(4)	for	Mathematics	and	(4)	for	Physical	Science.		Total	
APS	score:	24.		This	is	the	general	requirement	for	the	Faculty	and	it	may	
differ	for	individual	Higher	Certificates	programmes.		This	is	a	one-year	
qualification.

Admission requirements for the Bachelor of Engineering Technology 
(B Eng Tech)

A	National	 Senior	Certificate	 (NSC	 –	 completed	Grade	12	 in	 and	after	
2008),	 with	 an	 endorsement	 of	 a	 bachelor’s	 degree	 or	 an	 equivalent	
qualification,	with	at	least	a	substantial achievement of	(5)	for	English,	
(5)	 for	Mathematics	and	 (5)	 for	Physical	 Science.	Total	APS	 score:	28.		
This	is	a	three-year	qualification	(integrated	theory	and	practical).

The	B	Eng	Tech	meets	the	educational	requirements	for	registration	as	a	
Professional	Engineering	Technologist	with	ECSA.

Departments	 of	 Building	 Sciences,	 Geomatics,	 Chemical	 Engineering,	
Metallurgical	Engineering	and	Materials	Engineering	continue	to	present	
the	 current	 NATED151	 qualification	 during	 2018.	 	 The	 new	 HEQSF	
aligned	qualification	will	start	to	phase	in	during	2019.	Please	consult	

the	Prospectus	of	the	Faculty	of	Engineering	and	the	Built	Environment	
(www.tut.ac.za)	for	more	information.		

Admission requirements for the Diploma in Building

A	minimum	score	of	(4)	in	English,	(3)	in	Mathematics	and	(3)	in	Physical	
Science.	Total	APS	score:	26.	Admission	is	subject	to	available	space.

Admission requirements for the Diploma in Industrial Design 

A	National	Senior	Certificate	or	an	equivalent qualification	with	at	least	
an	 adequate	 achievement	 of	 (4)	 for	 English.	 Total	 APS	 score:	 21.	 In	
order	to	be	considered	for	admission	to	this	qualification,	you	must	first	
meet	the	minimum	academic	requirements.	All	applications	should	be	
supplemented	with	a	portfolio.

Admission requirements for the National Diploma:  Surveying

A	National	Senior	Certificate	with	an	endorsement	of	a	bachelor’s	degree	
or	a	diploma,	or	an	equivalent	qualification,	with	an	achievement	level	
of	at	least	(4)	for	English	(home	language	or	first	additional	language),	
4	for	Mathematics/Technical	Mathematics	and	(3)	for	Physical	Science/
Physical	Science.	A	total	APS	of	23	may	be	considered

Admission requirements for the Bachelors of Architecture

A	minimum	score	of	(4)	in	English	is	required	with	a	minimum	APS	score	
of	26.		Admission	is	subject	to	the	completion	of	a	Potential	Assessment	
Test	(a	6	hour	written	test)	and	availability	of	space. The	purpose	and	
intention	of	the	assessment	is	to	select	only	students	who	are	likely	to	
be	successful	 in	 their	 studies	 in	Architecture.	The	University	 reserves	
the	right	to	select	the	best	candidates	for	this	programme.

B	 Arch	 meets	 the	 educational	 requirements	 for	 registration	 as	 a	
Professional	Architectural	Technologist	with	SACAP.

Admission requirements for Postgraduate Qualifications

A	 Baccalaureus	 Technologiae	 in	 Engineering,	 Bachelor	 of	 Engineering	
Technology	Honours,	Bachelor	of	Engineering	or	a	Bachelor	of	Science	
in	 Engineering	 (in	 any	 related	 field),	 or	 an	 NQF	 level	 8	 qualification	
in	 Engineering	 (or	 any	 related	 field),	 with	 an	 aggregate	 of	 60	 %	 for	
the	 final	 year	 of	 study	 obtained	 from	 an	 accredited	 South	 African	
university.	 The	 postgraduate	 programmes	 involve	 a	 research	 project	
with	a	dissertation	and	specified	subjects.	The	candidates	should	prove	
that	 they	 understand	 a	 particular	 problem	 in	 industry	 to	which	 their	
research	applies	and	are	able	to	analyse	it,	arrive	at	logical	conclusions	
or	a	diagnosis	and	make	proposals	 for	 improvement	or	elimination	of	
the	problems.	Please	consult	the	Prospectus	available	on	the	web	site	
(www.tut.ac.za)	for	more	information.

The	Faculty	phased	in	the	Master	of	Engineering	(M	Eng)	and	Doctor	of	
Engineering	(D	Eng)	qualifications	in	2017.		The	B	Eng	Tech	(Hons)	leads	
to	a	Masters	of	Engineering	in	Chemical,	Civil,	Electrical,	Mechanical,	
Metallurgical	 and	 Polymer	 Technology.	 M	Arch	meets	 the	 educational	
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In a major breakthrough in 
archaeological research, scientists have 
developed new techniques to directly 

date prehistoric rock paintings in southern 
Africa. The research reveals that the 
rock art of the region is much older than 
previously thought.

In a study published recently in the 
international journal Antiquity, Professor 
David Pearce, Director of the Rock Art 
Research Institute at the University of the 
Witwatersrand, Johannesburg, Adelphine 
Bonneau of Laval University, Canada, and 
colleagues at the University of Oxford 
showed that paintings in south-eastern 
Botswana are at least 5 500 years old, while 
paintings in Lesotho and the Eastern 
Cape Drakensberg, South Africa, date as 
far back as 3 000 years. These dates open 
the floodgates for researchers to ask and 
answer questions about the rock art that 
have baffled them for decades.

 The dates obtained show some 
surprising results. In some sites, paintings 
were made in the same place for more 
than 1 000 years. ‘This is astonishing,’ says 
Pearce, ‘people returned to the same rock 
shelters over very long periods of time to 
make rock paintings very similar to those 
made centuries or millennia before. This 
finding has profound implications for our 
understanding of hunter-gatherer religion 
in southern Africa.’ 

Research was conducted in the Thune 
Dam in Botswana, the Metolong Dam 
area in the Phuthiatsana Valley of Lesotho, 
and the Drakensberg Escarpment of the 
Eastern Cape in the ‘Nomansland’ region 
of South Africa. A total of 43 new dates 
were produced from these three areas, 
including the first direct dates on rock 
paintings ever in Botswana and Lesotho.

The new dates were obtained using 
radiocarbon dating. Over the decades 
rock art has proved extremely difficult 
to date directly. Indeed, this has been a 
major obstacle in this area of research. 
The success of this project is based on very 
careful chemical characterisation of the 
composition of the paint and contaminants 
on the rock. New chemical techniques 

were developed to remove contaminants 
from small samples of paint. These could 
then be dated using accelerator mass 
spectrometry (AMS) radiocarbon dating.

The two-phase research project entailed 
collecting tiny (less than 1 mm2) quantities 
of pigment from the rock painting and 
then analysing these samples to determine 
which art should be sampled for AMS 
radiocarbon dating. The samples that 
contained the most carbon-black (and 
thus the most likely to reveal dates) were 
then radiocarbon dated.

 The dates reported in this study form 
the biggest set of direct dates on rock art in 

Eland at RSA FRE1 (South Africa). 
Adelphine Bonneau

Painting of an eland at ARAL 175 
(Lesotho). David Pearce

Collection of sample for radiocarbon dating (Lesotho). David Pearce

New research reveals earliest directly dated 
rock paintings from southern Africa

South Africa and the only direct dates ever 
obtained in Botswana and Lesotho.

Lead author, Bonneau, concludes ‘This 
protocol is a step forward in the field of 
rock art dating by reducing the sample size 
to be collected, by optimising the success 
rate of such dating, and by limiting the 
impact on such valuable paintings while 
providing new chronological insights’. 

The authors of the study believe that the 
techniques they have developed have wide 
applications around the world.

Issued by Deborah Minors, Senior 
Communications Officer, Wits 
Communications
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A new study from Australia 
National University (ANU) 
on a 400-million-year-old 
fish fossil has found a jaw 
structure that is part of the 
evolutionary lineage linked 
to humans.

The fossil comes from ancient 
limestones around Lake 
Burrinjuck, 50 kilometres 

northwest of Canberra. The area is rich 
in fossil shells and corals, but also home 
to the rare skulls of extinct armoured fish 
called placoderms.

Co-researcher, ANU PhD scholar 
Yuzhi Hu, said this example was the 
best preserved skull and braincase of a 
placoderm ever found.

‘The fossil reveals, in intricate detail, 
the jaw structure of this ancient fish, 
which is part of the evolutionary 
lineage that ultimately led to humans,’ 
said Ms Hu from the ANU Research 
School of Earth Sciences.

‘The jaw joint in this ancient fish is 
still in the human skull, but is now part 
of the middle ear.’

The team used high-resolution CT 
scanning facilities at ANU to investigate 
the internal structure of the skull and 
braincase and produced high-resolution 

3-D printouts to reassemble the jaw 
elements – a technique never previously 
used for fossil vertebrates.

Ms Hu analysed the CT scanning 
data to reveal a complete set of 
internal jaw cartilages for the first time 
in any placoderm, with structures 
surrounding the jaw joint different to all 
previous interpretations.

‘The amazing preservation of the fossil 
allows us to trace the grooves carrying 
the blood supply to the jaws and brain,’ 
she said.

Co-researcher Dr Gavin Young, from 
the Department of Applied Mathematics 
within the ANU Research School of 
Physics and Engineering, said the 
direction of blood flow can be worked out 
for some major arteries.

‘The carotid arteries in humans and 
other mammals bring blood through the 
neck to supply the head with oxygen,’ 
he said.

‘The intersection of grooves on the 
floor of the braincase in the Burrinjuck 
fossil shows the blood was flowing in the 
opposite direction in the equivalent of 
the external carotid artery, which supplies 
blood to the jaw and face in humans.

‘This was the main oxygenated blood 
supply to the internal carotid artery, which 
forms a distinct groove leading to an 
opening where it entered the brain cavity.’

The extinct placoderms have been 
traditionally regarded as an evolutionary 
side branch, until the recent discovery of 
Chinese maxillate placoderms, a fossil 
group researched in Beijing by co-author 
Dr Jing Lu before she came to ANU.

‘The maxilla is the bone forming the 
upper jaw in humans,’ said Dr Lu from 
the Department of Applied Mathematics 
within the ANU Research School of 
Physics and Engineering.

‘The Chinese fish fossils have this 
bone, demonstrating a much closer 
relationship to human ancestry than 
previously thought. But other internal 
structures were apparently made of 
cartilage, and are not clearly preserved, 
unlike the Burrinjuck skull.’

Dr Lu said very few fossils preserved 
such intricate details to allow the 
reconstruction of extinct animals. 

‘The Australian fossil helps us to 
interpret these aspects in the Chinese 
maxillate placoderms,’ she said.

‘Thanks to the international 
collaboration, we are making great 
progress to work out the sequence of key 
evolutionary innovations at the origin of 
the jawed vertebrates.’

The paper is published 
in Scientific Reports.

Issued by phys.org

400 million-year-old fish fossil reveals 
jaw structure linked to humans

ANU PhD scholar Yuzhi Hu with a 3-D print of the 400-million-year-old fish fossil that 
is six times the size of the specimen. Australian National University

3-D print of the jaw.
Australian National University
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Urbanisation and the 
electrification of homes do 
not decrease the amount that 

we sleep, a new study in the journal 
Scientific Reports finds.

In this study, researchers from the 
University of Surrey, in collaboration 
with groups in South Africa, Brazil, 
Colombia and the USA, examined 
the sleeping patterns of people from 
two neighbouring communities in 
Mozambique – the small electrified 
urban town of Milange and the non-
electrified rural community of Tengua.

It has previously been suggested that 
the post-industrial world is experiencing 
a sleep deprivation epidemic. Scientists 
have proposed that people who have 
electricity stay up later, but do not 
necessarily get up later to compensate. 
The Surrey-led research team found that 
although the people in the town retired 

to bed on average one hour later, they 
did not sleep less than the people in the 
village without electricity, because they 
also rose one hour later in the morning.

The study was performed by 
Dr Andrew Beale, who spent more than 
two years living in Milange before he 
returned to the UK to work as a research 
fellow at the University of Surrey. 
Dr Beale said: ‘I noticed that the sleep-
wake patterns of people around me were 
much earlier than I was used to from the 
UK. There is an intense debate going on 
right now on how our ancestors might 
have slept, and how this was changed by 
industrialisation. Looking at the effects 
of urbanisation on these communities is 
one way of helping us understand what 
happens.’

Professor Malcolm von Schantz from 
the University of Surrey, corresponding 
author, said:

‘What these findings indicate is that 
the delay in sleep timing that comes with 
access to electricity does not directly 
cause people to sleep less.’

‘In other words, if indeed people do 
sleep less in industrialised countries, we 
can’t just blame electrification. The step 
from delayed to shortened sleep seems 
to require more changes in behaviours.’ 
Associate Professor Laura Roden from 
the University of Cape Town, senior 
author on the study, added: ‘We will 
probably never know how our ancestors 
slept. But as urbanisation spreads across 
the globe, it is important to study how 
people’s sleeping habits change. After 
they’ve changed, it will be too late!’ 

Issued by  
UCT Communication and  
Marketing Department

Urbanisation and electricity are not to 
blame for sleep loss, new study finds

Sleep is important in this modern world. www.self.com
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The aardvark, a highlight for anyone 
on a game-viewing African safari, 
will become increasingly rare 

as the world warms and dries, and the 
consequences go well beyond a decline in 
aardvark safari encounters. 

According to researchers studying 
this elusive mammal, sometimes classed 
as one of the ‘shy 5’, in South Africa’s 
Kalahari Desert, aardvarks prove to be 
highly vulnerable to the warmer and drier 
climates that are predicted for the western 
parts of southern Africa.

During the study of a number of 
aardvarks by researchers of the Brain 
Function Research Group at the 
University of the Witwatersrand, all but 
one of the study animals – as well as other 
aardvarks in the area – died because of 
a severe drought, with air temperatures 
much higher than normal and very dry 
soil in the area.

‘While unusual now, those are the 
conditions that climate change is 
likely to bring as the new normal,’ says 
Professor Andrea Fuller, the research 
group’s director. 

Dr Benjamin Rey studied the aardvarks 
as part of his postdoctoral studies. Along 
with his colleagues, he used the new 
'biologgers' technology – miniature 
sensors attached to computer chips 
and implanted into the aardvarks by 
wildlife veterinarians – to study the 
activity patterns and body temperatures 
of aardvarks living in the Kalahari. The 
researchers were not to know that during 
the year of their study there would be a 
severe drought, which led to the death of 
the study animals.  

‘It is not because the aardvark’s body 
can’t take the heat, but that the termites 
and ants that they rely on – not just for 
food but also for water – can’t take the heat 
and aridity of changing climates,’ says Rey.

Aardvarks usually sleep during the day 
in burrows that they have dug, and emerge 
at night, to feed on ant and termites, using 

their long, sticky tongues to sweep up 
thousands of insects. However, during the 
drought, the termites and ants, on which 
the aardvark depends for body energy, 
were not available.

‘As a result, the aardvarks’ body 
temperatures fell precipitously at night. 
The aardvarks tried to compensate by 
shifting their search for ants and termites 
from the colder night to the warmer day, 
so that they would not have to use energy 
to keep warm, but that was not enough to 
save their energy stores,’ says Dr Robyn 
Hetem, a co-worker on the study. ‘We 
believe the aardvarks starved to death.’ 

 The aardvarks progressively became 
skinnier and bonier. They even tried 
sun-basking to save energy, but many 
ultimately died. Their body temperatures 
dropped to as low as 25°C just before 
they died.

 Rey says that this curious-looking 
creature – described as having the snout 
of a pig, the ears of a rabbit and the tail 
of a kangaroo – is much more than just a 
curiosity to be checked off a bucket list. 

 ‘Many species of African birds, 

Aardvarks’ tragic fate points to 
worrying consequences for wildlife 

as a result of climate change

mammals and reptiles use the burrows 
dug by aardvarks to escape cold and heat, 
to reproduce, and to avoid predators. 
They can’t dig these burrows themselves. 
Without aardvarks, they would have no 
refuge. Worryingly, they could face the 
same fate as the aardvark.’

Climate change in southern Africa 
affects animals through the direct effects 
of increasing air temperatures and aridity. 
Wild dogs, for example, reduce hunting 
activity as the temperature rises. But the 
indirect consequences of heat and aridity 
may be more pervasive. Disappearance of 
aardvarks, and with them the burrows that 
they dig, will have knock-on effects for 
many other animals. 

 ‘Populations of many animals in South 
Africa are already declining as a result 
of habitat loss and over-exploitation,’ 
says Fuller. ‘Climate change adds an 
additional threat, which may push species 
to extinction faster. By 2050, the aardvark 
may not be the only species removed from 
tourist checklists.’

Issued by Wits University media centre.

An aardvark hunting at night. Wits University
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A tiny 5.5 km stretch of 
coastline along Miller’s 
Point in False Bay is yielding 
a rich trove of previously 
undescribed shrimp species, 
one of which (Heteromysis 
octopodis) enjoys a unique 
coexistence with an 
octopus (Octopus vulgaris) − 
the first known symbiotic 
relationship between a 
shrimp and a cephalopod.

But there’s more: a second shrimp 
species (Heteromysis cancelli) was 
accidentally discovered living with 

a rare hermit crab, at the back of its shell, 
while a third new species (Heteromysis 
fosteri) was found inside empty urchin and 
gastropod shells.

Octopus garden

The three new findings represent the 
combined work of a veteran marine 
biologist and a freediving wildlife 
documentary film-maker. His rare 
footage, which helped find the tiny 
shrimps, has found its way into the new 
BBC Blue Planet series.

The three new shrimp species are also 
the subject of a new paper in ZooKeys, 
published in July and co-authored 
by long-time collaborators Emeritus 
Professor Charles Griffiths of UCT’s 
Marine Research Institute and shrimp 
expert Professor Karl Wittmann of the 
University of Vienna.

The three new species, mostly bright 
red to orange in colour with series of 
either spots or stripes, belong to the 
genus Heteromysis and differ from 
previously known species by colour 
pattern, eye shape and the patterns of 
spines on their legs and tails.

Griffiths says that it’s unusual to find 
three new species of the same genus 
at the same site. Even more unusual is 
that two of the three new species were 
discovered by a Miller’s Point local, 
underwater photographer and film-
maker Craig Foster, after whom one 

of the species, Heteromysis fosteri, has 
been named.

Ongoing taxonomical surveys of 
the Cape Peninsula’s waters have 
yielded a number of recent new 
shrimp discoveries. In 2014 Wittmann 
and Griffiths described Mysidopsis 
zsilaveczi, the stargazer shrimp that was 
also discovered in the same False Bay 
‘hotspot’ by another local diver, Guido 
Zsilavecz. Yet other discoveries are still 
being prepared for publication.

Citizen scientists

It’s telling that three of the four discoveries 
have involved citizen scientists.

The symbiotic associations between 
these shrimps and other marine animals 
are intriguing marine biologists.

Foster puts it neatly: ‘You look at a 
hermit crab living in a shell and you don’t 
imagine other animals living inside with 
them – yet they allow that.’

Foster and Griffiths first began 
exploring intertidal rock pools together 
several years ago – Griffiths to collect 
specimens and Foster to observe and learn 
from a ‘master marine tracker’, the elder 
of marine science whom he describes as a 
‘gracious and patient’ teacher.

Griffiths has described over 100 
new species and, as co-author of the 
seminal Two Oceans: A Guide to the 

Marine Life of Southern Africa, he has 
established important relationships with 
citizen scientists and naturalists like Foster.

Foster has worked with many top 
scientists in different fields in over 30 years 
of film-making. His job as a wildlife film-
maker and advocate for the oceans hinges 
on his ability to communicate science in 
‘pictures and stories’.

‘But I wasn’t able to speak that science 
language very well and Charles kindly 
offered to let me join him and Jannes 
Landschoff, Griffiths’ PhD student.’

Landschoff is a hermit crab specialist 
and discovered the third shrimp species 
inside the hermit crab shell.

On many low tides for the past three 
years, Foster has gone tracking with the 
two marine biologists, studying the rich 
intertidal marine life of the region. With 
Griffiths’ accumulation of knowledge and 
big-picture thinking, this was immersion 
of a different kind.

Tracking an octopus

But Foster has also been able to add 
his own, unique contributions to the 
scientific endeavour.

He has spent every day of the past 
six years freediving in the sea below his 
home. This immersion created a ‘deep 
relationship’ with the animals in the local 
marine ecosystem, allowing him to track, 

New shrimp species has unique 
association with octopus

Heteromysis fosteri. Craig Foster
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Hetermysis cancelli. Charles Griffiths Mysids in octopus den. Craig Foster

observe and learn from them. Having 
spent years with the master trackers of 
the desert, the Kalahari San, he’d been 
well prepared.

‘There’s no one closer to nature,’ says 
Foster. He had spent a lot of time in 
nature, but it was while he was living and 
hunting with the San that he realised his 
access to the ecosystem, to the biology, 
was actually quite stunted in comparison 
to theirs.

‘They track with sound, so they can find 
animals kilometres away. Because their 
hearing is phenomenal and they speak the 
languages of animals, birds and insects, I 
felt I was in a silent world and they were in 
a world of gigantic symphony.’

The San also taught him that there are 
no shortcuts to deep connection. It took 
three years to develop Foster’s underwater 
tracking system.

‘In the first two years I found almost 
nothing. So, it’s slowly, slowly and 
then it’s noticing little signs and little 
tracks. Sometimes you watch incredible 
behaviour, but you don’t know it’s amazing 
because you don’t know what it is! And 
then the different things start to speak to 
you. That happened with the octopus.’

It was during a dive some time ago that 
he met the ‘incredible octopus’. He tracked 
her every day, helped by an ability to hold 
his breath for long periods, free from the 
encumbrances of neoprene and aqualung.

First, he had to win her trust. False 
Bay is a predator-dense environment – 
catsharks, seals, otters and bigger sharks, 
like the spotted gully shark, are all partial 
to octopus. It took six months for her to 
learn that he was no threat.

 Then Foster could follow her closely, 
observing her behaviour and her world.

‘She took me on hunting expeditions.’
From the octopus (Foster named her 

Super Star) he learnt how to move so that 
he did not give off pressure waves.

Eventually she allowed him into the 
front part of her den, her safe place, where 
he placed a camera.

‘Normally in an octopus’ den, they’d just 
take it and pull it over. But she didn’t.’

Rare footage shows her commitment 
to rigorous housekeeping, as she used her 
siphon to jettison sand and debris that the 
tide had washed into her den.

‘We had the Blue Planet [crew] come 
over and film her; one of the main 
sequences for their kelp forest film is on 
Super Star. We spent months filming her 
for that sequence.’

Den of shrimps

One thing he did notice in her den were 
the schools of tiny shrimps living with 
her. As an observer in a subterranean 
world, Foster says he doesn’t always 
know what is unusual behaviour and 
what isn’t. As he filmed the shrimps, 
he didn’t know that they were new 
to science, nor did he know that the 
commensal relationship they enjoyed 
with the octopus was unusual.

When Griffiths, who had already 
discovered new shrimps at this site, heard 
about this observation, he asked Foster to 
collect a sample from the octopus den.

Mutuality is good for 
scientific discovery.

By bringing specimens to Griffiths 
and describing what he’s observed 
and recorded, Foster feels he is giving 
something back and documenting the 
unique biodiversity of the region.

Every tiny creature is significant, 
especially in the face of the sixth mass 
species extinction, says Foster.

‘There’s the significance of how it all 
fits together: the shrimps living with the 
octopus in its den, the shrimps cohabiting 
with hermit crabs …’

As for having a shrimp named after 
him, somehow it cements a relationship, 
he says.

‘It’s an amazing feeling to have that 
name connection … It’s quite beautiful, 
and powerful. You do have an extra bond 
with that animal.’

Griffiths and Foster have also worked 
together on other discoveries. Without 
taxonomical experts like Griffiths and 
younger scientists like Landschoff, many 
of these marine discoveries would never 
be added to the scientific record.

Foster rues the decline of mentorship 
by elders in science and society, and the 
break in our knowledge of the natural 
world. He’s part of a not-for-profit 
organisation called Sea-Change, which 
has a mandate to conserve the oceans and 
human origin heritage.

‘Understanding goes back to that 
mentor, to that elder, and the knock-on 
effect is phenomenal,’ he says. ‘We have 
lost our deep connection with the wild. 
And it’s a massive trauma to the human 
psyche; our way of dealing with the world 
is a symptom of that. The way forward is 
to re-establish bonds with the tiniest of 
creatures, like shrimps, and not just the 
charismatic whales. Elders are critical to 
this communication.’

Story by Helen Swingler. Issued by 
UCT Communications and Marketing 
Department
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Shoot and share science! Show us science in our everyday lives, or 
share your photos of scientific research. Capture images that explain 

something about our world, or show something the human eye cannot 
see or simply capture the beauty and wonder of science. We’re inviting 

all and anyone with an enthusiasm for science, professional and amateur 
photographers and scientists, and science communicators to participate.

SCIENCE IN ACTION
Photograph science as it happens either in the 
natural world or in the workplace of scientists, doctors, 
researchers, etc. This excludes nature photography that 
does not depict a specific event of scientific importance.

SCIENCE OF SOUTH AFRICA
2017 is the UN International Year of Sustainable Tourism 
for Development. Let’s think about science tourism. 
Show us some world-class South African science and 
research. What makes SA science spectacular?

SCIENCE AS ART
Capture images that illustrate the beauty of 
science or show subjects in abstract ways. Images 
are able to stand alone as a work of art.

SCIENCE CLOSE-UP
Send us photos that reveal aspects of science we 
cannot see with the naked eye. Photos can be 
taken using macro lenses or by using techniques 
such as microscopy, x-ray, satellite or astronomical 
photography, magnetic resonance imaging, etc.

CLOSING DAT E : 10 November 2017

READY, SET, SNAP!

CATEGORIES

WHAT’S IN IT FOR YOU
R10 000 for the winners of each of the four 
categories Runners up will win R5000.

HOW TO ENTER
• Send us your original images of all aspects of science.
• Submit a separate entry form for each image.
• Use this entry form, or download an entry form  

from the website and send with your photos  
via email to sciencelens@saasta.ac.za, or  
upload your photos and enter online at  
www.saasta.ac.za/competitions/sa-science-lens

• Entries close on 10 November 2017

GET INSPIRED - GET IDEAS!
To view the winning entries and finalists  
in the previous competitions, go to  
www.saasta.ac.za and follow the links. Also 
follow us on Instagram at sa_sciencelens.

COMPETITION SOUTH AFRICAN SCIENCE LENS™
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COMPETITION RULES 
1) The competition is open to individuals residing in South Africa, Namibia, 

Botswana, Zimbabwe, Lesotho, Swaziland and Mozambique only.

2) Employees of NRF/SAASTA and their families are not eligible to participate.

3) Images must have been taken on or after 1 January 
2015 (i.e. must not be older than this date).

4) Only digital images will be accepted as entries; 
prints and slides will not be accepted.

5) Limited digital manipulation of images will be acceptable, 
and information of digital manipulation must accompany 
each entry for technical assessment. Cropping, highlights and 
colour enhancements are acceptable, but no elements of 
a photograph should be digitally added or removed.

6) Images can be submitted online or by email. Images should 
be of high resolution in a ..jpeg, .jpg, .gif, .png, .tif or .tiff 
format.. Files submitted with an entry may not be smaller 
than 2MB and should not be larger than 10MB. Finalists will be 
required to submit a high-resolution file of at least 300dpi.

7) SAASTA reserves the right to disqualify incomplete entries and/
or contestants who are unable to submit, upon request, a 
high-resolution photograph of at least 300 dpi at A5 size.

8) All entries submitted by email must be accompanied by a signed 
entry form as proof that the entrant has read and will abide by 
the competition rules. Persons entering online via the electronic 
entry form must tick the relevant box to indicate the same.

9) The Organiser does not accept any liability for 
lost, delayed or incomplete entries.

10) The copyright of the entire image before and after manipulation 
must be held by the entrant or the entrant must have the written 
authority of the copyright owner to submit the photograph for the 
competition. It is the responsibility of the entrant to seek all permissions 
required for the image to win under the entrant’s name, and for 
the display and publication of the entry. The Organiser reserves 
the right to request evidence of such authorities or consents.

11) Each image should be submitted with a separate entry form. 
Up to three images may be entered in each category.

12) No image may be entered in more than one category. The 

judges reserve the right to recategorise any entry.

13) Any image that has won a prize in another major competition is not 
eligible. For the purpose of this rule a ‘major competition’ is defined 
as a photographic competition receiving more than 200 entries. If an 
image has won a prize in such a competition it will be disqualified. 
Previously published images are not eligible (except if published in an 
in-house journal or publication with a circulation of under 2 000).

14) The panel of judges appointed by the Organiser will choose the winners. 
Their decision on all matters relating to the competition is final, and no 
correspondence will be entered into concerning the competition’s 
judging and organisation. Images are judged on quality, technique, visual 
impact, and their ability to communicate and engage. The description 
entered with each image form part of the judging of the entry.

15) The judges reserve the right in their absolute discretion to: a) declare void 
any entry; b) declare the whole competition or a category or categories 
void should no entries meet the required standard; c) award prizes to 
those entrants who achieve a certain standard and, if the entries taken 
as a whole do not achieve the anticipated standard, either to substitute 
prizes on offer or declare that none of the entries are worthy of a prize.

16) Winners will be notified during January 2017.

17) All winning, commended and short-listed pictures will be published 
on various platforms including SAASTA website and other 
selected publications, including mass media publications.

18) The Organiser reserves the right to reproduce and exhibit and to license 
the reproduction and the exhibition of some or all, in whole or part, 
in all media (now known or hereafter created) of all entries without 
the permission of the entrant or copyright owner or payment for such 
use, but only in connection with the promotion of and publicity for this 
competition or for use in science communication activities of NRF/
SAASTA. The moral right of the copyright owner will be acknowledged.

19) Should the Organiser wish to reproduce and exhibit any prize-
winning, commended or short-listed entries not in association 
with this competition and its objectives, then the Organiser 
will obtain permission from the owner of the copyright.

20) All images are submitted at the photographer’s risk and the Organiser 
regrets that it cannot accept any liability for any loss of, or damage 
occurring due to any images entered in the competition (how so ever 
caused), nor for any other loss or damage resulting there from.

ENTRY FORM
(NB: A separate entry form must be submitted for each photo. No more than 3 photos may be entered in a category)
Title: _______________ Surname: _______________________________________________________________________________________________

First names: _________________________________________________________________________________________________________________

Age: (please tick appropriate box):  □ Under 18  □ 18-25  □ 26-35  □ 36-50 □ Over 50

Address: ____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________________

Country: _____________________________________________________________________________________ Code: ________________________

Occupation: _______________________________________________________________________________________________________________

Contact number during office hours: _________________________________________________________________________________________

Email address: ______________________________________________________________________________________________________________

In the case of a minor, please provide the following information:

 Parent/Guardian name: _________________________________________________________________________________________________

 Parent/Guardian contact telephone number: _____________________________________________________________________________

 Parent/Guardian email address: __________________________________________________________________________________________

 Where did you hear about this competition? ______________________________________________________________________________

Please choose the category you wish to enter your image into:

□ Science in Action □ Science Close-Up □ Science as Art □ Science of South Africa

Title of the image: ___________________________________________________________________________________________________________

Describe what the image shows and/or why it has scientific value. This description is compulsory for all entries and

should be no fewer than 150 words. This description will form part of the judging alongside the photograph. Please

attach an additional page for description of image.

Where and how was the image taken? _______________________________________________________________________________________

Please provide information on digital manipulation of the image, if any: ________________________________________________________
____________________________________________________________________________________________________________________________

I confirm I have read the rules of this competition and agree to abide by them and that I took the photograph and have

full rights to use and submit the photograph for the competition.

Full name and signature: ____________________________________________________________________________________________________

Parent/Guardian signature (in case of minor): ________________________________________________________________________________

SOUTH AFRICAN SCIENCE LENS™COMPETITION
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Ladybirds are often portrayed as the 
darlings of the insect world, featuring in 
many children’s poems and story books. 
However, all is not as it seems. Behind 
the cute facade is one of the world’s most 
damaging invaders.

There are many hundreds of ladybirds 
in South Africa (some only a millimetre 
in size), but the ladybird you are most 
likely to come across in your garden is the 
harlequin ladybird, Harmonia axyridis, a 
globally invasive beetle native to Asia.

This ladybird was introduced to 
multiple locations across the world either 
intentionally as a biocontrol agent against 
pest aphids, or unintentionally by way 
of imported goods. This globetrotter has 
now spread into natural habitats on all 

Ladybirds may be pretty, but they 
have a dark side. By Ingrid Minnaar

continents except Australia and Antarctica 
with, as yet, no effective methods to 
curtail its colonisation. We do not yet 
know the exact pathway of introduction 
of this beetle into South Africa (although 
it was most likely from unintentional 
introductions). Museum records show 
that it was present in the Cape Town area 
in 2001. It has since rapidly spread across 
most of the country, currently occurring 
in all nine provinces.

Many species that are introduced to new 
regions fail to establish and spread. So, 
what makes this ladybird such a ferocious 
invader? To start with, they are large and 
aggressive, giving them the edge during 
conflicts with other ladybirds, often eating 
their opponents in the process. They lay 
thousands of eggs over their lifetime, so 
they can quickly increase their population 
numbers. Their broad diet of fruit, pollen, 
nectar and other insects means they are 
hardly ever without sustenance, yet they 
are also able to go without food for long 
periods of time. They are good fliers, 
allowing them to quickly spread and 
cover large distances. They also have a 
strong immune system. They may even be 
carriers of a biological weapon of sorts as 
they seem to be unaffected by a parasite 
they carry that kills native ladybirds. Most 
importantly perhaps, they can adjust 
their characteristics in a very short time 
period depending on their environment. 
For example, they are able to increase the 
temperature they can tolerate if they are 
exposed to a warm environment for a 
short period of time.

Why should an insect no bigger than 
a Jellytot concern you? Well, whereas 
the damage a single harlequin ladybird 
can cause is quite substantial, they can 
wreak havoc when they form large 
groups.  By cannibalising native ladybird 
eggs, larvae and pupae, the harlequin 
ladybird has become the leading cause 
of native ladybird decline in the UK. In 
North America and the UK, it damages 

soft fruit in orchards, and causes the 
loss of millions of dollars of wine in the 
US by releasing a bitter substance when 
agitated during harvest, tainting the wine 
in the process. During winter they form 
large aggregations, secreting the same 
bitter substance which stains buildings, 
furniture and clothes yellow. They have 
also been known to bite people and cause 
allergic reactions such as asthma.

We do not yet know what impact the 
harlequin ladybird is having in South 
Africa, but if North America and the 
UK are anything to go by, we should be 
keeping a close eye on it.

A citizen science initiative with the aim 
to educate the public about this species, 
gather distribution records and collect 
specimens across the country has been 
started by the CLIME lab at the Centre 
for Invasion Biology at Stellenbosch 
University (http://invasives.org.za/
component/k2/item/1239-harlequin-
ladybird-citizen-science-project-
launched). These data will be used to 
determine pathways of introduction, 
dispersal rates between geographic 
regions, and test hypotheses of invasion 
history using molecular techniques, 
thereby greatly informing management 
policies. You can also upload your photos 
of this species, along with the date and 
location of your snapshot, to iSpot.

Ingrid Minnaar is completing her PhD 
on the thermal physiology of invasive 
and native ladybirds, at the Centre for 
Invasion Biology at Stellenbosch University. 
She was always a very curious person; 
constantly wanting to figure out how stuff 
works, and why things work the way they 
do. She chose to study biology in order 
to satisfy her curiosity and love for nature, 
and completed her undergraduate, 
honours and MSc degrees in zoology at 
the University of Pretoria. Towards the end 
of her Masters degree, she developed 
a keen interest in thermal physiology 
and knew she wanted to continue in the 
field for her PhD, specifically how species 
respond to climate change effects.

ON THE COVER
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The harlequin ladybird
The bad side of a cute beetle

The harlequin ladybird, Harmonia 
axyridis, is one of the world’s 
worst invasive insects. It can be 
distinguished from other ladybirds 
by the black ‘M’ or ‘W’ on its neck 
(i.e. the pronotum). The number of 
black spots on its body can vary 
from 0 to 20, and it can range in 
colour from light orange to dark red. 
It is between 0.5 and 1.0 cm in size. 
© Ingrid A Minnaar
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Listen up! Eavesdropping on 
Cape Peninsula endemics
Marike Louw tells us about listening to frogs

Providence can come in many forms, 
and on one memorable day it came in the 
form of two stowaway cereal bars buried 
beneath the heavy field equipment in my 
70 L hiking bag. Disbelief, gratitude and 
jubilance crept across my field assistant’s 
hungry face following the snacks’ 
seemingly magical manifestation.

Mid-winter. Table Mountain. The cold 
wind pierced our clothing with chilly 
persistence on this deceivingly sunny day. 
Our lunch was sitting forgotten at the 
base of the mountain, and we had been 
trudging around the summit for 7 hours. 
But hurrah! Our unintended fast was over!

If you are a population biologist and 
your study species is tiny, visually cryptic, 
shy, and has a very particular preference 
for a very specific habitat, I’d like to meet 
you,  shake your hand, look into your 
eyes with empathy and say, ‘Don’t worry. 
I understand’.

… Then we can share a resounding 
high-five because, man, is our research 
flippen exciting or what?!

That day on the mountain, cold as 
it was and hungry as we were, was 
another marvellous field day spent 
in the fynbos recording the calls of 
the tiny Cape Peninsula moss frog, 
Arthroleptella lightfooti.

Until 2012, the Cape Peninsula moss 
frogs had been calling away in their 
unquantified groups. We care about their 
numbers for many reasons. They exist only 
in the moist seepages on the mountains 
of the Cape Peninsula – nowhere else 
in the world will you hear their cheerful 
chirps. The metropolis of Cape Town 
surrounds them and continues to spread 
with time, isolating them even more 
dramatically. Changes in their population 
might indicate a change in the state of 
the fynbos, and can bring our attention 
to management practices that should 
be implemented in order to conserve 
this unique biome. Very little is known 
about their ecology and their functional 
role in the specific environment that 

they inhabit. Their tiny size (the largest 
individuals are a mere 22 mm in length! 
Crazy!) and visually elusive nature 
make it near impossible to study their 
populations with traditional population 
estimation methods. 

THE SOLUTION?

Acoustic spatial capture recapture (aSCR) 
is a statistical technique that can be 
used to finally provide reliable density 
estimates of calling animals from data 
taken from recordings made in the 
field. Monitoring this species of frogs 
previously relied on experts listening 
and roughly quantifying the number of 
individuals calling. This is much easier 
said than done, because you can only 
imagine what it must be like to decide 
whether a large chorus of frogs consists of 
10 or 100 individuals. And what happens 
when your experts, with their extensive 
experience, retire? 

Gathering acoustic data for aSCR 
involves hiking to sites all over the Cape 
Peninsula and essentially eavesdropping 
on the calling males. In my study, six 
microphones are placed in a rough circle 
in the middle of the calling frogs. These 
microphones are attached via cables to 
a single recorder which will record the 
entire soundscape in the vicinity – we 
call this setup an ‘acoustic array’. Back in 
the confines of civilisation, the frog calls 
are isolated and are analysed by being 
run through an acoustic spatial capture-
recapture analysis, which looks at the 
information of the calls gathered across 
the six microphones and uses this to 
estimate the density of the calling animals.

One of the greatest benefits of this 
technique is that it addresses a problem 
that often leaves scientists scratching their 
heads: deciding on the size of the area in 
which to count the number of individuals. 
This problem is addressed with aSCR 
because each acoustic array determines its 
own ‘listening area’ by taking into account 

that the probability of picking up frog 
calls decreases as the distance from each 
microphone increases. With aSCR, the 
irksome problem of arbitrarily deciding 
the sampling area is overcome.

There is much more to learn with this 
powerful form of sampling in our hands. 
The frogs will start calling again in winter 
and we will be there to record them. 
Who knows what this year in the field 
will bring?

All I know for sure is that cereal bars 
will always accompany me on my future 
adventures to find these moss frogs.

Marike Louw is a researcher at 
Stellenbosch University, pursuing her 
Masters degree in Zoology. She spends 
most her time up in mountains of the 
Cape Peninsula studying frogs. She loves 
science and writing. She says she is just 
beginning to discover that there is a world 
where the two can meet – one where 
science is not necessarily reserved solely 
for fellow scientists and where writing is 
not bound by the rigid laws of journal 
publications. 

A moss frog in its natural habitat.
Marike Louw 
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Tsepo Majake discusses the 
lack of alignment of the pass 
requirements for GET and FET
In 2009, the Minister of Basic 
Education established a Task Team 
to investigate poor curriculum 
implementation in South Africa. 
One of the recommendations was to 
change the programme and promotion 
requirements of grade 1-9. 

In 2011 the National Senior Certificate 
(NSC) was adopted as national policy. 
However, the pass requirements for 
general education and training (GET) 
and further education and training 
(FET) were not aligned.

The adjusting of pass requirements 
at the senior phase level (grade 7-9) in 
July 2017 did not come as a shock to 
many who have followed the learner 
attainment discourse in South Africa.

The Department of Basic Education 
(DBE) proposed a revision of the pass 
requirements for grade 7-9. This happened 
two years after the DBE had adjusted the 
requirements in 2014 to condone learners 
who had passed all other subjects but 
failed mathematics at 20%.

The DBE argued that the basic condition 
of passing mathematics at 40% hindered 
learners from progressing from one class to 
the next if learners achieved the minimum 
requirements in other subjects. 

The argument advanced by the DBE 

THE SENIOR  
PHASE PASS  
REQUIREMENTS  
DO NOT SUPPORT  
THE IDEALS OF THE NATIONAL 
DEVELOPMENT PLAN

is that they want to align the pass 
requirements of the senior phase to those 
of the NSC. At grade 10-12, learners are 
expected to pass mathematics at 30% to 
progress to the next grade on condition 
that they meet the minimum pass 
requirements in other subjects.

The National Development Plan 
(NDP) has a prelude that states that 
education, training and innovation are 
central to the long-term development 
plan of South Africa. This statement 
is supported by the justification that 
education, training and innovation are 
core to the elimination of poverty and 
the reduction of inequality. 

If the country’s development is to be 
a success then science, technology and 
innovation must play a vital role and 
to play this role and make the required 
contribution to the knowledge economy, 
the pipeline must be well prepared and 
supported.

The contribution of science in poverty 
alleviation, for instance, is enormous. For 
example, research investigating sustainable 
practices for crop management and 
increasing yield would bring huge benefits. 
Another example would be creating 
innovative ways of using resources to 
benefit and sustain the environment. 

There are many such examples, but 
these lofty ideals cannot be sustained 
if the pipeline fails to take learners into 
university programmes that will see them 
qualify to be active in these fields. Learners 
who do not pass mathematics at grade 9 
will inevitably take mathematical literacy 
at grade 10, which then closes the door 
on mathematics, science, engineering and 
innovation.

The argument that not all learners 
should be taking mathematics because 
not all of them excel at it and not 
all of them want to pursue careers 
in mathematics is disingenuous and 
downright treasonous. All learners 
should take mathematics up to grade 
12 and then choose career paths of 
their choice. Taking mathematics up to 
grade 12 increases the learner’s options 
and also improves the pool for science, 
engineering, technology, accountancy, 
and innovation practitioners. It is 
short-sighted to say that a learner in 
the general stream should not take 
mathematics up to grade 12 simply 
because they may not require it. What 
if they need the skills only mathematics 
can provide to survive? What if the 
humanities do not give them what they 
are looking for? Do they have a choice 
to venture into other fields without 
limitations? Let us engage the Basic 
Education Department to revisit these 
potentially damaging decisions, which 
do not support national development, 
before it is too late.
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AFRICA’S LARGE MAMMALS
Stuarts’ Field Guide to the Larger Mammals of Africa.  
By Chris and Mathilde Stuart. Struik Nature. Cape Town. 2017.

This is the fourth edition of this well-known book and contains revised 
distribution maps, and many new images and marine mammals are featured 
for the first time. Africa is home to at least 1 200 of the more than 5 500 species 
of mammals around the world, providing a particularly rich variety, and this 
guide concentrates on the larger species. Some of these are easily distinguished, 
particularly the very large species, but some of the more frequently seen smaller 
mammals are also featured. The new edition has been extensively revised, 
expanded and redesigned.

After an introduction to the main vegetation zones of Africa, followed 
by notes on using the book, there is also a useful section on the families of 
mammals featured. The species descriptions are extremely detailed and include 
distributions maps where possible, as well as conservation status. The species 
accounts give details of key identification characteristics, typical behaviour, 
preferred habitat, food choice, reproduction and typical lifespans. The grouping 
of species reflects the most recent research and taxonomy. 

The book is filled with beautiful photographs, some of seldom-seen species and 
easy-to-understand distribution maps. Visually, it is a delight and a must-have on any 
nature lovers book shelves – and backpack when travelling through the continent.
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BLIND PEOPLE FOUND  
TO GESTURE LIKE SIGHTED 
ONES WHEN SPEAKING

Courtesy of the Association for 
Psychological Science and World 
Science staff
When speaking, people who are blind 
from birth gesture in much the same way 
as sighted people – and they do it in a 
way characteristic of fellow speakers of 
their own language, research suggests.

People the world over gesture when 
they talk, and they tend to gesture in 
certain ways depending on the language 
they speak. The new findings suggest 
these gestural variations don’t emerge 
from watching other speakers make 
the gestures, but from learning the 
language itself.

‘Adult speakers who are blind from 
birth also gesture when they talk, and 
these gestures resemble the gestures 
of sighted adults speaking the same 
language,’ said psychological scientist 
and lead researcher Seyda Özçaliskan of 
Georgia State University. 

‘This is quite interesting, since blind 
speakers cannot be learning these 
language-specific gestures by watching 
other speakers gesture.’

While the study focused on English 
and Turkish, the researchers say these 
two represent a broader pattern in the 
world’s languages. When it comes to 
expressing motion in space, Dutch, 
Swedish, Russian, Icelandic, and Serbo-
Croatian are similar to English, while 
French, Spanish, Hebrew, Japanese are 
more like Turkish. 
World Science, http://www.world-science.net

BREAKING THE SUPERMASSIVE BLACK HOLE SPEED LIMIT

A supermassive black hole.
Los Alamos National Laboratory

PREDICTING TB’S BEHAVIOUR

By Ekaterina Pesheva
Novel molecular tests are gaining 
popularity as a rapid way to detect 
genetic mutations that render 
tuberculosis impervious to drugs. 
Yet, how well these new tests fare in 
gauging risk of actual drug failure and 
patient death has remained unclear.

Now, research led by scientists at 
Harvard Medical School 
reveals that when it 
comes to predicting 
response to 
treatment and 
risk of dying, 
molecular tests 
that detect 
resistance to 
a class of TB 
drugs known as 
fluoroquinolones 
may be as good, and 
even superior, to traditional 
drug-sensitivity tests conducted in lab 
cultures.

Traditional drug-sensitivity 
tests – which involve exposing a 
bacterial strain to a series of drugs 
to determine which medications the 
bacterium responds to – can take 
up to eight weeks to yield results. By 
comparison, point-of-care molecular 
tests provide results within hours, 
expediting treatment decisions.

However, while these tests can 
reveal the presence of a genetic 

mutation within hours, their 
predictive accuracy in terms of 
treatment outcomes has not been well 
established.

Past research has indicated that 
molecular tests may fail to detect 
resistance mutations in more than 
30% of strains insensitive to the 

drug moxifloxacin, which has 
fuelled anxiety about 

their reliability 
as resistance 

detectors.
‘Culture-based 

testing is still 
considered the 
gold standard 
for diagnosing 

TB resistance, 
but our results 

should provide 
reassuring evidence 

that molecular tests, which 
are faster in detecting resistance 
mutations, are just as reliable, if 
not better, in predicting overall 
treatment outcome as a result of such 
resistance-causing gene alterations 
in patients who fail treatment with 
fluoroquinolones,’ said study lead 
investigator Maha Farhat, assistant 
professor of biomedical informatics 
at Harvard Medical School and a 
pulmonary expert at Massachusetts 
General Hospital. Harvard Medical School

Wikimedia Commons

Mycobacterium tuberculosis. 
Tuberculosis bacteria – 

A new computer simulation helps explain 
the existence of puzzling supermassive 
black holes observed in the early universe. 
The simulation is based on a computer 
code used to understand the coupling of 
radiation and certain materials.

‘Supermassive black holes have a speed 
limit that governs how fast and how 
large they can grow,’ said Joseph Smidt 
of the Theoretical Design Division at 
Los Alamos National Laboratory, ‘The 
relatively recent discovery of supermassive 
black holes in the early development of the 
universe raised a fundamental question – 
how did they get so big so fast?’

Using computer codes developed 

at Los Alamos for modelling the 
interaction of matter and radiation 
related to the lab’s stockpile stewardship 
mission, Smidt and colleagues created 
a simulation of collapsing stars that 
resulted in supermassive black holes 
forming in less time than expected, 
cosmologically speaking, in the first 
billion years of the universe.

The research shows that the simulated 
super massive black holes are also 
interacting with galaxies in the same way 
that is observed in nature, including star 
formation rates, galaxy density profiles, 
and thermal and ionisation rates in gases. 
Los Alamos National Laboratory
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QUEST MATHS 
PUZZLE NO. 42
 
 
 
 
 
At a party at college, 
three hosts/hostesses 
were asked to pin their 
names on their shirts. It 
looks as though they 
wrote numbers instead. 
Can you figure out their 
names?  
Here are the names on 
the tags: 31770, 317537, 
and 31573

Answer to Maths Puzzle no. 41:  
0, because a taller person will always 
shake hands with a shorter person, 
but the shorter person will not want to 
shake hands with them.

WIN A PRIZE!
Send us your answer (fax, 
e-mail or snail-mail) together 
with your name and contact 
details by 15:00 on Friday 6 
October 2017.

THE FIRST CORRECT ENTRY 
THAT WE OPEN WILL BE 
THE LUCKY WINNER. WE’LL 
SEND YOU A COOL TRULY 
SCIENTIFIC CALCULATOR! 

► Mark your answer  
‘Quest Maths Puzzle no. 42’ 
and send it to: Quest Maths 
Puzzle, Living Maths, P.O. Box 
195, Bergvliet, 7864, Cape 
Town, South Africa .  
Fax: 0866 710 953.

Email: livmath@iafrica.com. For more  
on Living Maths phone (083) 308 3883  
and visit www.livingmaths.com.

AUTOMATED PAINTING OF INDIVIDUAL PIECES

The new SelfPaint automated painting 
system which has been developed 
by the Fraunhofer Institutes for 
Manufacturing Engineering and 
Automation IPA and for Industrial 
Mathematics ITWM, together with 
the Fraunhofer-Chalmers Research 
Centre for Industrial Mathematics 
FCC in Sweden, offers reductions 
of 20% in paint use, 15% in energy 
consumption and 5% in production 
time, for example in painting vehicles. 
The system is also claimed to offer 
significant advantages compared 
with manual painting operations, 
which have previously been the 
preferred option. 

Regardless of the industry, products 
are becoming increasingly customised 
and now the self-programming 
SelfPaint booth is said to offer 
companies a solution to this problem 
for the first time – and opens the 
door to a wealth of savings. 
‘Our SelfPaint technology 
enables the automated 
painting of small batches 
and even single pieces,’ 
says Dr Oliver Tiedje, 
IPA group manager and 
coordinator of the project. 

Automated painting 

is a five-step process. First of all, 
the researchers use robust state-of-
the-art systems to produce a three-
dimensional scan of the component. 
Data from this scan form the basis for 
a fluid dynamic simulation: customised 
software simulates the trajectory of the 
paint particles and then determines 
the optimum volume of paint and air 
needed to achieve the required coating 
thickness. In the third step, the system 
uses the simulation data to plan the 
robot path for the painting process. The 
painting process itself is then carried 
out. In the fifth and final step, the 
quality of the paintwork is inspected 
to check that the required coating 
thickness has been achieved. Fraunhofer-
Gesellschaft

Multi-physical simulation of a high-rotation 
atomiser with internal charging. In this example, 
the simulation is being used to calculate the 
drop trajectory on the car body of a Volvo V60. 
© Photo Fraunhofer FCC

CURIOSITY MARKS FIVE YEARS ON MARS

NASA’s Curiosity Mars rover, which 
landed near Mount Sharp five years ago, 
is examining clues on that mountain 
about long-ago lakes on Mars. Curiosity 
sent its first images back to earth on 5 
August 2012 – but Mars was so far away 
that the transmissions at the speed of 
light (300 000 km/second) took nearly 
14 minutes to travel from Mars to Earth, 
which that day were about 248 million 
kilometres apart.

Those first images included a view 
of Mount Sharp and showed that an 
ancient lake environment on this part 
of Mars offered the conditions needed 
for life – fresh water, other key chemical 
ingredients and an energy source.

On Mount Sharp since 2014, Curiosity 
has examined environments where both 
water and wind have left their marks and 

Curiosity’s international science team 
concluded that habitable conditions 
lasted for millions of years. With higher 
destinations ahead, Curiosity will continue 
exploring how this habitable world 
changed through time. NASA

Curiosity on Mars. NASA
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