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International Year of Artisinal Fisheries 
and Aquaculture
In total around 492 million people 
depend at least partially on small-
scale fisheries for their livelihoods, 
and small-scale fishers produce 
an astounding 40% of the global 
fisheries catch. Furthermore, small-
scale fishers and fish workers account 
for 90% of the people who work 
worldwide in capture fisheries values 
chains. As a healthy source of protein 
and micronutrients like omega-3 fatty 
acids, selenium, calcium and zinc, fish 
are of course also essential to global 
food security.

These are some of the reasons 
why, in 2017, the 72nd Session of 
the General Assembly of the United 
Nations (UN) proclaimed 2022 as 
the International Year of Artisanal 
Fisheries and Aquaculture (IYAFA 
2022), with the FAO serving as the 
lead agency and with the aim of 
raising awareness and promoting 
dialogue and collaboration. The vision 
statement for IYAFA 2022 reads as 
follows: “A world in which small-scale 
artisanal fishers, fish farmers and 
fishworkers of both genders are 
fully recognized and empowered 
to continue their contributions to 
poverty alleviation, human well-being 
and resilient and sustainable food 
systems through the responsible 
use of fisheries and aquaculture 
resources and socio-economic 
development.”

With August having been Women’s 
Month, it is also apt to point out that 
4 in 10 fishers or fishworkers globally, 
are women.

To be honest, before compiling 
this edition I knew very little about 
small-scale fisheries, and I have gone 
fishing myself maybe two or three 
times in my entire life. But, in reading 

Cover image
A man on a traditional fishing boat off the 

coast of Zanzibar, at sunset. Photo: Deposit-
Photos (72084107, submitted by zlikovec).
Every care is taken in compiling the contents of 
this publication, but we assume no responsibility 
for effects arising therefrom. The views expressed 
in this magazine are not necessarily those of the 

publisher. Content may be copied or shared with 
acknowledgement to Quest as well as the author 
where stated. Copyright of republished material 

and images remains with the original source.

EDITOR’S NOTE

the articles from our contributing 
authors I was fascinated by the many 
facets of artisanal fisheries – proving 
once again how we are inextricably 
linked to the natural systems around us, 
and how important it is to protect that 
relationship.

Reading about the incredibly innovative 
traditional fishing methods of Africa, 
about new technology that allows 
scientists to use fin DNA to track great 
white shark populations, about the 
deep socio-cultural meaning that 
fishing communities attach to the 
water systems they call home, and 
about the unique ecosystems found in 
estuaries, my eyes were opened to a 
world I scarcely knew existed. In spite of 
the fact that I – like most of us – enjoy 
eating fish on a regular basis!

I hope reading this edition will be as 
interesting and illuminating for you as it 
was for me.

For more information about IYAFA 2022, 
please visit www.fao.org/artisanal-fisheries-
aquaculture-2022/home/en/. You can also 
watch a promo video here: https://www.
youtube.com/watch?v=0s6N_89xXIU&t=10s. 
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Aquaculture (IYAFA 2022). Kungacishe kube izigidi ezingu 492 zabantu ezincike 
ekudobeni ofishi ukuze baziphilise, laba badobi abancane bakhiqiza imikhiqizo 
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Seafood is widely consumed worldwide, and many of us know that the seafood we 
consume is more likely than not extracted by large commercial fisheries. Unfortunately, 

this means that we often fail to recognise the critical contribution made by other, 
smaller fisheries to regional food security and coastal societies. This year, the Food and 
Agriculture Organisation of the United Nations (FAO) are highlighting the importance of 
small-scale artisanal fisheries and aquaculture for food systems, livelihoods, culture and 
the environment. These fisheries are also important for several of the UN’s Sustainable 

Development Goals (SDGs), especially in developing countries where 97% of such 
fishers live alongside domestic or foreign commercial sectors.

The value of small-scale fisheries: 
about so much more than poverty and protein

Small-scale fisheries (SSF) contribute about half of the 
global fish catches (about 32 million tonnes). Around 
492 million people depend, or partially depend, on 
engagement in SSF, where 60 million people are directly 
employed, 53 million are engaged in subsistence fishing, 
and 379 million household members rely on these 

fisheries. In addition, 4 out of 10 small-scale fishers are 
women.

The challenges that fishers and processors face in the 
SSF sector, including those who fish for subsistence, are 
well described – high levels of poverty, impacts of climate 
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Small-scale fishers make their living on the ocean or the banks of rivers and estuaries, like this one, seen from high above.

THE VALUE OF SMALL-SCALE FISHERIES | THEME
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change and other anthropogenic ecological stressors, 
and the fact that as a group, they are often overlooked in 
decision-making processes (not only concerning resource 
management but also in terms of broader social and 
economic development). Small-scale fisheries governance 
is often regarded as a wicked problem to be solved. This 
framing means that we often overlook the immense value 
small-scale and artisanal fisheries hold for society, ignoring 
the vital role they have in sustainable development 
beyond securing food security at the small scale. 

Not ‘just’ protein – but well-being, and heritage
One of the benefits of SSF beyond food security is 
demonstrated by the value that fish hold for women’s 
health and, therefore, the next generation. The 
“Illuminating the Hidden Harvest” report makes a clear 
case for the importance of fish protein to the nutritional 
security of women, and as a consequence, for the 
nutritional security of unborn or breastfeeding children 
(critical given the importance of the first 1 000 days of life 
to children’s long-term development). The report’s findings 
state that SSF landing could provide 987 million women 
with 50% of the recommended nutrient intake of omega-3 
fatty acids, and 477 million women with over 20% of the 
recommended nutrient intake of calcium, selenium and 
zinc. This directly relates to SDGs 2 (Zero Hunger) and 3 
(Good Health and Well-being).  

Notably, the intrinsic value of SSFs are often obscured 
by the focus on statistics, which tend to render the 
sector in terms of its contribution to nutritional security 
(percentages of protein it supplies) or employment. 
However, the value of fisheries to well-being cannot be 
framed by such indicators alone. There is no clear way 

to measure the value of a livelihood regarded as one’s 
heritage or the pride felt in teaching your children to do as 
your grandfather taught you.

There is an oft-repeated adage that “fishing is in your 
blood”. What does it mean if someone who subscribes to 
that can no longer fish? Is decent work (SDG 8) sufficient as 
a goal for this sector? In a country like South Africa, facing 
an official unemployment rate of 34.5%, the alternative 
livelihoods debate needs to consider such intrinsic values 
for the definition of “decent” – and urgently so.

In South Africa, the SSF sector, comprising approximately 
28 000 fishers, shares the inshore space with a robust and 
well-funded recreational fishing sector that often targets 
the same species. The Policy for Small Scale Fisheries 
(#474 of 2012) explicitly recognises the role SSFs play in 
poverty alleviation, job creation, livelihoods, and food 
security. However, these fisheries’ more intrinsic social-
cultural importance is poorly understood and often not 
accounted for or widely recognised.

The South African small-scale fisheries sector is often 
mistreated (in terms of access, capital and governance) 
and maligned (as this sector is often considered the 
source of illegal fishers). There is also an assumption that 
small-scale fisheries and aquaculture are only marine – 
despite the long history of fishing native and introduced 
freshwater species. Our understanding of the critical 
contribution that SSF can make to development in South 
Africa is limited by the narrow focus of many of our 
discussions around the contribution SSF makes (and can 
make), specifically in South Africa.

Traditional fisherman in his outrigger dugout canoe (galawa) off Grand Comoro.
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Complexity, engagement and hidden value
Given the wicked problem of fisheries worldwide and the 
particular problems of the South African context, what are 
the critical points for achievable research objectives in this 
sector? First, there is a need to move away from the binary 
framing of challenges, instead recognising the complexity 
of these systems. The traditional conservation vs social 
justice or economy vs conservation discourses are typical 
examples that lead us down a debate of “fish or people?”, 
“ecology or jobs?”. It is the same politically expedient 
argument that allows for critics of the mining sector to be 
silenced as anti-development.

THEME | THE VALUE OF SMALL-SCALE FISHERIES
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Bark canoe on the Musapa River, Mozambique. 

In shifting away from binary framings, we should consider 
a research agenda focusing on how to meaningfully 
improve multi-scalar governance in our fishery systems by 
creating communal spaces where multiple stakeholders 
are continuously engaged to improve decision-making.
We must also seriously consider how we will create the 
necessary space for the heritage and identity values of 
fisheries to be preserved without locking our fishers into 
a static identity of “historical”. How do we value their 
input into local food value chains and economies without 
dismissing them when these inputs decrease over time? 
Given the current lack of alternative livelihoods and the 
difficulties associated with developing the small-scale 
coastal economy, agendas that seek to centre these 
communities as people foremost and producers second 
must be designed and realised.

SSF already adds immense value to humans beyond their 
role in food security. Considering and promoting the 
intrinsic values these fisheries hold can make a meaningful 
contribution to local and regional sustainability, which is 
becoming increasingly critical.

Article written by Dr Louise Gammage  and Dr Marieke Norton  of 
the Marine and Antarctic Research for Innovation and Sustainability 
(MARIS) institute at the University of Cape Town (UCT).Communal fishing using thrust baskets and spears in the 

floodplain of the Kavango River, Namibia. 
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Fishing is one of the earliest forms of hunting as the prey can be caught using relatively 
simple gear. A wide variety of traditional fishing methods has been developed in Africa 

and many of them still provide valuable protein and income for rural communities. 
These methods typically harvest aquatic resources (freshwater and marine) sustainably, 
and their success is ensured by the intimate knowledge that traditional fishers have of 
the behaviour and seasonal abundance of their prey. Furthermore, traditional fishers 

typically have a vested interest in the sustainability of their harvest as they depend on 
these resources for their livelihoods.

A rock painting in KwaZulu-Natal dating from 45 000 years 
ago shows men spearing fish from canoes. Tomb paintings 
in Egypt illustrate the use of fishing spears with retrieval 
lines, gill and seine nets, valve traps, and lines with hooks 
about 4 400 years ago. The use of fishing rods with simple 
wooden reels is recorded 3 900 years ago, more than 3 200 
years before they were invented in the West. 

Traditional fishing methods include the use of spears, 
bows-and-arrows, fishing rods, barriers, traps and nets. The 
use of poisons is an ancient method of catching fish that is 
effective in shallow swamps and pools. Some poisons, such 
as those from the coral tree, have a neurotoxic effect that 
paralyses the fish. Others, such as extracts from beach-
poison-vine, stop the fish from absorbing oxygen through 

Traditional fishing methods of Africa – 
and why they need to be conserved
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Handmade, foldable valve fish traps in Zanzibar.

THEME | TRADITIONAL FISHING METHODS OF AFRICA



QUESTONLINE.ORG.ZA  Quest Vol. 18 No. 3 | 2022     9

TRADITIONAL FISHING METHODS OF AFRICA  | THEME

its gills. Some intrepid fishers use a concoction of powdered 
wood mixed with milkbush sap, crushed scorpions and 
caterpillars, snake venom and toad secretions to make a 
deadly cocktail!

Various fishing methods
Spears are probably the most widely used traditional fishing 
gear in Africa. Initially spear points were made from wood, 
bone, horn or ivory but later copper and iron were used. 
The metal tips typically have backwardly pointed serrations 
to prevent the fish from escaping. Gwembe children in 
Zambia make small fishing spears by inserting thorns into 
the ends of reed shafts. The Twa people on the Kafue Flats 
in Zambia previously speared fast-swimming fishes from 
mbulu (dark huts). In 1955 there were over 250 mbulu but 
this traditional fishing method has sadly disappeared. Bow-
and-arrow fishing has been recorded in Liberia, Angola, 
Mozambique and South Africa. 

Some rural fishers use curved thorns or fish bones, carved 
wood, shell or bone, rhinoceros beetle horns and eagle 
beaks or talons as hooks when line fishing. Gorges, which 
are double-pointed pieces of wood, bone or shell that are 
tied off-centre onto the end of a fishing line and lodge 
crosswise in the throat of the fish, are widely 
used in central Africa instead of hooks.

The baVenda in southern Africa use a unique 
device for catching fish that comprises a palm 
leaf stem from which all the thorns except the 
last one has been cut off. The whole stem, a 
combined rod and baited hook without a line, 
is dipped into the water. 

Fishers in Zambia and the Congo attach baited 
hooks to lines hanging from banana-shaped 
wooden floats that turn over when the bait 
is taken. Lungwa fishers in Zambia attach a 
cluster of handmade bells to their rods, which 
are stuck into the riverbank, to alert them to a 
strike. In Nigeria fishers have modified rodent 

snares into fish-catching devices that have automatic 
trigger-releases that pull the fishing rod sharply upwards 
when a fish bites! 

Fishers in the Comoros have developed a sophisticated 
handline fishery that targets oilfish but also catches 
coelacanths by accident. Previously their lines were made 
from coconut coir but they now use strands of cotton 
twisted into a strong cord (tsissi) that is rot-proofed in an 
emulsion of tree bark. Their large metal hooks are baited 
with fish, squid, octopus or crab. The fishers set out to sea 
in handmade wooden dugouts with outriggers (galawas) 
and fish at depths of several hundred metres, usually at 
night. They even know, when a fish bites, whether it is an 
oilfish (which fights hard like a shark) or a coelacanth (which 
is sluggish but dogged, like a large grouper).

Traps and barriers
Barriers made from reeds, papyrus or sticks are commonly 
used in Africa to guide fish into enclosures or traps where 
they can be speared. Barriers are also used to intercept the 
breeding and feeding migrations of fishes and are typically 
set on receding water levels, on a drying floodplain, or on 
an outgoing tide. Rock barrier traps are laid out in arcs in 
the intertidal zone and can be seen at Stilbaai, Rooi-Els and 
Skipskop in the southern Cape. Fish swim over the barriers 
at high tide and are trapped when the tide recedes. Rock 
barrier traps are also used in rivers in Malawi, Botswana 
and Namibia and, most recently, on the Orange River below 
the Vanderkloof Dam in South Africa where water released 
for hydro-power generation stimulates fish to swim 
upstream into the flooded traps. 

Traditional fish traps typically have two designs. Constriction 
traps are trumpet-shaped and set in fast-flowing water and 
they trap fishes that force their way down the increasingly 
narrow tunnel. Valve traps are conically shaped with a 
funnel-shaped entrance that projects into the basket where 
it forms a ‘valve’ of interlocking sticks that the fish can enter 
but not leave. Small valve traps are made from sedges or 
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Handmade fishing reel and twine at Vilanculos, Mozambique.

 

Mike Bruton

Traditional fishing  
methods of Africa
Fishing is one of the most ancient forms of hunting and has 
spawned an astonishing variety of innovative methods and 
equipment used to outwit and catch fishes and other aquatic 
animals. Traditional fishing methods of Africa addresses 
a much neglected but very important part of Africa’s 
technological heritage: it’s indigenous fishing technologies. 

These ancient technologies, developed and used over a 
period of 10 000 years, are still in use in rural Africa today 
to harvest aquatic resources in a sustainable way. This has 
ignited renewed interest in their potential to encourage  
long-term and sustainable use of fish stocks.

Brilliantly illustrated and clearly written, this book serves 
as a perfect introduction to a fascinating topic that will 
enhance your appreciation of indigenous knowledge systems 
in Africa.
 
About the author
Mike Bruton studied zoology and social anthropology 
at Rhodes University and has had a lifelong interest in 
indigenous knowledge systems. He took a keen interest 
in the traditional fishing methods of the rural people of 
Zululand, Mozambique and Botswana while conducting 
research on fishes there. He has made extensive collections 
of traditional fishing gear and has continued to pursue this 
interest during his further travels in Africa and the Indian 
Ocean Islands. He was also instrumental in establishing  
an Angling Museum in Knysna that includes traditional 
fishing gear.

Indigenous Knowledge Library
The breadth and scale of African indigenous 
knowledge systems (IKS) has been frustratingly 
difficult for learners and teachers to research, 
despite the emphasis placed on IKS in the 
curriculum.

Cambridge’s Indigenous Knowledge Library 
series offers a wealth of readily available, exciting 
and accessible material as a resource for high 
school learners and teachers for researching this 
invaluable aspect of our heritage.

Written by authorities in their fields, the series 
reveals the relevance and richness of African 
indigenous knowledge across a range of topics.

The books are filled with full-colour illustrations, 
information boxes and activities. Helpful extras 
include a glossary, an index and a list of resources 
that will simplify the process of discovery and 
enhance the enjoyment of learners and teachers as 
they delve into their African past.

Other titles in the Indigenous Knowledge Library 
include:

• Astronomy of Timbuktu
• Great South African inventions
• Indigenous mining and metallurgy in Africa
• Traditionally useful plants of Africa
• The archaeological heritage  of Africa
• Fossils for Africa
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Traditional fishing 
methods of Africa

ISBN  978-1-107-56187-8

Mike Bruton’s book on the traditional fishing methods of Africa, available in 
book stores and online.
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reeds whereas large traps, up to 5 m long, are made from 
sticks. A valve trap is depicted in the Sun Temple of King 
Niussere built in ancient Egypt 4 400 years ago!

The famous barricade fish traps at Kosi estuary in 
Maputaland comprise barriers 
constructed from wooden poles worked 
into the mud and interwoven with 
brushwood and planted with mangrove 
saplings. The barriers are set at right 
angles to the water flow with a clear 
channel between them that allows 
unimpeded tidal interchange and fish 
movement. Valve traps are set in the 
barriers facing upstream so that they 
catch large, seaward-moving fish. 

Crafty nets
Archaeological records reveal that 
meshed nets were used in ancient Egypt 
over 6 500 years ago. Fishing nets are 
divided into two groups: those that 
are actively used to catch fish, such as 
scoop, lift, cast, seine, purse and trawl 
nets, and those that are passive and into 
which fishes swim, such as drift, tangle 

and gill nets. Tangle nets, which entangle the fin spines 
of fishes from the side, are handmade from plant fibres. 
Unlike gillnets, their mesh sizes are not of equal size but 
they are nevertheless efficient enough to meet the needs 
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Young fishermen with catches made using homemade fishing rods in the Upper Kavango River in Angola.

Artist’s impression of the now-extinct mbulu dark hit fishing method that was 
used on the Kafue Flats in Zambia.

THEME | TRADITIONAL FISHING METHODS OF AFRICA
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of subsistence fishermen. Fishers swim directly into gillnets 
which entangle with their gill bones.

Early nets were laboriously handwoven from fibres of beach 
hibiscus, palm trees, soap-nettle and other plants. The 
rough yarn was initially twisted together without knots but 
the finer, smoother fibres used later required knots. Flares 
and chum, such as fish entrails, are often used to lure fishes 
into nets. Simple fish aggregation devices (FADs) are widely 
used to gather fish together and make them easier to catch. 
On Lake Albert and in Nigeria and Mozambique clumps of 
grass are thrown onto the water surface to attract fishes 
whereas papyrus and water hyacinth clumps are used as 
FADs on the Shire River in Malawi.

The fishing baskets used by traditional African fishers 
include drag, scoop and thrust baskets. On the Phongolo 
River floodplain in Maputaland isiFonya thrust basket 
drives were previously highly sociable events that attracted 
hundreds of people but today just a few dozen men, 
women and children participate. Sadly, this traditional 
spectacle is about to die out although it previously yielded 
up to 400 tonnes of fish per year. Thrust basket drives also 
take place in Mozambique, Zambia and Angola.
 
Boat building and sails
Boats used by traditional fishers range from simple rafts 
made from papyrus or palm fronds to crude canoes made 
of bark. Wooden dugout canoes are very widely used 
in Africa on freshwater lakes and rivers as well as along 
the marine coastline. They are carved from the trunks of 
mango, lucky bean, wild teak, mahogany and sycamore fig 
trees but large trees are becoming scarce and fibreglass 
replicas are now being used in Botswana and elsewhere. 
Canoe paddles (nkhafu in Malawi) are made from light but 
hard wood such as wild teak.

Dhows with triangular lateen sails, pointed bows and 
square sterns are commonly used off the East African 
coast for fishing. They either take the form of sailed dugout 
canoes (galawas) with two outriggers or more sophisticated 
clinker-built, wooden sailing boats with rudders. In 
Madagascar fishing pirogues have developed differently 
with one outrigger and a square sail that is supported by 
two masts (a Malaysian influence).

Cooking fish
Fish catches are preserved and cooked in a variety of 
ways depending on the species (its size and oiliness), the 
availability of salt, distance to the market, local climatic 
conditions, and local customs and preferences. Small fish 
such as kapenta and young cichlids are flash fried in hot oil 
and eaten whole. 

Medium-sized fish are gutted, butterflied, salted and sun- 
or wind-dried. Large, oily fishes such as catfish, tigerfish, 
tilapia, eels and lungfish are gutted, sun dried and then 
smoked over a cool fire, which both preserves their flesh 

and adds a delicious flavour, but smoking requires large 
amounts of wood which is becoming increasingly scarce.

Modern? Or more primitive?
The so-called ‘modern’ fishing methods that have recently 
been introduced into Africa are, in fact, primitive compared 
to traditional practices. They typically overexploit aquatic 
resources and represent a major threat to rural fisheries. 
They include nylon throw nets, small-meshed monofilament 
nylon gill nets, and large-mesh gill nets used for catching 
sharks for the shark-fin trade but which also catch dolphins, 
coelacanths, turtles and dugongs in Madagascar and 
Tanzania as an accidental bycatch. They also include micro-
mesh, insecticide-impregnated mosquito nets that are used 
as seine nets or to cover fish traps. The deadliest of these 
‘modern’ methods are commercially made poisons and 
explosives that are devastating aquatic communities.

The impact of these ‘modern’ fishing methods is worsened 
by the fact that they are often used by migrant fishers who 
have no vested interest in the long-term, sustainable use of 
a local resource.

For this reason, it is just as important to conserve traditional 
fishing methods that use aquatic resources sustainably as it 
is to conserve the resources themselves.

Article written by Mike Bruton of the South African Institute for Aquatic 
Biodiversity (SAIAB), who is the author of the book, Traditional fishing 
methods of Africa (see insert of cover), available in bookstores.

Ornamental fish trap from Malawi.
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Estuarine fisheries: 
Where salt water, fresh water and people meet
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Subsistence anglers from the Kowie Estuary.

Imagine two bodies of water meeting for the first time, salty sea and a freshwater 
river. They reach out and shake hands, creating a mix of salty and fresh water, full of 
nutrients and animals. Meet the estuary, formally defined as a semi-enclosed body 

of water which is always or sometimes connected to the sea, has a salinity (i.e. level 
of saltiness) somewhere between that of the sea and freshwater reaches, and has a 

range of characteristic plants and animals. Estuaries are incredibly diverse environments 
with different habitat types, and generally have high levels of primary productivity. But 
estuaries don’t only produce a rich habitat for many fish. They also become extremely 

important to the livelihood of the people who live alongside their banks.

Estuaries are incredibly diverse environments with a variety 
of different habitat types, and generally have high levels 
of primary productivity. Despite facing hugely fluctuating 
temperature, salinity and turbidity conditions on almost 
an hourly basis, estuaries make ideal homes for numerous 
fish species. Some fish species use estuaries as nursery 
areas when they are juveniles, moving out of estuaries into 
the marine environment as adults. These are the estuary-
associated species, many of which are heavily targeted 
by recreational and subsistence fishers. Exploitation and 
overfishing have been identified as the biggest threats to 

estuary-associated fishes in South Africa, with the stocks 
of many of the targeted species being listed as heavily 
overexploited or completely collapsed. 

Fish movements and acoustic telemetry
Over the past 20 years, researchers from the South 
African Institute for Aquatic Biodiversity (NRF-SAIAB) and 
Rhodes University, in collaboration with the Norwegian 
Institute for Nature Research (NINA) have been studying 
the movements of several estuary-associated species 
in a number of South African estuaries using acoustic 

THEME | ESTUARINE FISHERIES
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telemetry. This method makes use of sound (‘acoustic’) 
to remotely record tagged animals (‘telemetry’). Animals 
are tagged with acoustic transmitters which each have a 
unique identification code; on successful release, these 
animals then swim around and the pings released by the 
transmitter are recorded on acoustic receivers deployed in 
the sea or estuaries. Some transmitters have an expected 
battery life of up to 10 years. Just imagine, a fish tagged 
when you are 10 years old may very well still be swimming 
around when you turn 20! 

The studied species are all readily and actively targeted 
by both recreational and subsistence anglers. These 
include the dusky kob, white steenbras, spotted grunter, 
leervis/garrick and Cape stumpnose. The insights into 
their movements have been nothing short of fascinating. 
Some species show extreme long-term residency (i.e. stay 
more or less in one place) to a single estuary (e.g. spotted 
grunter in the Goukou and Sundays estuaries, dusky kob 
in the Sundays Estuary); others seem quite happy to move 
between estuaries (e.g. juvenile leervis tagged in the Kowie 
Estuary visited at least 10 other estuaries; spotted grunter 
tagged in the Kariega Estuary spent 15% of their time in 
other estuaries); some displayed different movements 
depending on where they were tagged in an estuary 
(e.g. Cape stumpnose in the Kowie Estuary); others used 

estuaries quite differently depending on whether they were 
tagged in an estuary or the adjacent marine environment 
(e.g. dusky kob tagged in the Sundays Estuary and adjacent 
surfzone). What is also becoming increasingly evident is the 
extent to which large adult estuary-associated species also 
use estuaries. Adult white steenbras, which are supposed 
to be entirely marine, were recorded moving into the Great 
Fish Estuary on spring high tides; adult leervis have been 
recorded ‘popping’ their heads into numerous estuaries 
along the coastline prior to their annual migration up to 
KwaZulu-Natal waters; large adult dusky kob have been 
returning annually, like clockwork, to the Breede Estuary 
during a period dubbed ‘Kobtober’. In addition to the 
incredible movement data collected, the slightly more 
sobering side of things has been the insights gained into 
the level of exploitation these species face daily. Prior to 
tagging, we wrap the transmitters in a luminous yellow 
sticker with the words ‘REWARD’ and contact details on 
them. Because all our studies entail surgically inserting the 
tags into the fish, when we receive a call asking what the 
strange thing they found inside the fish is, we know that 
that fish has been kept by the angler (something they are 
allowed to do given a valid fishing license). Recapture rates 
range from 5.6% for Cape stumpnose in the Kowie Estuary, 
to 90% for juvenile dusky kob in the Breede Estuary. 

Juvenile white steenbras caught in the temporarily open/
closed Kasouga Estuary, Eastern Cape.

An acoustic receiver deployed in the Mtentu Estuary to 
monitor the movements of giant kingfish entering this 
estuary during the summer.

Dr Taryn Murray with a juvenile leervis caught in the Kowie 
Estuary, Eastern Cape.

An adult dusky kob getting prepped for surgery in which 
a long-life acoustic transmitter (10-year lifespan) will be 
inserted into its abdominal cavity.
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Enter people
Besides the important ecological role estuaries play, they 
are commercially valuable systems, providing a multitude 
of economic benefits for tourism, fisheries and recreational 
activities. Additionally, these systems have significant 
social and cultural value to many stakeholders using them. 
While the movement behaviour work has provided new 
knowledge on targeted species for improved management, 
these findings have had little direct influence on policy 
formulation. The missing link has largely been the inclusion 
of social, economic and ecological considerations. Over 
the past three years, a team of researchers from NRF-
SAIAB, NINA and Nelson Mandela University have been 
working together with multiple stakeholders to develop 
guidelines for knowledge-based governance of estuarine 
fisheries in South Africa, ultimately aiding in the sustainable 
development of this sector, and improving sustainability of 
ecosystem services and resource utilisation.

The focal study site was Algoa Bay, Eastern Cape, 
specifically focusing on the functional estuaries in the 
bay – the Swartkops and Sundays. People from all walks 
of life were found to use these estuaries, including local 
residents from all income brackets, fishers from all sectors 
(commercial, recreational and subsistence), spiritual and/or 
religious users, and tourists (both local and international), 
who used these systems for (amongst others things) 
recreation, subsistence, cultural heritage, livelihood, and 
learning. These estuaries were also found to generate 
an income of between R 1.5 and R3 million per annum 
for bait collectors alone. A major finding of this research 
was that people’s connections to these estuarine fisheries 
were more complicated and multidimensional than the 
simplified idea that fisher’s make use of estuaries simply for 
subsistence, livelihood or recreation. It was noted that there 
were disparities between communities adjacent to both 
estuaries, which resulted in issues of exclusion and lack 
of access to these areas, as well as institutional and inter-
community racism. While many local community members 
indicated keenness to be a part of local management 
interventions, the opportunities for this type of local 
stewardship were extremely limited. Local management 
authorities were also under-capacitated, and there was 
a lack of political will to support meaningful stakeholder 
engagement.  

A complicated affair
In addition to all these socio-ecological complexities, it is 
worth keeping in mind that estuaries are also amongst 
the most modified aquatic environments, and are 

threatened by a variety of anthropogenic (human-based) 
activities, including infrastructure development and water 
abstraction which ultimately leads to habitat alternation 
and destruction. Throw a changing climate into the mix, 
which will severely impact estuary-associated species in 
the future because of dwindling amounts of available 
habitats in estuaries, and more than likely a change in 
water temperature too, then things get significantly more 
complicated. 

It is difficult to argue with the success of this long-term 
project, particularly relating to the fish movement aspect. 
However, as highlighted above, it is difficult to manage 
a resource alone when so much more comes into play, 
especially when it involves people’s livelihoods. South Africa 
actually has good legislation in place, particularly related 
to estuary and fisheries management, but this is often 
hampered by poor capacity and inefficient governance. 
Additionally, high levels of non-compliance or the lack of 
self-regulation degrade any kind of management effort. 

Managing people, not the resources
We have excellent knowledge of the movements of several 
important estuarine fishery species; we know roughly what 
the value of the estuarine fishery is; we now know that 
estuaries are used by a variety of different users and for so 
much more than merely fishing. So where to from here? 
In order to protect both fishes and people, more effort 
needs to be placed into managing the estuary itself. Having 
estuary-specific management plans and placing focus on 
estuaries that most need an intervention will already go a 
long way. However, in order to drive this home, champions 
(i.e. key people in key positions) need to be identified who 
can assist in prioritising and implementing these estuary 
management efforts. This integrated approach, which 
will account for connectivity, ecological and biological 
interactions, and socio-economic values, will be far more 
beneficial than the current top-down management 
approach (which has been mostly unsuccessful to-date). At 
the end of the day, successful and effective management 
involves not managing the resources, but rather the people.

Article prepared by Dr Taryn Murray. Dr Taryn Murray  is an 
Instrument Scientist at the South African Institute for Aquatic 
Biodiversity in Makhanda, South Africa, working on the Acoustic 
Tracking Array Platform – a nationwide network of acoustic equipment 
monitoring the movements of acoustically tagged marine animals.

This work was funded by the South Africa/Norway Research 
Cooperation project (including SANCOOP), the South Africa/Norway 
joint research programme on ocean research (SANOCEAN), the South 
African Institute for Aquatic Biodiversity, and Norwegian Institute for 
Nature Research.  
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Cabanga nje ukuhlangane kwezinhlobo ezimbili zamanzi, amanzi asolwandle anosawoti kanye namazi ansemfuleni 
ahlanzekile. Womabili lamazi akhiphe izandla axhawulane, ahlangane ekhipha inxube yamanzi anosawoti kanye nahlanzekile 
amasha, agcwele izakha mzimba kanye nezilwane. Nanko ke umfula osuwakhekile. Lomfula awusiyo nje indawo enhle 
yokuphilisa o fishi kuphela, kodwa uyindawo ebalulekile emiphakathini ehlala eduze kwemincele yawo.

Translated by Zamantimande Kunene
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Nile tilapia invasions can result in hybridization with native 
tilapias such as the Mozambique tilapia (Oreochromis 
mossambicus), but at the same time, Nile tilapia is the most 
favourable species for warm-water aquaculture, a sector 
which, despite considerable attempts at development, has 
remained stagnant. Current knowledge of the Nile tilapia’s 
distribution is therefore essential and needed for well-
informed biodiversity management and decision making.

Tracking conflict species
“The complication to South Africa’s freshwater ecosystem 
is that it consists of species that are economically valuable 
but also cause harm to biodiversity. Such species are called 
conflict species, as the different values associated with 
them results in considerable conflict with other ecosystem 
species,” said Dr Mandla Magoro, one of the leading 
researchers in the Nile tilapia project and a postdoctoral 
researcher at the South African Institute for Aquatic 
Biodiversity (SAIAB). In South Africa, conflict species are 
typically angling species such as trout, largemouth bass and 
carp, or aquaculture species such as Nile tilapia.

According to Magoro, effective management of South 
Africa’s conflict species is hampered by incomplete 

knowledge which has resulted in decisions being made 
based on expert opinion rather than on the basis of strong 
scientific knowledge.

“This constrains the effective development of management 
strategies and weakens the national response by public 
organisations who oppose the Alien and Invasive Species 
(AIS) regulations and strategy,” explained Magoro. Thus, the 
regulation of conflict species requires proactive approaches 
to management, such as the proposed zoning scheme on 
national maps, which include permitted and prohibited 
zones for AIS.

The filling of these knowledge gaps about conflict species 
and developing scientific data to support decision 
making will become a major component of the National 
Invasive Species Strategy and Action Plan, which is under 
development by the DFFE. One of the important species 
defined as a priority in this Plan, is the Nile tilapia.

Expected Impact
The project will produce an up-to-date map of the current 
distribution of Nile tilapia in the rivers and dams of the 

Invasion of the Nile tilapia: 
140 dams and rivers sampled in two months to 
map the spread in Limpopo and Mpumalanga
Invasive alien species are a major threat to South Africa’s biodiversity. The uncontrolled 

introduction and spread of invasive species to ecosystems and habitats where they 
do not naturally occur, can cause harm to the environment and to biological diversity 
in particular. Responding to the need to understand invasive species, a collaborative 
project between the NRF–South African Institute for Aquatic Biodiversity (NRF-SAIAB), 

the South African National Biodiversity Institute (SANBI) and the Department of Forestry, 
Fisheries and Environment (DFFE) is underway to determine the current extent of the 
spread of the invasive alien Nile tilapia (Oreochromis niloticus) in the Limpopo and 

Mpumalanga provinces.

Dr Lubabalo Mofu deploying a cast net at the Noordsandrivier 
in Hazyview, Mpumalanga.

Dr Lubabalo Mofu using a cast net to sample for tilapia in the 
Klein Letaba River, Limpopo.

NILE TILAPIA  | THEME
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two provinces, whilst also revealing key areas currently 
inhabited by pure strains of the native Mozambique tilapia.

The project addresses the Sustainable Development Goal 
2 aimed to achieve “zero hunger” and to contribute to food 
security and improved nutrition. This will be achieved as 
the data collected during this project will inform policy on 
future freshwater aquaculture developments and activities 
in the Limpopo and Mpumalanga provinces. Aquaculture 
plays an important role as far as the country’s food security 
is concerned, and this study will aid in the process of 
demarcating zones where populations of Nile tilapia will be 
permitted for use in aquaculture facilities, with prospects 
for job creation.

Intensive field collection 
Field data collected at selected sites will determine the 
presence or absence of Nile tilapia, or their hybrids. To date, 
Magoro and colleagues have completed two months of field 
work in the Limpopo and Mpumalanga provinces.

The initial agreement was for the team to sample 100 
sites, but they have managed to surpass this figure by 
sampling more than 40 additional sites. The second phase 
of the project will involve the use of molecular genetics to 
confirm morphological identifications and to determine the 
presence of hybrids.

“This phase will allow for a more robust determination of 
the current distribution of pure Mozambique tilapia, non-
native Nile tilapia, as well as hybrids of the aforementioned 
species,” said Magoro.

Magoro’s role in this project includes being part of the 
field survey team (tasked with planning, implementation 
and stakeholder engagement), specimen and data 
management, as well as managing all the reporting 
activities (tilapia meetings, technical reporting and data 
management).

Unfortunately, due to the sensitive nature of the project, 
as well as other contractual obligations between SAIAB, 
SANBI and DFFE, the research team cannot yet share any 
of the study results. All findings will be communicated once 
all the stakeholders have commented on the final report, a 
process expected to be completed before the end of 2023.

Article written by Dr Mandla Magoro, of the NRF-SAIAB Nile tilapia 
project team, and Lucky Dlamini, communications and stakeholder 
relations manager for the NRF-SAIAB. The full project team consists 
of Drs Mandla Magoro, Albert Chakona, Angus Paterson and 
Lubabalo Mofu.

The Olifants River near Phalaborwa, Limpopo.

Sampling for Mozambique and Nile tilapia at Oreochromis at 
Heyshope Dam, Mpumalanga.
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Counting great white shark populations 
using DNA

Love them or fear them, great white sharks are iconic members of oceanic ecosystems. 
Strong populations of top predators like white sharks are integral to the health 

and integrity of these ecosystems, but interactions with people often complicate 
conservation efforts. Keeping an eye on wild shark populations is a necessary part of 

their conservation, and a project involving cutting-edge analysis using great white shark 
genetic information provides a unique opportunity to monitor them.

South Africa’s great white sharks present a unique case 
study of the complicated politics surrounding human-
wildlife interactions. In the 1940s, large numbers of shark 
attacks on swimmers on the beaches of Durban caused 
economic turmoil as tourists opted to stay away from the 
area’s beaches. To protect both the lives of swimmers and 
the area’s tourism economy, the government established 
the KwaZulu-Natal Sharks Board (KZNSB) to maintain a 
series of shark nets and drumlines installed along the 
South African coast to keep sharks from interacting with 
swimmers. Though controversial, these worked: shark 
attacks plummeted and tourists returned to the beaches.

Population tracking
Tracking how white shark populations change over 
time is necessary for conservation. Measures to protect 
swimmers, such as the shark nets maintained by the 
KZNSB, are a fine trade-off between the public desire 
for accident prevention and the conservation of healthy 
shark populations and although the number of attacks 

has decreased since their implementation, the effect these 
nets have on shark populations is unknown.

In the past, population estimates of the region’s white 
sharks have relied on a method called “mark-recapture”, 
where the sharks are physically tagged, released, and re-
caught at a later time to produce population estimates.

In South Africa, the first study of this kind used dart tags 
to mark adult sharks, whereas others have used unique 
dorsal fin markings as ‘tags’ to estimate population 
size. These methods are well-established in wildlife 
conservation but require extensive field work, which make 
them expensive to implement and use in the long term. 
Without a cost-effective way to monitor shark populations, 
it’s difficult to maintain the trade-off between the public 
desire for accident prevention and the conservation of 
sustainable shark populations in South Africa.

However, sharks caught by the nets and drumlines provide 
a unique opportunity to implement a new population 
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monitoring method that uses the DNA of those caught 
individuals.

DNA tracking
In collaboration with the KZNSB, researchers at the 
University of Washington’s School of Aquatic and Fishery 
Sciences (Seattle, USA) are using a technique called “close-
kin mark-recapture” (CKMR) to estimate the population 
size of great white sharks from only a small piece of its 
fin. In contrast to traditional mark-recapture studies, a 
close-kin mark-recapture analysis relies on genetic “tags” 
to identify related pairs that tell us something about how 
large their population is.

When a shark is caught in a net, a piece of its fin is 
collected and preserved. Then, using molecular laboratory 
techniques, each individual shark’s unique genetic code is 
determined from the DNA contained in its fin tissue.

Individuals that are related to each other (either as parent-
offspring or sibling pairs) can then be identified from this 
genetic information.

The number of pairs that are identified from a sample of 
sharks tells us a lot about how big the population is that 
they came from. If the shark population is large, you would 
expect a relatively small number of related pairs in your 
samples, as there would be many individuals who don’t 
interact and interbreed with each other.

Similarly, if the population is small, you would expect a 
relatively large number of related pairs as there is a higher 
chance that each shark interbreeds with each other.

The benefit of this method is that each shark only has to 
be sampled once and does not need to be encountered 

again, reducing long-term costs of population monitoring. 
This presents a unique opportunity to use animals 
caught in the nets and drumlines to contribute to the 
conservation of the species: as additional samples are 
collected, they can be sequenced, added to the existing 
genetic data already collected, and used for population 
monitoring. So this project uses genetic information 
from routinely collected fin clips to provide the necessary 
information.

This way, less intensive 
field work is needed, 
and scientists and 
authorities can 
more easily monitor 
great white shark 
populations to protect 
both people and 
sharks.

Article by Anna Simeon, 
a marine researcher 
and project leader 
from the Save Our Seas 
Foundation. For more 
information on her 
background and project, 
visit https://saveourseas.
com/project-leader/anna-
simeon/. 
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The potential for utilising forward 
contracts for fish stock

In an uncertain world, forward contracts provide a potential hedge against future 
uncertainty – including for fishers. But with future fish stocks an uncertainty in and of 
itself (due to overfishing and climate change) can forward contracts work for the 

fishing industry?

In the past, the world appeared far more certain; there 
were fewer disruptions caused by factors of uncertainty 
such as climate change and political unrest. Nevertheless, 
the South African legal system makes provision for 
contractual parties to alter the risk caused by climate 
change, for example, by buying tuna fish, grain, mealies 
and the like in the present and receiving them at a fixed 
future date. This is what is known as a forward contract.
Since climate change is part of future uncertainty, we 
do not know how it will affect the production of these 
commodities in the future. However, in South Africa, 
buyers and sellers can reduce this risk by concluding a 
forward contract – agreed upon by at least two parties.
In a conventional contract of sale, one party buys an 
object in exchange for money, for example an apple for 
R10. The characteristics or essentials of a contract of sale 
are simply the object to be exchanged for a certain fixed 
amount of money. On the other hand, it is possible to buy 
an apple at a fixed future date today for R10 in a forward 
contract. Once again, the characteristics are an object and 

a fixed amount of money, the only difference being the 
delivery of the apple takes place at a fixed future date, for 
example 10 June 2027. This date, 10 June 2027, presents a 
future uncertainty – as to whether the seller will be able to 
deliver or hand over the apple to the buyer on that date. 
Owing to this future uncertainty, this contract of sale is 
referred to as a forward contract.

A forward contract, commonly known as a future contract 
on the Johannesburg Stock Exchange (JSE), is an example 
of how buyers and sellers are buying and selling future 
hope – hope that the apple, in our example above, will be 
in existence on 10 June 2027. Instead of selling a single 
apple, it is also possible to sell an entire crop of apples or 
mealies at a fixed future date. Generally, buyers of fish, 
tuna, or produce (apples or mealies, etc.) will agree with a 
fisher or farmer to buy 1 000 kilograms of tuna, mealies, 
or apples at a specific future date, for example 
10 June 2027, for a fixed amount of money, for example 
R2 800.
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Increased risk, potential higher reward
In contrast to a contract of sale, certain financial risks are 
relevant to a forward contract – for instance between a 
farmer and a buyer. Since the world is experiencing the 
consequences of climate change, the result of high carbon 
emissions over the past 100 years, it is no longer certain 
that a farmer will be able to deliver 1 000 kg mealies at a 
fixed future date. Therefore, the following consequence 
may be a reality: The buyer pays R2 800 for a future 
crop of mealies, but on 10 June 2027 there is no harvest. 
Subsequently, the farmer informs the buyer that there 
are no mealies owing to drought caused by severe climate 
change. In such a case, do you think the farmer should pay 
back the R2 800? The answer is no; owing to the forward 
contract, the seller is obliged to take the risk of the 
possibility of receiving no mealies in the future as a result 
of drought. In this case, the forward contract benefited the 
farmer – the farmer received R2 800 in the present but is 
unable to deliver a crop of mealies on 10 June 2027. We 
can therefore say that the farmer made a profit of R2 800 
and the buyer of the mealies a loss of R2 800.

On the other hand, a seller may also conclude a forward 
contract with a farmer to buy all their mealies on 10 June 
2027 for R5 000. The farmer is now in a difficult position; 
the possibility exists that no mealies will be delivered as 

a result of a future drought (climate change) or that the 
farmer could deliver twice as many mealies (2 000 kg) since 
the parties agreed that the buyer would buy the entire crop 
of mealies at a future date. If the seller pays R5 000 for all 
the mealies, and the farmer delivers 5 000 kg of mealies, 
then we simply say that the buyer made a profit at the 
farmer’s expense, as the value of 1000 kg of mealies would 
be R2 800 and therefore the value of 5 000 kg of mealies 
would be R14 000 (R2 800 x 5). The farmer received R5 000 
in the present, but on 10 June 2027, the farmer could have 
earned R14 000, but agreed to sell all the mealies for R5 000 
only. Therefore, the loss suffered by the farmer is R9 000 
(R14 000 - R5 000), while the buyer of the mealies made a 
huge profit, as they paid R5 000 for 5 000 kg of mealies.

Fishing forward
This unique consequence of a forward contract is also, 
in principle, relevant to fishers who sell tuna on such 
contracts. Although a forward contract is an accepted legal 
contract to include or exclude risk for the buyer or the 
seller, it could also effectively alter the risk associated with 
climate change – it could either benefit the farmer or the 
buyer.

To a certain extent, the buyer is bearing all the risk, and 
to this end an experienced buyer tries to balance the 
probabilities of receiving a future crop against the best 
possible price agreed to in the present. If the probabilities 
of a future crop or harvest (a bumper crop) are slim, then 
the buyer will generally try to pay less for future crops and a 
farmer would be most likely to accept the reduced price.
The same consequence is relevant to the JSE where 
buyers are buying future contracts relevant to mealies, 
for example. Future contracts are more regulated than 
forward contracts and consequently the JSE has strict 
rules regulating the former. In addition, the consequences 
explained above are equally relevant to buyers of both 
types of contract.

In short then, forward contracts on fish stock are definitely 
possible, but due to climate change and other uncertainties, 
they  come at a risk to both buyer and seller.

Article by Dr Neels Kilian , a Law Faculty member from the North-
West University (NWU).
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Women, STEMI and Career 
Scientist Barbie dolls

In honour of Women’s Month, we wanted to look at current statistics and trends 
regarding African women in science, technology, engineering, maths and innovation 

(STEMI) – and why a Career Scientist Barbie is a win for everyone.

“The mother stood in front of the long passage at the 
toy store – the ‘pink’ one. Yes, the girls’ section. She had 
promised herself that she will not get a princess-themed 
birthday gift for her special girl. For a second, she thought 
of herself as a little girl dreaming of what she would be 
when she grew up. Like most girls, she went through the 
hairdresser, vet, singer, and ballerina stages. But now, 
standing in front of all the doll boxes, it made sense why. 
But then, she saw a doll that hadn’t been on the shelves 
when she was a kid - the Career Scientist Barbie!”

Mattel, Inc., the toy company that manufactures Barbie 
dolls, has been shaping girls’ dreams since the 1950s by 
reflecting societal changes – or influencing them. After 
their inclusive Career series, which added a Scientist and 
an Astronaut to the mix for the first time, they also paid 
tribute to the pandemic heroes, the medical experts.

Such efforts stress the world’s need for inclusivity and 
representation. Mattel Inc. has touched on the important 
concept of gender equality, meaning that access to 
opportunities and rights is unaffected by gender. Not 
reaching the target of gender equality is recognised as 
holding back the potential to unlock socio-economic 
development globally. Although the scientific community 
has made significant progress in this direction, parity is 
not yet reached, and there is still a long way to go.

But WHY do we want more women in science?
Studies have shown that a higher share of women in the 
STEMI (science, technology, engineering, mathematics, 
innovation) workforce establishes the necessary 
conditions for fostering innovation, creativity and healthy 
competition.

Our planet’s challenges have become more and more 
complex, and different perspectives are needed to look 
for sustainable solutions. In designing these solutions, 
women’s involvement will ensure that distinctive female 
needs and desires are also considered.

“For instance, a predominantly male group of engineers 
tailored the first generation of automotive airbags to adult 
male bodies, resulting in [potentially] avoidable deaths 
for women and children,” according to a 2002 study by 
researchers of the Massachusetts Institute of Technology 
(MIT).
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The World Economic Forum (WEF) in 2020 expressed an 
urgent need to increase the supply and visibility of women 
with technical skills to close the gender gap in future 
professions.

What is needed to attract girls to science? 

• Conducive school environment and support

It is crucial to expose young girls to STEMI activities at 
school. The school environment is significant to developing 
girls who can succeed in STEMI subjects. Training, 

About 50% of girls compared to 58% of boys achieve 
30% or higher in Mathematics in the National Senior 
Certification Examination.

(https://pmg.org.za/committee-meeting/34342/
and UNESCO Science Report: Towards 2030, 2015)

Only 6% of all engineers in South Africa today are 
women.
 
(Engineering Council of South Africa: https://alltogether.
swe.org/2022/02/where-are-south-africas-women-
engineers/)

South Africa has 28% of the 32% of women in STEMI 
careers in Sub-Saharan Africa.

(UNESCO: https://www.iol.co.za/education/sa-narrows-the-
gap-of-women-in-stem-careers-ranking-highest-in-sub-
saharan-africa-edc9d70b-c5ad-42d7-b86b-b6511a213f1b) 

In South Africa, only 13% of graduates leaving tertiary 
institutions with STEMI subjects are women.

(Tuta-Me:  https://www.skillsportal.co.za/content/women-
stem-why-it-matters-and-how-improve-status-quo) 

Mean years of schooling for girls was 9.66 years – much 
lower than the 12.15 for boys in 2019.
 
(UNESCO dataset)

Women in STEMI statistics:

Figure 1:  The percentage share of women to the total for Full-time employees and Graduates in 2020 for South Africa per field 
of specialisation. The lowest numbers are observed for STEMI-related fields: Engineering, Computer and Information sciences, 
Mathematics and Statistics, Architecture and the Built Environment, and Physical sciences.
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schooling and support (e.g. tutoring) can promote their 
skills and confidence in considering a career in science. 
But that starts with the unbiased provision of information 
to students: “Girls who took calculus in high school were 
more than three times as likely as girls who did not take 
calculus in high school to major in a STEMI field in college,” 
according to MIT study. 

Higher education institutions can influence female 
students with small changes. For example, broader 
overviews of the skills requirement and career options 
stressing the importance of gender equity can add to 
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female retention in scientific fields. The same is possible 
with the revision and updating of faculty culture to integrate 
female scientists more efficiently.

• Get rid of stereotyping

Historical stereotypes still remain in today’s society: that 
boys are better than girls in maths and science is the 
typical one. Even if not explicitly stated by educators and 
parents, it is usually implicit in how girls are treated or 
even in the narratives used. Many experiments show that 
when test administrators tell classes that girls and boys are 
equally capable in maths, the differences in progress and 
performance between girls and boys decrease. 

The opposite happens when a gender question is 
asked before a test, making the students focus on 
gender differences. Another stereotype points to the 
wrong perception that there are fields for men, such 
as engineering and natural sciences and for women, 
such as arts and humanities. Preference aside, the past 
perception was that the gender concentration in scientific 
fields was due to differences in physical or mental 
abilities. “However, recent gains in girls’ mathematical 
achievement demonstrate the importance of culture and 
learning environments in cultivating abilities and interests,” 
according to the MIT study. 

• Inspiring and relatable role models

Exposing girls to successful female role models can help 
counter negative stereotypes because girls see that people 
like them can be successful. Girls need to believe that they 
belong in STEMI careers. According to research, female 
role-model sessions and mentorship can influence young 
womens’ decisions regarding their field of study.

Young women need to relate with their role models, 
which means women in STEMI carry the responsibility to 
showcase their struggles and successes, in order to inspire 
future generations to also do great things for society.

Conclusions
The good news is that many of the key drivers of gender 
disparities in STEMI are known and solvable. We need to 
scale up programmes and interventions, such as South 
Africa’s ‘Take-a-girl-child to work day’. We need to be 
gender-responsive from primary school years to ensure 
learning and skill competency in STEMI subjects are equal 
for girls and boys. The narratives must change for both 
girls and boys – the way we use “girl” in phrases needs to 
be reconsidered: “You scream like a girl” and “you are weak 
like a girl” needs to be eliminated from our kids’ vocabulary 
because words have power.

The toy industry has gotten the message and keeps passing 
it on. The next generation needs representation, the 
next generation needs to dream big dreams, and needs 
inspiration.

“The mother got the Career Scientist Barbie for her little 
one, but she was not optimistic about her liking it. It was a 
different doll to most, not only in the theme but in clothing 
and body posture, as well… Fast forward a few years, and 
the little girl still loves that doll!”

It might be slower than we’d like, but the world is 
nevertheless changing – one doll at a time.

Article written by Prof. Roula Inglesi-Lotz , affiliated with the 
Department of Economics at the University of Pretoria, and Dr 
Caradee Wright , from the South African Medical Research Council 
(SAMRC). Both are members of the Organization for Women in Science 
for the Developing World (OWSD).
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Department of Architecture (APS 25)
Bachelor of Architecture 
Bachelor of Architecture (extended)

     English level 4

Department of Building Sciences (APS 26)
Diploma in Building 
Bachelor of Building Sciences

     English 4, Maths 3, Physical Science 3 

Department of Geomatics (APS 30)
B Eng. Tech in Geomatics

     English 4, Maths 5, Physical Science 5

Department of Chemical, Metallurgical and 
Materials Engineering (APS 28)

Bachelor of Engineering Technology in Chemical Engineering 
Bachelor of Engineering Technology in Metallurgical Engineering 
Bachelor of Engineering Technology in Materials in Polymer Technology

     English 4, Maths 5, Physical Science 5 

Department of Civil Engineering (APS 20 - 28)
Higher Certificate in Construction Engineering: Construction Material Testing 
Higher Certificate in Construction Engineering: Water and Wastewater 

     English 4, Maths 4, Physical Science 3
Bachelor of Engineering Technology in Civil Engineering

     English 4, Maths 5, Physical Science 5

Department of Electrical Engineering (APS 20 - 30)
Higher Certificate in Electrical Engineering 

     English 4, Maths 4, Physical Science 3
Diploma in Electrical Engineering 

     English 4, Maths 4, Physical Science 4
Advanced Diploma in Electrical Engineering 
Bachelor of Engineering Technology in Electrical Engineering 

     English 4, Maths 5, Physical Science 5

Department of Industrial Engineering (APS 20 - 30)
Higher Certificate in Industrial Engineering 

     English 4, Maths 4, Physical Science 3
Bachelor of Engineering Technology in Industrial Engineering 

     English 4, Maths 5, Physical Science 5

Department of Mechanical Engineering, 
Mechatronics and Industrial Design (APS 20 - 28)

Higher Certificate in Mechanical Engineering 
     English 4, Maths 4, Physical Science 3

Diploma in Industrial Design 
Advanced Diploma in Industrial Design 
Bachelor of Engineering Technology in Mechanical Engineering 
Bachelor or Engineering Technology in Mechatronics

     English 4, Maths 5, Physical Science 5

PROFESSIONAL RECOGNITION 
HIGHER CERTIFICATE (HC)
With a Higher Certificate qualification, the undergraduate will be 
able to work in engineering support occupations such as , 
draftsperson, installers and maintainers of engineering 
equipment and systems, engineering sales and marketing, sites 
and production supervisors, etc.

DIPLOMA
The Diploma enables students to register as professional 
engineering technicians with the Engineering Council of South 
Africa (ECSA), after having gained a minimum of three years’ 
practical experience once they have qualified. Since these 
diplomas are internationally recognised through the Dublin 
Accord, qualified graduates can work as engineering technicians 
in co-signatory countries. An engineering technician is a 
competent engineering practitioner with sound technical 
knowledge who is able to convert ideas into workable plans, 
contribute to practical knowledge and solve well-defined 
engineering problems.

BACHELOR OF ENGINEERING TECHNOLOGY 
(BENG TECH)
The BEng Tech degree in Chemical, Civil, Electrical, Industrial, 
Mechanical, Mechatronics Engineering, Metallurgical and 
Materials Engineering in Polymer Technology enable students to 
register as professional engineering technologists with the 
Engineering Council of South Africa (ECSA), after having gained a 
minimum of three years’ practical experience after they have 
qualified. Since these degrees are internationally recognised 
through the Sydney Accord, qualified graduates can work as 
engineering technologists in co-signatory countries. In the UK, 
for example, an engineering technologist an work as an 
incorporated engineer (IENG) after registration with the 
Engineering Council of the United Kingdom (ECUK). The Bachelor 
of Engineering Technology (BEngTEch) degrees have a strong 
application and practical focus and engineering technologists 
are competent engineering practitioners who are able to 
innovatively apply and modify engineering practices, solve 
broadly defined engineering problems, give managerial inputs 
and work independently. The BEngTech degrees differ from BEng 
degrees, which allow registration as professional engineers, in 
the sense that the focus us more on the application of the 
technological knowledge than on the derivation of the 
knowledge from the first principles. 

ENGINEERING-SUPPORT QUALIFICATIONS
TUT also offers qualifications for surveying technicians and 
technologists. A route exists for engineering surveying 
technologists to register with the South African Geomatics 
Council (SAGC) as professional engineering surveying 
technologists (not to be confused with the professional land 
surveyors).

BUILT ENVIRONMENT QUALIFICATIONS
In Building Sciences, TUT offers qualifications in quantity 
surveying and construction management for technicians and 
technologists who can register with the South African Council for 
Quantity Surveying Profession (SACQSP). After having gained 
enough practical experience and having passed professional 

FACULTY OF ENGINEERING  
AND THE BUILT ENVIRONMENT

Tumi Sanyane
SanyaneTA@tut.ac.za
Building 3, Room 612, Pretoria Campus 
Call centre: 086 110 2421 
To apply online go directly to www.tut.ac.za

examinations, candidates may register with the SACQSP as 
professional quantity surveyors. There is also a route for 
construction management students to register with the 
Chartered Institute of Building (CIOB) as chartered members.

In Architecture TUT offers qualifications for professional 
architects and architectural technologists and is accredited by 
the South African Council for the Architectural Profession 
(SACAP) and the Commonwealth Association of Architects. It is 
the only school of architecture at a university of technology that 
offers a fully accredited professional course.

In Industrial Design talented individuals who successfully 
complete this programme will be able to able provide junior 
level Industrial design related services. This may include being a 
member of a design and development team or a junior design 
entrepreneur. 
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Edible insects? 
How smart!

If we want to reach global Sustainable Development Goals, we are going to have to 
utilise insects like crickets and black soldier fly larvae as a supplementary protein source. 

And you might be surprised at how clever a solution insect farming actually is.

The human population will reach nine billion by the year 
2050. Currently, most countries are unable to meet the 
minimum food requirements for a completely healthy 
population in a sustainable way. Hence, at the peak of the 
COVID-19 pandemic in 2020, over 2 billion people did not 
receive adequate food and 3 billion more were not able 
to maintain a healthy diet due to poverty and inequality. 
This increases demand for farming and especially meat 
production, which is leading to environmental degradation, 
higher greenhouse gas emissions, and increased conflict.

To address these and other developmental issues while 
ensuring sustainable development, the United Nations 
General Assembly is urging member nations to accelerate 
development using its 17 Sustainable Development Goals 
(SDGs). Similarly, the African Union developed its Agenda 
2063, which aims for inclusive growth and sustainable 

development to benefit all Africans. One way to attain 
both the SDGs and Agenda 2063 is to move away from 
environmentally harmful food production practices to less 
intensive ones like ‘mini’ livestock or simply insect farming.

A history of crunching
Eating insects is a culture of at least 2 billion people in about 
113 countries, and Africa accounts for over 120 million 
insect eaters who mainly collect insects from the wild for 
household consumption and informal trade.

Eating or feeding insects to animals is recommended 
because of their unique nutritional profile, which compares 
with or supersedes those of conventional foods.

Insects are an excellent source of protein, fatty acids, 
vitamins and minerals. Besides the traditional practice of 

FEATURE | EDIBLE INSECTS? HOW SMART!
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eating insects in some parts of the world, the increasing 
demand for alternative sources of nutrients for humans 
and animals has fuelled the need to farm edible insects. 
Farming edible insects ensures a continuous supply and 
offers alternative and cheaper protein sources compared to 
soy and fishmeal.

Adopting cost-effective technologies for rearing, harvesting, 
handling, processing, value addition, and packaging of 
insects is a significant game-changer to help ensure the 
constant availability of insect proteins and enhance profit 
margins for farmers and stakeholders. 

Insect Agtech
Insects grow faster with high feed conversion efficiency (the 
rate at which livestock convert feed into desired output) 
and have fewer requirements for space and water. The 
carbon footprint of insect farming is much lower than those 
of conventional livestock farming. Insect farming is gender-
friendly and currently there are nearly 1000 edible insect 
farms in Africa, with the industry projected to be worth up 
to US$8 billion by 2030.

A recent report from the World Bank estimates that black 
soldier fly farming alone has the potential to replace 60 
million tons of traditional feed production in Africa annually, 
leading to 200 million tons of recycled crop waste, 60 
million tons of organic fertiliser production and creating 15 
million jobs.

Therefore, the use of insects as food and feed may help 
attain the UN Sustainable Development Goals and the 
aspirations of the African Union’s Agenda 2063. Here, we 
will describe an example of how cricket farming can be used 
as a tool to achieve the SDGs  2, 3, 5, 8, 10, 11, 12, 13, 15 and 

the Agenda 2063 goals 1, 3, 4, 5, 7, 13, 14 and 7
 (Figure 2).

SDGs 2 and 3 and Agenda 2063 goals 1 and 3 
(Nutrition and well-being) 
Crickets are one of the insects used as food due to their 
high protein, iron and calcium contents. They are also a rich 
source of vitamins such as B12, typically found in animal 
products. Traditionally crickets are fried, roasted or boiled 
and eaten. However, to increase acceptance crickets are 
now processed into powder, flour, or fortified as protein 
additives in confectionary and bakery products.

SDGs 11-13 and 15; Agenda 2063 goals 5 and 7 
(Environmental impact)
Currently, livestock farming utilises over 70% of arable land 
and is increasing continuously to satisfy demands that 
come with an increasing human population. To produce 
one kilogram of beef requires 200 square metres of 
arable land, 22 000 litres of water and adds 2 850 grams 
of greenhouse gases. In contrast, to produce a kilogram of 
crickets, one only needs 1,5 metres, less than a litre of water 
and only adds a gram of greenhouse gases. Because cricket 
farming requires little space and investment with little or no 
capital required, one could easily start up with a box, empty 
egg cartons, and empty toilet paper rolls with a place for 
them to lay eggs. This setup can be stacked up in multiple 
layers (see Figure 1) reducing the requirements for land that 
is often a source of conflict in communities.

SDGs 5, 8, and 10; Agenda 2063 goals 4, 13, 14, and 
17 (Economic growth and equality)
Insect farming is generally gender-friendly with women 
playing a key role in the edible insects’ value chain. Women 
serve as scouts collecting insects from the wild, processing 

Figure 2.
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and selling them. With easy-to-start cricket rearing, women 
who are most disadvantaged when it comes to land 
ownership, can start a cricket farm and earn a living from it. 

In conclusion, edible insects can serve as a vehicle for 
attaining a sustainable future for us. However, we have to 
use them in a responsible manner by avoiding practices 
that can be harmful to the environment so that we do not 
make the same mistake as with conventional livestock 
production.

There is a need for us to improve the way we promote 
the practice of using insects for food and feed to integrate 
indigenous knowledge and improve legislation so that we 
make it a smart way of utilising natural resources.

Article written by Frederich Hennecke , Abdullahi Yusuf  (from the 
Department of Zoology and Entomology, University of Pretoria) and 
Saliou Niassy, from the International Centre of Insect Physiology and 
Ecology, Nairobi, Kenya.
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Uma sifuna ukufinyelela ku global Sustainable Development Goals, kuzomele sisebenzise izinambuzane ezifana nama crickets 
nama black soldier fly larvae ukuze sithole izakha mzimba ezingama protein. Kuzokumangaza ukuthi ukufuya leziznambuzane 
kuyinto ehlakaniphile. Sikhuluma nje kunezindawo ezi ngo 1000 ezifuye lezizinambuzane ezidliwayo ku Afrika yonkana, 
lemboni kulindeleke ukuthi imikhiqizo yayo ifike ku US$8 billion uma kufika unyaka ka 2030.

Translated by Zamantimande Kunene
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Researchers from Cape Peninsula University of Technology (CPUT) are using phytosome 
nanotechnology – an emerging field – to enhance the bioavailability of Rooibos 
extracts in skin formulations to protect your face against inflammation and sun 

damage.

New Rooibos phytosome to be 
developed for cosmetic application

On phytosomes:
• A phytosome is a complex made between herbal 

extracts and dietary phospholipids, which improves the 
bioavailability of phytoconstituents (plant compounds).

• Phytosome nanotechnology was first investigated 
for cosmetic application, but its use as a drug 
delivery system for herbal products is now also being 
researched.

• Phytosomes contain water-soluble compounds e.g., 
flavonoids, glycosides etc.

• Phytosomes can improve absorption of 
phytoconstituents through skin, to regulate the 
physiology of skin compositions. The improvement in 
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the functioning of skin suggests the functional cosmetic 
value of the phytosomes. The rate of absorption 
from the complex is dramatically enhanced without 
damaging the epidermis.

Previous studies that pointed to Rooibos’ protective effect 
against inflammation in skin cells, is what prompted 
Dr Mariska Lilly, senior researcher of proteomics and 
molecular biology at the Applied Microbial and Health 
Biotechnology Institute (AMHBI) of CPUT to probe further. 

“We knew that once the skin was exposed to the sun’s 
ultra-violet (UV) rays, Rooibos extracts could remove 

ROOIBOS SKINCARE REVITALISED BY NANO-TECH | FEATURE
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precancerous damaged cells and block the onset of 
inflammation. It does so by hindering the multiplication of 
inflamed cells and ridding the body of them.

“Our studies went a step further. Instead of just studying 
one biomarker, we looked at several, and found the same to 
be true. Rooibos indeed has a powerful anti-inflammatory 
effect, which protects the skin from the damaging effects of 
the sun, changing environmental conditions and pollution. 
However, the concentration of the Rooibos extract must be 
just right.”

She says it’s the combination of polyphenols (antioxidants) 
– natural compounds found in Rooibos – which gives it its 
restorative ability.

“Because of their potential health benefits to humans, 
phytochemicals (bioactive polyphenolic compounds) in 
plants and herbs have been studied extensively in recent 
years. These compounds not only protect the plant 
throughout its lifecycle, but are responsible for its colour, 
aroma and flavour. Given their positive biological effect, 
higher safety margins and lower cost than synthetic agents, 
it has led to a significant increase in the demand for herbal 
products globally.”

Rooibos’ potent bioactivity against various diseases – by 
scavenging free radicals (harmful compounds or elements) 
in the body and its ability to be utilised in the production 
of cosmetics and dietary supplements – has caught the 
attention of the scientific world and the public at large. 
Researchers are studying its ability to heal wounds, relieve 
burns and other skin conditions, including eczema, acne, 
urticaria, pruritus, psoriasis and other bacterial and fungal 
skin diseases, among a host of other ailments.

Novel nano-delivery
Lilly explains that up until now the bioavailability 
(proportion of active ingredient that is absorbed by cells 
and that can have an effect when introduced into the body) 
of many plant extracts, including Rooibos, has been stymied 
by its high molecular weight.

“But,  loading Rooibos’ polyphenolic compounds (extracts) 
in a novel nano-delivery system will facilitate their 
penetration across the skin barriers, thereby enhancing 
their topical bioavailability.”
 
“Nanocarriers will not only help to protect the bioactive 
compounds in Rooibos from oxidation and degradation, but 
can improve the solubility, absorption, long-term benefits, 
as well as their stability (shelf life).”

“Phytosomes as lipid-based nanocarriers play a crucial 
function in the enhancement of pharmacokinetic and 
pharmacodynamic properties of Rooibos’ polyphenolic 
compounds and make nanotechnology a promising tool for 
the development of new topical formulations that will take 
Rooibos skincare to the next level,” she says.

Before making the Rooibos phytosome available to the 
market, more research will be conducted to determine the 
right concentration of Rooibos and rate of bioavailability. 
This will then be followed by clinical trials in humans where 
phytosome prototypes will be tested in small skin biopsies.

Lilly says it could take another two to three years, but it’s 
a development that could revolutionise Rooibos skincare. 
This technology could also be used to make Rooibos more 
bioavailable in other forms, aside from skin formulations.

Article compiled from a press release issued by Meropa 
Communications on behalf of the Cape Peninsula University of 
Technology. For more information on Rooibos research, visit www.
sarooibos.co.za. 
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Cervical cancer is 
a disease of inequity: 

here’s how to save 60 million lives
Cancer is a leading cause of death around the world and the cancer burden is on 

the rise, putting more pressure on already strained systems in low- and middle-income 
countries. These regions are least prepared to deal with the growing number of cancer 
patients. People in the world’s poorest countries have not benefited equally from the 

recent advancements made in cancer screening, prevention and treatment. Inequity 
also exists between patient profiles and within countries, even wealthier ones – not 

everyone gets the same chance at a good outcome. Prof. Lynette Denny is a global 
expert on cervical cancer – the fourth most common cancer among women. She 
spoke to The Conversation Africa about the drivers of cervical cancer and how to 

close the care gap. In honour of this past Women’s Month, we decided to republish the 
article here (first published on 2 February 2022 on TheConversation.com).

A woman receives education on cervical cancer.
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Most (90%) new cervical cancer cases and deaths 
are in low- and middle-income countries. What 
are the key factors driving this?
Cancer of the cervix is a disease of inequity of access to 
healthcare. It is an almost entirely preventable disease. 
Here’s why: The natural history of cervical cancer begins 

with infection of the cervix with certain types of human 
papillomavirus (HPV). Over 200 types of HPV have been 
described over the last 40 or so years. About 40 are 
associated with infection in the genital tract of men and 
women. Of these 40 types, about 14 types are associated 
with cancers of the anus or genitals, particularly cervical 
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cancer. These are 
known as the high-
risk types. Types 16 
and 18 of HPV are the 
most common and 
account for over 70% 
of cervical cancers 
globally.

The majority of 
people who acquire 
HPV infection won’t 
have any symptoms 
and will get over the 
infection without any 
serious problem. But 
they can still pass the 
infection on to others.

In a minority of cases the HPV infection becomes persistent. 
And over time, this infection causes changes in the cells 
of the cervix. These are known as precancerous changes. 
Left untreated or undetected, they will progress to invasive 
cervical cancer over time – ranging from five to 20 years.

If these precancerous changes can be detected, though, 
they can be removed surgically and this prevents 
progression to cervical cancer. Detecting them is what the 
Pap smear has done since the 1940s. Where implemented 
in national programmes, at 3- to 5-yearly intervals in all 
women in society over the age of 25-30 years, there has 
been a dramatic decrease in cervical cancer incidence and 
death.

But providing the Pap smear to all women requires a 
complex infrastructure. It requires ability to perform the 
Pap smears, to transfer the smears to the laboratory, where 
they need to be prepared and interpreted by laboratory 
technicians and from there returned to the patients. These 
requirements have made Pap smear-based cervical cancer 
screening programmes prohibitively expensive in low- and 
middle-income countries. The failure to establish these 
programmes is the major cause of the high incidence of 
and mortality from cervical cancer in these settings. Where 
screening does exist, it is opportunistic and confined mainly 
to urban areas and to women who have health insurance.

What are the most effective and affordable ways 
of preventing cervical cancer?
The ideal would be to test at least 70% of women between 
25-30 years old, through a system with adequate human 
and consumable resources, excellent infrastructure, built-
in quality control and robust referral systems. The Pap 
smear is affordable and cost-effective in most high-income 
countries but not in low- and middle-income countries.

Preventing HPV infection is tricky. The most effective 
method is vaccination against HPV. The other is total 

abstinence from any sexual activity (not very realistic). 
There is however some protection provided by condom 
use (at every sexual encounter), which is estimated to be 
around 70% (compared to over 90% protection against HIV 
transmission through correct use of condoms).

HPV vaccination was introduced in the year 2006. There 
are currently three vaccines against various types of HPV. 
The current WHO recommendations for preventing cervical 
cancer encompass vaccination against HPV in girls (and 
boys if resources allow) aged 9-12 years, combined with 
effective screening of women aged 30-49, at least twice in a 
lifetime using a high quality screening test.

The tests currently recommended are those that are 
able to detect HPV DNA on the cervix. These tests detect 
precancerous lesions of the cervix. A doctor can take the 
sample or women can be taught to take their own sample 
and deliver it to their nearest clinic for evaluation.

Services for the early detection and treatment of cervical 
cancer are essential, along with provision of palliative care 
for those with advanced disease.

The treatment of early stage cervical cancer is removal of 
the womb and if appropriate, removal of the upper vagina 
and removal of the pelvic lymph nodes. For more advanced 
cancers, the treatment of choice is chemo-radiation to the 
pelvic area.

What is getting in the way of implementing these 
interventions?

The most important obstacles to establishing national 
cervical cancer programmes include:
•  Failure of healthcare sectors of government to 

prioritise cervical cancer and therefore failure to 
allocate resources.

•  Competing health needs among women in low- and 
middle-income countries. Maternal mortality and 
high incidence of HIV, malaria and tuberculosis divert 
funding away from cervical cancer prevention. Other 
basic needs to be met include safe drinking water and 
proper sanitation. Civil strife and widespread poverty 
also stand in the way of meeting people’s needs.

•  Lack of political will and lack of understanding of the 
impact on individuals, families, communities and 
society as a whole of women dying prematurely. This 
has widespread socio-economic costs at a national 
level.

•  There is a powerful investment case being developed 
urging governments to prioritise cervical cancer 
prevention and to eliminate it by at least 2030. If all 
countries join in the effort, it is estimated that over 60 
million women’s lives will be saved.

Prof. Lynette Denny  is the Chair and Professor of Obstetrics and 
Gynaecology at the University of Cape Town.
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Interview: Young 
scientist 
rubbing shoulders 
with Nobel 
laureates in 
Germany

Tell us a little bit about your background as a 
scientist?
I was born and raised in Bergville, KwaZulu-Natal 
and completed my undergraduate and postgraduate 
qualifications at Rhodes University, where I obtained a 
Bachelor of Science degree in Chemistry, Geology and 
Mathematics, a Master of Science degree with distinction 
and a PhD degree in nanotechnology.

I have conducted research on numerous projects involving 
nanotechnology to solve some of the world’s challenging 
problems, such as environmental pollution, cancer, and 
the protection of light-sensitive devices from intense laser 
beams.

As a postdoctoral fellow at the University of Pretoria, I made 
innovative materials that can be used to remove some toxic 
contaminants currently abundant in our water systems for 
quality living and sustainable environmental development 
purposes. The cancer aspect of my research, which I 
undertook as a postgraduate student, involved designing 
and making materials that can potentially be used in the 
treatment of cancer using light, a treatment scientifically 
known as Photodynamic therapy (PDT), as well as materials 
that can be used in the early detection of cervical cancer, a 
study which I conducted at Federal Institute for Materials 
Research and Testing (BAM) in Berlin, Germany. Most of 
the results obtained have been published in peer-reviewed 
scientific journals and presented at local and international 
conferences.

How did it happen that you were invited to attend 
the Lindau Nobel Laureates Meeting in Germany?
Qualifying candidates such as myself are nominated 
and apply to participate in this prestigious event and 

Dr Gugu Kubheka (33) was one of a handful of young South African scientists who 
were chosen to attend the 71st Lindau Nobel Laureate Meeting that was held from the 

26 June to 1 July 2022 in Lindau, Germany. We spoke with her about the experience and 
her journey as a young scientist.

undergo a highly competitive and strict screening 
process via a scientific review panel appointed by the 
Council for the Lindau Nobel Laureate Meetings. Besides 
academic and research achievements, the candidate’s 
motivation, recommendations, dedication to science, and 
extracurricular activities are all considered.

What was the experience like?
It was an incredible and humbling experience and a bit 
overwhelming at first. Being there in person and seeing 
all these elite scientists felt different from the feeling 
of knowing you have been selected to attend; it was 
surreal. Overall, I found it a good platform for exchanging 
knowledge between nations, cultures, and disciplines.

The main goal of the Lindau Nobel Laureate Meeting is 
to educate, inspire and connect. Personally, this meant 
an opportunity to expand my academic knowledge and 
be up to date with recent research developments in 
chemistry. The different talks given by the Nobel laureates, 
such as lecturers, Agora talks, open exchange and panel 
discussions, were part of the programmes intended to 
educate. I was inspired, and I, in turn, wish to inspire other 
upcoming scientists through my work.

What were the highlights for you personally?
Meeting and having conversations with the Nobel laureates 
were the best parts of the Lindau meeting. Engaging with 
different young scientists every day and making new 
connections and friendships was also the a favourite part.

I had an opportunity to meet and chat with my favourite 
of the newly awarded Nobel laureates, Prof. Benjamin List 
(2021), who was honoured in this meeting. There were 
different sessions, formal and social, which were intended 

Dr Kubheka. 
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to initiate dialogue and exchange of knowledge, ideas, and 
experiences among young scientists and Nobel laureates.

In the formal aspect of the programme, I particularly 
enjoyed Prof. Ben Feringa’s lecture. The highlight of his 
talk was the dedication of his success to his teachers. He 
said, “Teachers open windows, shaping our future with 
these young talents,” and I found that to be very noble. He 
further went on to say science has no borders, there must 
be international cooperation, and we must be united by the 
passion for discovery. I believe this is the whole purpose 
of the meeting – to bring together people from different 
geographical locations, cultures, genders, and races in one 
place to speak one language, which is to discuss and find 
solutions to some of the challenging problems facing the 
world. 

Other memorable discussions that took place were a panel 
discussion on trust in science, demographic and sexual 
diversity challenges, and collaborations in challenging times. 
They were of interest because the advent of COVID-19 and 
subsequent biomedical interventions were met with doubts 
from some social groups. The pandemic demonstrated 
many of the shortfalls in science. On the social side of the 
meeting, the Bavarian evening, where the Bavarian culture 
was being celebrated, was a highlight and we also could 
wear our traditional attire, which was also an exciting part.

What did it mean to you to be invited?
Being selected to participate in the Lindau Nobel Laureate 
Meeting meant an opportunity to learn and share 
knowledge with some of the brilliant young scientists 
and academics from different disciplines of science. On a 
professional level, attending this prestigious event meant 
expanding my research network with renowned scientists, 
including the establishment of collaborations with both 
local and international scientists. As a researcher, I also got 

exposure through different interviews. I did interviews with 
the African Diaspora Magazine (LoNam), which is based in 
Berlin. The young scientist who also writes for this magazine 
was interested in chatting with young scientists from Africa 
about research in Africa. This interview, which was written 
in German, allowed me to speak about my research, 
Universities, infrastructure, and some of the best scientists 
we have in South Africa.

I also had an opportunity to speak virtually with Koester 
Vera, who writes for ChemistryViews, about the Lindau 
meetings, research, and South Africa. This opportunity did 
not only shine a spotlight on my research but also on South 
Africa. With all the negative media surrounding the country, 
getting an opportunity to speak about all the brilliant 
research and other great things happening in the country 
presented an opportunity to express gratitude for the 
support the country has offered through sponsorship.

What advice would you give to other young 
scientists or learners who are considering a career 
in science?
With the emergence of new diseases, and ongoing 
research on finding possible treatments for currently 
existing diseases, water pollution and energy shortages, 
the world needs more scientists who are passionate and 
enthusiastic about addressing some of these problems 
the world is currently facing. My advice to learners is to 
choose fields that are in resonance with their passion and 
to study to innovate solutions rather than just to acquire 
the qualification. Although the qualification is an indication 
of your aptitude in a particular discipline. Where necessary, 
they should also not hesitate to take certain aspects from 
other disciplines in order to understand the environment 
they are working in, much better.

I am grateful to the following individuals who, without 
their support, I would not have gained this experience: 
Prof. PBC Forbes (the University of Pretoria, Postdoctoral 
fellowship mentor), who played an essential role in 
ensuring that I applied and wrote a motivational letter 
even at the last minute, Prof. Mack and Nyokong (Rhodes 
University, Postgraduate research supervisors) for their 
recommendation letters. And also ASSAf, DSI and the 
Lindau Nobel Laureate Committee for sponsorship and the 
opportunity to participate in this prestigious event.

Dr. Kubheka with Prof. Benjamin List (2021 Nobel Laureate in 
Chemistry).

Young scientists at a Bavarian evening.
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The “How to Get Ahead 
During and After School” Series
Part 2 – Taking things seriously in Grade 11

Introduction
This article is the second in a series that aims to give 
learners information on how to make better decisions 
about their future. The series was in response to an article 
that was published in Science Matters by the National 
Research Foundation (NRF). The box below gives an excerpt 
from that article. Here, we provide some guidance and 
suggestions for you, for Grade 10 and Grade 11.

When you begin Grade 10, you have already chosen your 
subjects and there are fewer of them compared to Grade 9. 

That might sound great, but do not be caught off guard. The 
volume of content in your selected subjects will probably 
be more than you experienced in Grade 9. That means that 
the workload and difficulty of the subjects you chose, will 
probably increase. 

Try to find ways to make good use of your time by staying 
on top of your homework, assignments, projects, and 
test preparation. Grade 10 is a transition year when some 
learners may find the subjects difficult, and they must put in 
more effort than what they did during Grade 9 to maintain 
their marks.

HOW TO GET AHEAD DURING AND AFTER SCHOOL | FEATURE

From Science Matters Vol 4 Issue 2 (2022) - “Exploring the intractability of youth unemployment in South Africa: Why is 
the problem of youth unemployment in South Africa so difficult to solve?”

Micro level factors affecting this include:

Lack of information

• Schools offer little career guidance, leading to youth lacking information on matching skills and interests to their 
chosen school subjects.

• Information on how to apply for a job, compile a CV or access further education opportunities is in short supply.

Lack of work experience

• Lack of experience is a major reason for youth unemployment.
• Part-time employment during school or while studying impacts positively on employment prospects.
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Grade 10 is also a time when you should change subjects if 
you realise that they are not a good fit for you. You should 
discuss this with your teacher and make sure that any 
changes in subjects you make will not affect what you want 
to do after school. It is also important that your school 
explains to you the criteria for progression in Grade 10 to 
12 to make sure that you get the correct number of marks 
to pass your subjects and the grade.

The Grade 11 year is an important but tough year. It is the 
year to use to get yourself into a good routine for working 
‘smart’ in Grade 12. Some of the content in your subjects 
in Grade 11 will also be part of your Grade 12 content 
so Grade 11 is a year to take things seriously with your 
schoolwork. Here are some frequently asked questions and 
answers for Grade 11 learners. 

What if my subject choice is not working and I am 
really struggling?
You should talk with your teacher about changing subjects 
as early as possible in Grade 11. If you do change, there 
may be some Grade 10 work you will need to read but it is 
a better idea to change subjects earlier rather than later in 
Grade 11 to avoid having a lot of Grade 11 content to catch 
up.

Why are my Grade 11 exam marks important?
In Grade 11, you need to do your best at mid-year and 
end-of-year exams because these are the results that 
tertiary institutions want to see when they decide to offer 
you a position in the course you have chosen. Your Grade 
12 results are the results that tertiary institutions use to 
confirm that you are a good fit and can be considered for 
the course.

What is a testimonial and why should I think 
about it in Grade 11?
A testimonial is a letter that a teacher or the principal 
of your school writes to describe you, your academic 
abilities, your sport and extramural activities and general 
involvement in school life. This letter can then accompany 
applications for entry to tertiary institutions, for job 
applications and can also become part of your curriculum 
vitae (CV) after you finish school. Grade 11 is your last 
year of school to make certain that the person who writes 
your testimonial has something to write about you and 
preferably good things too.

How do I find out about tertiary institution 
applications and deadlines?
Most tertiary institutions have websites that explain the 
process of how to apply, where to find the forms and 
what the deadlines are for submitting the forms. It is very 
important that in your Grade 11 year, if you want to study 
further, you look at these websites to make sure you do not 
miss the deadline. For some courses, it will be too late to 
apply in Grade 12.

How do I fill in application forms for tertiary institutions?
The most important point to remember when you 
complete application forms is to be honest. If you are 
stuck, ask a teacher or mentor for help. There may be a 
Grade 12 learner at your school who you know applied to 
the institution you want to go to, and you could ask them 
politely for their help. The second most important point is 
to make sure you complete the form with all the required 
information (and supporting documents, like a copy of your 
identity document, for example).

What is the difference between a university, a university of technology and Technical and Vocational 
Education and Training (TVET) college?

Source: https://resourcehub.oxford.co.za/tvet/what-is-the-difference-between-a-university-a-university-of-technology-and-a-tvet-college-2/ 

TVET college University of Technology University
• Courses vary from a few months 

to three years
• A certificate is issued at the end of 

a course
• Focus is on technical and 

vocational fields
• Obtain academic knowledge and 

practical experience to enter the 
workplace as quickly and well-
equipped as possible

• Offer diploma and certificate 
courses as well as three-year 
degree courses

• Entry requirements vary by course
• Focus on innovative problem-

solving and career-directed 
courses

• Career-oriented, practical and 
experiential learning are key

• Offer degree courses that take 
three to four years to complete

• A National Senior Certificate is 
required and certain degrees 
have entry requirements related 
to the number of marks and 
subjects

• Focus on theoretical training in a 
specialised field
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Where is the topic covered in the South African National Curriculum?

Grade 10-12:

Topic: Careers and career choices 

Grade 10

•  Subjects, career fields and study choices: decision-making skills • Socio-economic factors • Diversity of jobs • 
Opportunities within career fields • Trends and demands in the job market • The need for lifelong learning.

Grade 11

• Requirements for admission to higher education institutions • Options for financial assistance for further studies 
• Competencies, abilities and ethics required for a career • Personal expectations in relation to job or career of 
interest • Knowledge about self in relation to the demands of the world of work and socioeconomic conditions.

Grade 12

• Commitment to a decision taken: locate appropriate work or study opportunities in various sources • Reasons 
for and impact of unemployment and innovative solutions to counteract unemployment • Core elements of a job 
contract • Refinement of portfolio of plans for life after school. 
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Astronomers reveal first image of 
the black hole at the centre of the 

Milky Way galaxy

The first composited image of the black hole at the centre of the Milky Way. Photo: Event Horizon Telescope(EHT)/European 
Space Observatory (eso.org)

At simultaneous press conferences around the world, including at the Wits 
Planetarium at the University of the Witwatersrand, Johannesburg, astronomers on the 
12th of May unveiled the first image of the supermassive black hole at the centre of 

our own Milky Way galaxy.

According to the official press release issued by the 
University of the Witwatersrand (Wits), this result provides 
overwhelming evidence that the object is indeed a black 
hole and yields valuable clues about the workings of 
such giants, which are thought to reside at the centre 
of most galaxies. The image was produced by a global 
research team called the Event Horizon Telescope (EHT) 
Collaboration, using observations from a worldwide 
network of radio telescopes.

Scientists had previously seen stars orbiting around 
something invisible, compact, and very massive at the 
centre of the Milky Way. This strongly suggested that this 
object – known as Sagittarius A* (Sgr A*, pronounced 
“sadge-ay-star”) – is a black hole, and the new image 
provides the first direct visual evidence of it.

Seeing the dark
Although we cannot see the black hole itself, because it 
is completely dark, glowing gas around it reveals a tell-
tale signature: a dark central region (called a “shadow”) 
surrounded by a bright ring-like structure. The new view 
captures light bent by the powerful gravity of the black hole, 
which is four million times more massive than our Sun.

“We were stunned by how well the size of the ring agreed 
with predictions from Einstein’s Theory of General 
Relativity,” said EHT project scientist Geoffrey Bower from 
the Institute of Astronomy and Astrophysics, Academia 
Sinica, Taipei.

“These unprecedented observations have greatly improved 
our understanding of what happens at the very centre of 

NEWS | NEW BLACK HOLE IMAGE 
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our galaxy and offer new insights on how these giant black 
holes interact with their surroundings.” The EHT team’s 
results were published in a special issue of The Astrophysical 
Journal Letters.

Because the black hole is about 27 000 light-years away 
from Earth, it appears to us to have about the same size in 
the sky as a doughnut on the Moon. To image it, the team 
created the powerful EHT, which linked together eight 
existing radio observatories across the planet to form a 
single “Earth-sized” virtual telescope. The EHT observed Sgr 
A* on multiple nights, collecting data for many hours in a 
row, similar to using a long exposure time on a camera.
 
The breakthrough follows the EHT collaboration’s 2019 
release of the first image of a black hole, called M87*, at the 
centre of the more distant Messier 87 galaxy. The two black 
holes look remarkably similar, even though our galaxy’s 
black hole is more than a thousand times smaller and less 
massive than M87*.

“We have two completely different types of galaxies and 
two very different black hole masses, but close to the edge 
of these black holes they look amazingly similar,” says 
Sera Markoff, co-chair of the EHT Science Council and a 
professor of theoretical astrophysics at the University of 
Amsterdam, the Netherlands.

“This tells us that General Relativity governs these objects 
up close, and any differences we see further away must be 
due to differences in the material that surrounds the black 
holes.”

The effort was made possible through the ingenuity of 
more than 300 researchers from 80 institutes around 
the world that together make up the EHT Collaboration. 
In addition to developing complex tools to overcome the 
challenges of imaging Sgr A*, the team worked rigorously 
for five years, using supercomputers to combine and 
analyse their data, all while compiling an unprecedented 
library of simulated black holes to compare with the 
observations.

African contribution
Only two of the more than 300 researchers are based on 
African soil, Wits postdoctoral fellow, Dr Iniyan Natarajan, 
and Prof. Roger Deane, Director of the Wits Centre for 
Astrophysics and Extraordinary Professor at the University 
of Pretoria. Their contributions included precision 
measurements of the black hole ring size using a suite of 
algorithms, as well as developing the sophisticated software 
suite used to simulate realistic EHT datasets. These 
were critical to robustly compare the observations with 
predictions from Einstein’s General Theory of Relativity.

Scientists are particularly excited to finally have images 
of two black holes of very different sizes, which offers the 
opportunity to understand how they compare and contrast. 
They have also begun to use the new data to test theories 
and models of how gas behaves around supermassive 
black holes. This process is not yet fully understood but 
is thought to play a key role in shaping the formation and 
evolution of galaxies.

Wits’ Professor Deane notes: “Southern Africa holds a 
distinct geographic advantage to host new EHT telescopes, 
especially if we wish to make movies of the Milky Way’s 
supermassive black hole, which passes directly above us in 
the southern sky.”

Efforts to add these African nodes to the global network are 
underway with several national and international partners, 
including Wits and the University of Pretoria. In addition 
to enabling higher precision tests of General Relativity, the 
expansion of the EHT into Africa has a strong synergy with 
the future continental expansion of the Square Kilometre 
Array mid-frequency array centred in the Northern Cape, 
with the South African Radio Astronomy Observatory’s 
MeerKAT telescope serving as its precursor.

For more information visit the EHT Website: https://
eventhorizontelescope.org 

Kwisithangami sabezindaba kumhlaba jikelele kufaka ne Wits Planetarium at the University of the Witwatersrand,egoli, izazi 
zezinkanyezi ngomhlaka 12th May zambula isithombe sokuqala esitshengisa umgodi omnyama omkhulu ophakathi nendawo 
nomthamo wezinkanyezi. Ababili kulezizazi abasize ukuthi lesisithombe sitholakale bavela kumhlaba wase Afrika.

Translated by Zamantimande Kunene
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Four different Australopithecus crania that were found in the Sterkfontein Caves, South Africa. The Sterkfontein cave fill 
containing these and other Australopithecus fossils was dated to 3.4 to 3.6 million years ago, far older than previously thought. 
The new date overturns the long-held concept that South African Australopithecus is a younger offshoot of East African 
Australopithecus afarensis. 
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STERKFONTEIN CAVES 1 MILLION YEARS OLDER THAN THOUGHT | NEWS

Sterkfontein Caves 1 million 
years older than thought

Fossils found at the Sterkfontein Caves in South 
Africa reveal nearly four million years of hominin and 
environmental evolution. Since research began at the site 
in 1936 with the discovery, by Robert Broom, of the first 
adult hominin of the genus Australopithecus, it has become 
famous for the hundreds of Australopithecus fossils yielded 
from excavations of ancient cave infills, including iconic 
specimens such as the cranium known as Mrs. Ples and 
the Little Foot skeleton.

The majority of Sterkfontein’s wealth of Australopithecus 
fossils has been excavated from an ancient cave infill 
called ‘Member 4’ – the richest deposit of Australopithecus 
fossils in the world. Over the last 56 years of Wits-
led research at Sterkfontein, the age of Member 4 at 
Sterkfontein has remained contested, with age estimates 
ranging from as young as about 2 million years ago, 
younger than the appearance of our genus Homo, back to  
about 3 million years.

New research presented in a paper published in the 
journal PNAS re-evaluates the age of Australopithecus 
from Member 4 at Sterkfontein together with the Jacovec 
Cavern, which contains a few additional hominin fossils in 
a deeper chamber in the cave. 

“The new ages range from 3.4-3.6 million years for 
Member 4, indicating that the Sterkfontein hominins were 
contemporaries of other early Australopithecus species, 
like Australopithecus afarensis, in east Africa,” says Prof. 
Dominic Stratford, director of research at the caves, and 
one of the authors on the paper.

The new ages are based on the radioactive decay of 
the rare isotopes aluminum-26 and beryllium-10 in the 
mineral quartz. “These radioactive isotopes, known 
as cosmogenic nuclides, are produced by high-energy 
cosmic ray reactions near the ground surface, and their 
radioactive decay dates when the rocks were buried in 
the cave when they fell in the entrance together with the 
fossils,” says Prof. Darryl Granger of Purdue University in 

the United States and lead author on the paper.

Previous dating of Member 4 has been based on dating 
calcite flowstone deposits found within the cave fill, but 
careful observations show that the flowstone is actually 
younger than the cave fill and so it underestimates the age 
of the fossils. 

“This re-assessment of the age of Sterkfontein Member 
4 Australopithecus fossils has important implications for 
the role of South Africa on the hominin evolution stage. 
Younger hominins, including Paranthropus and our genus 
Homo appear between about 2.8 and 2 million years ago. 
Based on previously suggested dates, the South African 
Australopithecus species were too young to be their 
ancestors, so it has been considered more likely that Homo 
and Paranthropus evolved in East Africa,” says Stratford.

The new dates show that Australopithecus existed 
at Sterkfontein almost a million years prior to the 
appearance of Paranthropus and Homo, providing more 
time for them to evolve here, in the Cradle of Humankind, 
and placing the hominins from this site front and centre in 
the history early of human evolution.

“This important new dating work pushes the age of 
some of the most interesting fossils in human evolution 
research, and one of South Africa’s most iconic fossils, Mrs 
Ples, back a million years to a time when, in east Africa, we 
find other iconic early hominins like Lucy,” says Stratford.

“The redating of the Australopithecus-bearing infills at the 
Sterkfontein Caves will undoubtably re-ignite the debate 
over the diverse characteristics of Australopithecus at 
Sterkfontein, and whether there could have been South 
African ancestors to later hominins,” says Granger.

New dates for Australopithecus-bearing Sterkfontein Cave deposit places 
South African hominin fossils at the centre of global palaeo research.
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“Cosmic Cliffs” in Carina: What looks much like craggy mountains on a moonlit evening is actually the edge of a nearby, 
young, star-forming region NGC 3324 in the Carina Nebula. Captured in infrared light by the Near-Infrared Camera (NIRCam) 
on the NASA/ESA/CSA James Webb Space Telescope, this image reveals previously obscured areas of star birth.
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NEWS | JAMES WEBB SPACE TELESCOPE

Southern Ring Nebula: The bright star at the centre of NGC 3132, while prominent when viewed by the NASA/ESA/CSA James 
Webb Telescope in near-infrared light, plays a supporting role in sculpting the surrounding nebula. A second star, barely 
visible at lower left along one of the bright star’s diffraction spikes, is the nebula’s source. It has ejected at least eight layers 
of gas and dust over thousands of years. N
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JAMES WEBB SPACE TELESCOPE | NEWS

NASA’s James Webb Space 
Telescope: unfolding the universe in 

stunning detail
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Tarantula Nebula: In this mosaic image stretching 340 light-years across, Webb’s Near-Infrared Camera (NIRCam) displays the 
Tarantula Nebula star-forming region in a new light, including tens of thousands of never-before-seen young stars that were 
previously shrouded in cosmic dust.

On 12 July 2022, NASA revealed the first full-colour images 
and spectroscopic data taken by the James Webb Space 
Telescope (JWST) that was in development for 30 years prior 
to its launch on Christmas Eve last year.

The JWST is the successor to the famous Hubble Space 
Telescope, with the ability to peer far deeper into the 
universe and to take images in much higher definition and 
detail. It is the largest and most powerful space science 
telescope ever constructed.

The James Webb Space Telescope mission is an 
international collaboration between NASA, the European 
Space Agency (ESA), and the Canadian Space Agency (CSA).

Using revolutionary technology, Webb will observe a part 
of space and time never seen before, providing a wealth 
of amazing views into an era when the very first stars and 
galaxies formed – over 13.5 billion years ago. Webb can 
explore our own solar system’s residents with new eyes, as 
well as study the atmospheres of distant worlds.

For more information about the James Webb Space 
Telescope, visit: https://webb.nasa.gov/ or www.
webbtelescope.org. 

For all the latest images in hi-resolution, visit: https://
esawebb.org/images/. 

Ngomhlaka 12 July ngonyaka ka 2022, I NASA yembule okokuqala, isithombe kanye ne spectroscopic data, eyathathwa 
isibonakude esibizwa nge James Webb Space Telescope (JWST) eyayikhandwe eminyakeni engu 30 ngaphambi kokuthi iqalise 
ukusebenza ngasoku elendulela ukhisimuzi ngonyaka owendlule. Isibonakude I JWST silandela esinye isibona kude asaziwa 
kakhulu esibizwa nge Hubble Space Telescope futhi sesikwazile ukunikeza ulwazi oluningi kwizazi zezinkanyezi.

Translated by Zamantimande Kunene
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The long-awaited seminal five-volume Coastal Fishes of the 
Western Indian Ocean was launched on 29 September.
This multi-volume work which took 25 years to complete 
and involved almost 100 contributors, covers some 3500 
species of fishes in the largest area of ocean a book like 
this has ever covered and has generated renewed interest 

worldwide in the diversity of fishes in the Western Indian 
Ocean. 

For more information and to access the online version go 
to https://www.saiab.ac.za/coastal-fishes-of-the-western-
indian-ocean.htm 
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Situated in Makhanda (Grahamstown) in the Eastern Cape 
province, the South African Institute for Aquatic Biodiversity 
(SAIAB) contributes to two National Operation Phakisa Labs 
through which South Africa has identified the potential to 
develop the Biodiversity Economy and the Blue Economy. 
With a significant amount of funding from the Department 
of Science and Innovation (DSI) and the National Research 
Foundation (NRF), SAIAB has developed several high-
level platforms (as shown in the infographic), capable of 
undertaking research in various environments which have 
positioned the Institute as an innovative leader in aquatic 
biodiversity research. All of SAIAB’s activities – research, 
student supervision and platform provision – support the 
Higher Education sector in the education, training and 
development of the aquatic managers and researchers 
of the future. SAIAB’s mandate for the next decade is to 
provide a transformed national institutional platform to 
develop human skills and capacity to conduct and promote 
world-class research on the biodiversity of South African 
aquatic ecosystems.

NRF-SAIAB is a Research Facility of the National Research 
Foundation (NRF), an agency of the Department of Science and 
Innovation (DSI).

VISION 2030 
Aquatic Biodiversity Science and Research that works for 
Society. 

MISSION 2030 
To improve the quality of life of all South Africans through 
advancing aquatic research, science, technology and 
innovation.

Add social media icons next to each of our social media 
handles

Get in touch with us on the following social media pages:
  @NRF_SAIAB 

  @NRFSAIAB 

  @NRF_SAIAB 

  South African Institute for Aquatic Biodiversity

Website: www.saiab.ac.za
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Books

I cannot praise this book enough, it is fantastic … and 
definitely gets book of the year status on our blog.

This book has everything … everything!!! History, science, 
innovation, technology, exploration, biology, medicine … 
there is so much in this book. It is a fantastic read, on the 
market as a children’s book, but to be quite honest I am 
enjoying reading it just as much as my kids are. This is an 
armchair scientist’s dream, a fact checker’s resource and 
an all round fascination for curious kids of every age. We 
are winding our way through it, reading about a different 
scientist every day. The book is divided into logical sections: 
medical scientists, animal scientists, environmental scientists 
… computer scientists. It is astonishing just how inventive 
South African scientists are, to be honest who knew?

Apart from that, I love the feel of this book, it is a large 
format paperback, extremely comfortable for reading. It 
feels like you are reading an in-depth encyclopaedia, only 
it is full of extremely readable and fascinating stories – 
definitely nothing overwhelming for your middle grade 

Inventors, Bright Minds and other Science 
Heroes of South Africa

Written by Engela Duvenage and illustrated by Tumi K. Steyn.
Published by Penguin Random House South Africa (2020)

Review by blogger-mom, Se7en (www.se7en.org.za) 

reader and upwards. Each scientist has their own illustration 
and a little clue in the illustration to the type of scientist that 
they are.

Each of the one hundred and twelve scientists is given a 
three page spread: a biography, an interesting introduction 
to the science that they do and then boxes of quick facts 
about where and when they were born and pertinent 
definitions and explanations to help the reader to 
remember the story. The stories are written in a way that is 
easily understood, and great care has been taken to make 
sure that more complicated science is explained carefully 
and understandably. I love that the stories include several 
facts, often quirky facts, about the scientists. It makes them 
much more relatable.

There are several well-known scientists in this book, for 
example Christiaan Barnard, the medical doctor who 
pioneered the heart transplant, and other lesser known 
scientists like Dr Heather Zar, who invented a spacer from 
recycling, to help children with asthma to use their inhalers. 
There are animal experts on massive beasts and tiny insects, 
not to mention ancient fish and botanists with intriguing 
plant stories to tell. There are computer innovators and star 
gazers, this book is a treasure trove for all science lovers.

I love that the book has loads of men and women scientists, 
it isn’t a case of one or the other. It also features scientists 
from several different cultural backgrounds. There are 
young and old scientists, even a grandmother who invented 
a contraption to fix wind pumps. There are scientists 
who grew up with every possible opportunity and others 
who were raised in rural regions with very few scientific 
resources.

This is an empowering book, full of South African 
heroes. There is a whole section on Nobel Prize winners. 
Representation is key, kids need to see and hear about 
people from their own cultures who do great things and 
certainly a science reference book like this is something that 
school libraries all over South Africa have been missing, even 
if they didn’t realise it.

I loved reading more about the scientists  we hear about in 
the news, as well as reading about familiar faces from my 
own student days… In fact one of my favourite lecturers 
of all time features in the book –  Prof. Daya Reddy, from 
the University of Cape Town, who is now a leader of world 
scientists and the president of the International Science 
Council.

Honestly, this book is a treasure and should be accessible 
to South African children everywhere … as a reference book 
in public libraries and definitely in all school libraries. This 
is a homeschooler’s dream. Perfectly readable, incredibly 
inspiring, not a book to read in one sitting, but story by story. 
Definitely our science book of the year.

Read the original, full review here: https://www.se7en.org.
za/2022/03/06/se7en-reviews-the-south-african-science-book-of-
the-year 
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CALL FOR ARTICLES | REGULARS

https://questonline.org.za/

Call for articles or special issue proposals

Quest invites proposals for special issues on a topic or theme that fits within the scope of 
the magazine, which is: a popular science magazine aimed specifically at the youth and 
the general public who have an interest in the sciences. It aims to present South Africa’s 

foremost scientific work in an accessible form and can be used to support curricula work at 
various levels and institutions. 

Quest is distributed to public high schools, universities, libraries, science centres, 
government departments, parliamentary committees, embassies, non-government 

organisations, Technical and Vocational Education and Training Colleges and resource 
centres. Quest is also available at selected national science events, science Olympiads, 
events held by the Department of Science and Innovation, and at various community 

functions.

Quest is full-colour and published on a quarterly basis. Each issue aims to have a theme. 
For example, an issue may be aligned with the United Nations General Assembly themes: 

the International Year of Artisanal Fisheries and Aquaculture (IYAFA 2022) and the 
International Year of Glass (IYOG 2022).

An issue of Quest typically comprises five themed articles (1500 words), five feature articles 
(1300 words), four news pieces (500 words), and two to three book reviews (400 words). 

Images, graphics, infographics, etc. are encouraged.

We encourage early career researchers and emerging researchers to take this 
opportunity, whether to help convene a special issue, or to write an article for Quest. 

It is an excellent means to illustrate research translation. Your ORCID number is 
included with your written piece.

For more information or for the application form, please email: quest.editor@assaf.org.za
Quest is managed, hosted and published as an open access, free magazine by:

https://questonline.org.za/%0D
mailto:fanie.vanrooyen%40gmail.com?subject=
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