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M
any of the articles in this issue of Quest are on the role of science in 
society, which is, after all, what science should be all about. Of course 
when we think about science’s contribution to society we tend to think 
about technological innovation – computers, cell phones and the like, 

medical advances, space technology – the list goes on. But, what we may forget is the 
role of social sciences in understanding our society – and how important this is for 
policy makers, educationalists and politicians.

A theme that is started in this issue, and that I hope to continue in subsequent 
issues, is food security – generally studied by social scientists and economists. At this 
stage of the 21st century we produce enough food to feed our ever-enlarging global 
population. So why is food security an issue? Sadly, having enough food to eat is 
not simply a matter of how much is produced. There are many, many things that 
prevent people having enough food – often preventing them from eating every day – 
something that most of us take for granted.

Some of the broader reasons for lack of food security are droughts and floods 
– almost certainly increasing with our changing climate – poor farming practices 
(often pushed by large corporates), loss of topsoil (more of a problem in developing 
countries) and the introduction of alien plant and animal species around the world.

But in general, lack of food security comes down to one main reason – poverty. 
People can live surrounded by food, but if they do not have the means to buy it, they 
will go hungry. And in the large cities to which many people are migrating daily in 
search of work, access to food at affordable prices is a very real issue. For reasons of 
economy, major supermarket chains are concentrated in wealthier areas of cities. This 
leaves the less well-off buying food from informal markets – where the suppliers have 
to pay retail rates for the food that they sell on – which in itself increases the price, 
and from smaller, independent food outlets who cannot match the buying power of 
the major suppliers and have to pass their increased costs on to their consumers.

While overall figures suggest that the number of people living in poverty around 
the world is dropping, there is an increasing trend towards massive differences in 
income between the bottom and the top. Simply put, the rich are becoming richer and 
the poor, poorer. While the economic policies that drive this trend continue, millions 
of people will carry on going to bed hungry. This has to stop and social science 
studies will hopefully help us find some of the solutions.

Bridget Farham
Editor – QUEST: Science for South Africa

All material is strictly copyright and all rights are reserved. Reproduction without permission is forbidden. 
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.

Science in society
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‘Hunger is not a natural phenomenon. It is a man-made tragedy. People do not go hungry because 
there is not enough food to eat. They go hungry because the system which delivers food from the 
fields to our plates is broken’ – Archbishop Emeritus Desmond Tutu, 2011

What is food security?

T
he official definition of food 
security is that food security 
‘... exists when all people at 
all times have physical and 

economic access to sufficient, safe and 
nutritious food to meet their dietary 
needs and food preferences for an 
active and healthy life’. This definition 
was put together by the Food and 
Agriculture Organisation (FAO) 
Committee on World Food Security 
in 2012. 

Food security is not strictly linked 
to food production. In fact food 
production has increased faster than 
the human population has over the 
past 40 years. Lack of food security 
is linked to poverty and is about the 
availability of food and access to that 
food. A household, community or 
country is regarded as food insecure 
when there is hunger and fear of 
starvation. Food security is a complex 
issue, influenced by socio-economic 
and political factors.  

Population growth
Total food production in South 
Africa and other southern African 
countries has increased over the past 
40 years, but the amount of food per 
head of population is falling. Current 
figures show that around 12 million 
South Africans are food insecure 
and vulnerable to hunger. Rising 
populations, rising food and fuel 
prices and unemployment as well as 
the fluctuating value of our currency 
aggravate this situation. 

Malnutrition, particularly in rural 
areas, has a serious effect on children’s 
health. The number of people 
projected to be at risk of continuous 
hunger and malnutrition around the 
world will be 30 - 40 million by 2050. 
Most of these people will be in Africa. 

Drought threatens farmers and food security. Image: www.lisadewberry.com

Food security. Image: WHO
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Droughts and floods
Climate change and the increased 
frequency and intensity of drought 
in some areas and floods in others 
will prevent us from producing 
enough food. The current drought in 
South Africa is, according to AgriSA 
executive director Omri van Zyl, ‘a 
national disaster’. Current estimates 
put the amount of money needed to 
support our agricultural sector during 
this drought at R12.5 billion over 
three years. South Africa needs 11.25 
million tonnes of mielies a year to feed 
its people. This year’s official crop 
estimates are at 7.438 million tonnes 
and the confirmed 2015 mielies crop 
was 9.9 million tonnes, according to 
the national crop estimate committee. 

Average rainfall for 2015 was 
400 mm, two-thirds of the usual 
average of 600 mm, according to the 
South African weather service. Dams 
are half full across the country, even 
with the onset of rains in some areas. 
Food inflation
As previously mentioned, food 
security is not linked to food 
production, but to access to food. 
One of the main effects of drought 
and our fluctuating currency has been 
a massive rise in food prices. And 
the poor spend a large percentage of 
their income on food. According to 
Statistics South Africa’s poverty trend 
report for 2014, poor households 
spent R8 485 a year on food – or R707 

a month. Yet, when the Democratic 
Alliance produced a trolley containing 
the mininum monthly dietary needs 
of a family of five in parliament a 
couple of months ago, from a low-
end supermarket, the till slip showed 
R3 580.53. This was for two large 
bags of mielie meal, cooking oil, a 
few bottles of amazi, cans of sardines, 
cabbages, a carton of spinach and 
tomatoes, another carton of bananas 
and oranges and a carton of 18 eggs.

In April 2016, the consumer price 
index showed food inflation at 9.4%, 
well above the average 7% inflation. 
Drought is thought to be a key 
contributor. According to academics 
Saliem Fakir and Nan Tian (writing in 
www.dailymaverick.co.za) the current 
consumer price index is not a good 
indicator of inflation for the poor 
because weightings used do not reflect 
the percentage of expenditure that 
the poor spend on food. The poorest 
groups spend between five and nine 
times more of their total spending 
on food than the richest group and 
almost three times more than the 
national average. This means that 
food price increases affect the poorest 
income groups considerably more 
than the average or richest group. 

There is also a question of access 
to buying food – the urban poor pay 
less for food than the rural poor. 
For example, supermarkets are more 
numerous in urban areas than in rural 

and supply food more cheaply in the 
urban areas than in rural areas. In 
rural areas informal vendors charge 
above market value for goods because 
of lack of competition, high transport 
costs shifting higher prices onto the 
households. 

And it isn’t enough to say that 
rural people should be growing the 
food they are eating. Rural people 
lack access to land and water, and 
productivity in rural vegetable 
gardens is low, so food grown at this 
level makes little contribution to a 
household’s diet, so they carry on 
buying food. 

Increasing complexity
Add poor farming practice, alien 
plants and reduction of agricultural 
land and food waste and it is easy to 
see why, in a world that apparently 
produces enough food, people are 
still food-insecure. As an example, 
the total food waste by consumers in 
industrialised countries (222 million 
tonnes) is almost equal to the entire 
food production in sub-Saharan 
Africa.

The answer to the question ‘what 
is food security?’ is complex and one 
that should be seriously addressed by 
governments around the world  
as populations rise and climates 
change. q
Source: www.dailymaverick.co.za – an excellent source of 
analysis of many different scenarios in contemporary 
South Africa.

An urban food garden. Image: World Food Programme
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Poverty and lack of food security go hand in hand.  
Waste pickers are trying to use other people’s waste to sustain their 

livelihoods. Quest looks at some of the research so far.

S
treet waste pickers are now a 
common sight in most of our 
suburbs. The affluent suburb 
of Noordhoek in the Western 

Cape, is no exception. Every bin day, 
waste pickers arrive carrying back 
packs or pushing supermarket trolleys. 
Although these people are regarded 
in differing ways by the residents, we 
have to understand that they are now 
part of life in our community (I live in 
Noordhoek) and indeed, in our country. 
They are some of the very poorest in 
the community, with no other means to 
support themselves and their families. 
And it can be argued that they are an 
important part of the whole recycling 
process. As  researchers Professors Rinie 
Schenck, Derick Blaauw, and Rina Swart  
and Dr Kotie Viljoen suggest, waste 
pickers play a pivotal role in the waste 
management system, even if they are not 
aware that they do. 

Professor Schenck and her team, 
funded by the NRF-DST Centre of 
Excellence for Food Security, are 
currently carrying out a major project 
studying waste pickers on selected 
landfill sites in South Africa. This 
article looks at their earlier research 
elsewhere in the country.

‘If we were any poorer,  
we’d be dead’
This was a comment made by a waste 
picker in Columbia, South America. The 
World Bank estimated that 1% of the 
world’s urban population survives by 
collecting and selling recyclable waste. 
Landfill waste pickers collect goods that 
can be recycled from landfill sites and 
street waste pickers (or bin pickers) 
collect their waste from the streets, often 
from bins left out for collection. 

Waste pickers, waste 
generation and recycling
Waste pickers can only make a living 
if there are people who generate waste. 
Plastic and glass bottles are a good 
example – there are people who buy 
drinks in plastic and glass bottles, which 
are thrown away and ‘harvested’ by 
waste pickers, who sell them to recyclers. 
A big city such as Cape Town will 
produce a lot of waste and the affluent 
in these cities produce far more than the 
poor. The average US resident produces 
over 1.5 kg of waste a day. Someone 
who lives in an extremely poor country 
such as Benin produces around 125 g 
of waste. Figures are probably similar 
for our country, although the urban 
poor are likely to produce more waste 

simply because they have access to 
packaged goods. The bottom line is 
that waste generated by more affluent 
communities produces an opportunity 
for others – the opportunity to sell, or 
re-use, that waste. And this needs people 
who buy back that waste – usually 
formal recycling companies.

In South Africa, where unemployment 
has reached frightening proportions, 
many people are left with little option 
but to use waste picking as a way of 
making a living. This is a problem 
on such a scale that it is important 
for politicians and policy makers to 
understand the nature of this particular 
level of society – who they are, where 
they are from, what skills and possibly 
even qualifications they have, what they 
earn and who they are supporting. It 
is likely that there are so many people 
in this part of the informal sector that 
there needs to be specific policy to 
accommodate and support them. 

How can this be done?
Some of the research done in social 
science is what is called qualitative – it 
focuses on the meaning of the lived 
experiences of people in a particular 
context. The idea behind this type of 
research is to explore social relations 

Living on what people throw away

Waste pickers on a landfill 
site creating their own shade. 
Image: Rinie Schenck
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and to describe the experiences of 
people who take part in the research. 
Researchers often do not know the 
population that they want to sample, 
so use a technique called convenience 
and availability sampling. This is a 
process in which the researcher selects 
people to interview who are easily 
accessed and available until a good 
sized sample is obtained. 

The interviews are carefully structured 
around specific questions and the people 
doing the interviews are trained in 
interview techniques. Earlier research 
included small numbers of people 
from Durban, Pretoria, Cape Town, 
Johannesburg/Soweto and the landfill 
site in Port Elizabeth. Only 25 interviews 
were conducted, so the results cannot be 
generalised across the country, but the 
information was valuable. Importantly, 
waste pickers were only willing to be 
interviewed when they had sold their 
waste for the day. 

People were only interviewed once 
waste pickers had consented to take part 
in the study – the study was explained 
in detail so that the participants fully 
understood what would happen during 
the course of the study, why it was being 
done and what effect the results of the 
study would have on him or her.

Early findings
Twenty street waste pickers were 
interviewed – 10 men and 10 women. 
The five people in the landfill picker 
group were all women and mainly 
collected food and other items for 
personal use. Other studies have 
suggested that waste pickers are not 
gender specific, but there is a gender 
difference in the type of waste they 
collect. Men collect heavier materials 
with more value, while women 
concentrate on paper and plastics. 

Most waste pickers in this group 
were between 40 and 49. The youngest 
was 18 and the oldest 62. Most (72%) 
of the people in the study were single, 
divorced or widowed. But being on 
your own doesn’t mean no dependents 
at all – most of them had children or 
grandchildren who depended on them. 
In a study in Durban in 2000, 19 out 
of 20 waste pickers interviewed were 
responsible for at least four people each. 

Why become a waste picker?
Very low levels of education and 
migration from a rural to an urban 
area were important reasons why 
people became waste pickers. This 
quote sums it up:

‘I was once employed as a domestic 

worker and then my employers moved 
... I tried to look for another job but 
could not find any. You see I am not 
educated so it is very hard for someone 
like myself and besides, I am old.’

In this study only eight of the 
participants had completed some 
secondary education.

‘I did matric, but I could not pass or 
complete it, I just dropped out.’

‘I did standard six ... my father was 
unable to pay for my fees – as a result 
I dropped out and started looking for 
a job.’

Most waste pickers moved from a 
rural to an urban environment – to 
try to earn a living in the city. And 
most are unemployed and extremely 
poor. Waste picking can start after 
retrenchment or retirement. It is 
something you can do with no 
resources or education.

‘I have to push hard every day. I do 
not have a choice; little waste means 
little food for my family or even 
nothing at all.’

‘I was working at Rooiwal on a farm 
and were laid off.’

‘Housekeeper in Pretoria and laid off.’
‘I was working in a clothing factory. 

Then the factory was closed down.’
‘I was working as a security guard 

for the past 22 years at Rosslyn 
factories in Pretoria North. I was then 
retrenched because of my age.’

The waste
Wherever waste picking occurs, 
everything that is collected is used 
or sold. One study by researchers 
Langenhoven and Dyssel on one landfill 
site in Durban showed that R66 000 
worth of recyclable waste was retrieved 
each month by 300 – 400 waste pickers. 
It is not only formal recyclers who buy 
material, but people looking for building 
materials or other things that can be 
reused. A fieldworker at the landfill site 
in Port Elizabeth mentioned the rotting 
vegetables that people collected to 
prepare for their families.

‘It seems to me that a person would 
have to be desperate to eat [those 
vegetables].’

Most of the waste was a mixture 
of bottles, paper and tins, which can 
be sold to buyback centres (BBC), 
depending to some extent on what 
can be sold and what the centres are 
prepared to pay. Scrap metal was hard 
to come by, although the pickers said 

Waste pickers loading their collections to 
be sold to the buy-back centre.  
Image: Rinie Schenck

Fieldworkers on a landfill site, obtaining information from waste pickers. Image: Rinie Schenck
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that they earned good and fast money 
from recycled metal. The goods come 
from a variety of sources – shopping 
malls, taxi ranks, around shebeens, 
often with the help of the shebeen 
owner who will save bottles and tins 
and municipal waste bins.

Hard living
Waste picking is hard work – walking 
long distances pushing trolleys. The 
pickers spend long hours outside, 
often in harsh conditions. They are 
also exposed to potentially dangerous 
waste and pathogens on landfill sites. 
And even people as poor as this are 
exposed to criminals.

‘In winter, the morning and night are 
dark and one cannot see properly while 
rushing to collect as many as possible. I 
nearly got raped if it was not because of 
some boy who came to rescue me ...’

Shelter is a major issue and many 
sleep without shelter or only go home 
to a shack or informal settlement over 
the weekend if they are able to. Others 
live their lives on the streets. 

What waste pickers earn is difficult 
to find out – the current upper 
boundary poverty line is around 
R1 365 a month or around R45 a 
day. It is likely that waste pickers fall 
far below this – they live from hand 
to mouth, with no opportunities to 
improve their situation or that of their 
children. Some BBCs apparently pay 
well and treat the pickers with respect, 
while others may be paying far below 
the market rate for the waste, with 
middlemen making the profits. 

Public perceptions of waste pickers are 
often very poor – but the pickers often 
see themselves as doing an important 
job, helping clear waste and providing a 
living for themselves and dependents. 

Can waste pickers support 
themselves?
Given the importance of waste picking 
to the very poorest in the community, 
it is important for government and 
policy makers to know if these people 
are able to support themselves. If we 
know this, policy makers can design and 
implement policies that may improve 
street waste pickers’ earning potential. A 
recent qualitative and quantitative study 
by Viljoen, Blaauw and Schenck of 873 
waste pickers who were willing to reveal 
their income, and 64 BBCs across 13 
major cities in South Africa show that 

there are two groups of waste pickers – 
those who earn their income on the day 
they have picked their waste and those 
who store their waste and sell every 
week. More sell on the same day than 
store waste. 

The waste pickers also have good days 
or weeks. Half of street waste pickers 
in this study earned R50 a day or less 
for a day’s waste and R300 or less for a 
week’s waste. The median income on a 
good day or week was R120 and R500, 
respectively. On a bad day, the street 
waste pickers’ median income is R25 
a day and R150 a week. In this study, 
75% of street waste pickers earn a usual 
income of R85 per day or below.

What do these figures mean? Using 
2012 figures from Statistics South Africa 
(StatsSA) the per capita income needed 
to ‘lift a person out of poverty’ is R636 a 
month. For a family of four – which is 
what most waste pickers are supporting 
– this means R2 544 per month, which 
means that more than half of street 
waste pickers fall far below this level. 
They do not even meet the food poverty 
line, which is R1 316 for a family of four. 

The bottom line
Many, and probably an increasing, 
number of people in our society are 
forced into waste picking as a way of 
putting food on the table. But this is 
literally all they are able to do – in a 
good week. These people will never 
have a secure source of income, a 
secure source of food and any means 
of lifting themselves or their families 
out of poverty. The only aspect of their 
lives that they can control is to use a 
trolley to collect waste and to work long 
hours. Current figures suggest that there 
are between 35 000 and 75 000 street 
waste pickers in South Africa trapped in 
persistent and chronic poverty. 

Local authorities need to offer 
waste management initiatives such 
as separation-at-source projects and 
facilitate increased access to waste for 

street waste pickers. Infrastructure such 
as material recovery facilities, sorting 
facilities and BBCs might also help waste 
pickers to collect and sell higher volumes 
of waste. q
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Teachers’ resource

This article can be used as a resource for both Life 
Sciences and Mathematical Literacy grade 10–12.

Life Sciences: Grade 10–12
Knowledge Strand 3 – Environmental Studies.
Grade 10 – Biosphere to ecosystems
Grade 11 – Human impact on environment: 
current crises (Population ecology)
Grade 12 – Human impact on environment: 
current crises.
Purpose of studying Life Sciences and the 
relevance of the article:
n	The development of an understanding of 

science’s roles in society.
n	Specific Aim 3: Understanding the application of 

Life Sciences in everyday life…
n	The subject content provides the context in 

which humans impact the environment and how 
that affects society.

n	The content of this article is applicable and is 
relevant to various aspects of society.

Mathematical Literacy: Grade 10–12
This article can be used in a Mathematical Literacy 
lesson, but the teacher must focus on the intended 
outcome, as the focus might cover a vast ground.
The article can be used to focus on:
n	The elementary mathematical content.
n	The authentic real-life context.
n	The solving of a familiar problem.
n	Integrated content and/or skill in solving problems.

Language box

Inhlupheko nokweseleka kwemigomo 
yokugcina ukudla
Ongcweti kwezokugcinwa kokudla eNRF-DST Centre 
of Excellence for Food Security benza ucwaningo 
ngabantu abafuna ukudla kwimfucuza elahlwa 
ngabantu ikakhulu kumakhaya walabo abadla 
izambane likapondo. 
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U rban agriculture is widely promoted as the solution 
to the growing problem of urban food insecurity 
in South Africa and in Africa more broadly. It is 

said to provide livelihoods and social cohesion, and have 
environmental benefits. But it’s also promoted as having 
additional food security benefits.

It is the primary, and usually the only, food security policy 
of local governments, and the focus of many NGOs and 
corporate social investment programmes.

There is, however, very little evidence to support this level 
of investment and focus.

It is thus important to critically assess whether the promotion 
of urban agriculture is warranted, particularly when it is at the 
expense of other potential solutions. We simply cannot afford to 
keep polishing the lamp and hoping the genie will appear.

Urban agriResearch shows something else
Proponents of urban agriculture offer figures suggesting 
that as many as 40% of African urban residents are involved 
in some form of agriculture. Such figures require far greater 
interrogation. In the case of Cape Town in South Africa, 
research conducted in low-income areas of the city in 2008 
found that less than 5% of poor residents were involved in 
any form of urban agriculture. In reality, those most active 
in urban agriculture were found to be wealthier people in 
low-income areas.

Context is a further determining factor. Research shows that 
in towns where the municipal boundary extended into areas 
with more rural characteristics, urban agriculture was more 
prevalent.

In South Africa this finding is supported by the 2011 census, 
which identified more than 30% of the population practising 

urban agriculture in medium-sized towns like Mafikeng, 
Polokwane and Newcastle. In Mogale City and Johannesburg, 
larger settlements with large urban settlements adjacent, the 
practice was well below 10%. And in Cape Town it was below 
5%. Context, climate, soil fertility and spatial legacies all matter.

There is little evidence to suggest urban agriculture is 
contributing to food and nutrition security, either locally 
or internationally. The incomes from sales of produce are 
generally low, so the indirect food security benefits are limited.

Assumptions without evidence
The assumption in much advocacy work and policy is that 
urban agriculture benefits the most food-insecure households, 
but numerous case studies show this is not the case.

Two themes are implicit in motivations for urban 
agriculture. The first is welfare driven. The second is a 
narrative that calls for self-help interventions so that 
the poor initiate their own food security through urban 
agriculture. This assumes free time for the under-employed 
poor, who pursue multiple strategies to survive.

Linked to this is the assumption that the food insecure can 
get access to land, water, seeds and everything else they need. 
This misses the reality of poverty. State and NGO programmes 
do facilitate access to such resources, but the most vulnerable 
lack the knowledge or social networks to access these.

Urban agriculture is often promoted as a means of 
empowerment. But expecting the urban poor, who have 
the least access to resources, to grow their own and lift 
themselves out of poverty and food insecurity fails to 
recognise the barriers constraining urban agriculture. That 
isn’t empowerment; it’s the cruelty of false promises.

So where does the dogged pursuit of urban agriculture as 

Urban agriculture  
the answer to Africa’s food crisis?

Food security efforts need to look beyond urban agriculture. Image: Jane Battersby

Gareth Haysom and Jane Battersby explain why urban agriculture 
is not the solution to growing food insecurity in South Africa
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the solution come from?
Local governments have no direct food security mandate, 

as food insecurity is still considered by most states to be 
primarily a rural problem. This means local governments 
wishing to address food insecurity adapt rural programmes 
to meet urban needs.

Food insecurity is seen as a household poverty problem 
and not a systemic problem. The obvious household 
response is food production.

The state is largely unwilling to address the systemic drivers of 
food insecurity, which would entail regulating food companies 
and challenging the dominant development agenda.

Looked at in this light it is possible to view the increased 
promotion of urban agriculture as a politically reactionary 
response. It claims to be aimed at fixing the worst effects 
of structural poverty and food insecurity, but it doesn’t 
actually address the root causes.

Changes that need to be made
For as long as urban agriculture remains local government’s 
main entry point for addressing food insecurity, it is 
essential that programming be improved.

First, more effort needs to made in monitoring and 
evaluation of government-run initiatives. Though inputs 
are monitored well, outputs and impact monitoring are 
extremely weak. This means many programmes are failing 
and lessons are not being learnt.

Second, many NGOs working in urban agriculture have 
sustainable, viable projects. Local government should work 
more directly with these to increase the viability of state-
initiated projects.

And if urban agriculture is to be a main focus area for 

food security programming, then suitable land should be 
identified and protected.

But urban food security efforts need to look beyond 
urban agriculture. For example, it is essential that local 
governments understand the food system in which urban 
agriculture operates to understand why producers struggle 
to find markets for their goods. This would allow them to 
develop a range of interventions based on their existing 
mandates, including integrating formal and informal food 
retailing spaces, and supporting fresh produce markets to 
increase their role in local, pro-poor food value chains.

Finally, local governments should develop food security 
strategies to guide their interventions. Through these 
measures, urban agriculture can remain integral to efforts 
to alleviate food insecurity and would be more likely to have 
the desired impact.

It is clear that urban agriculture can have significant benefits 
for some participating households. But we are concerned 
about the absence of wider evidence supporting its potential to 
address food insecurity beyond those households. The assertion 
that urban agriculture can provoke systemic change is untested. 
Through their dogged promotion of urban agriculture, the state 
and the private sector can claim they are working towards food 
insecurity and have a good photo op with key personnel in 
wellington boots. At the same time they can absolve themselves 
from responsibility for the causes of food insecurity.

This article first appeared in The Conversation and is 
republished with permission. Gareth Haysom is a researcher 
at the African Centre for Cities, University of Cape Town. Jane 
Battersby is a senior researcher in Urban Food Security and 
Food Systems, University of Cape Town. q

The Nyanga People’s Garden Centre gives seedlings to settlement gardeners. Image: www.designother90.org
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Namaqualand is heating up. Quest looks at the evidence.

A map showing the location of the two Karoo ecoregions of southern Africa, as 
delineated by the World Wide Fund for Nature. National boundaries are shown 
in black. Image: NASA/Claire Davis

Climate change on our doorstep

Namaqualand is part of the Succulent Karoo biome 
– a globally recognised biodiversity hotspot that is 
particularly vulnerable to climate change. This is 

not only because of the region’s biodiversity, but also because 
the population of the region are very dependent on the 
natural resources found there. People living in the area are 
also particularly dependent on farming livestock and dryland 

agriculture. Some models have suggested that changes in 
rainfall and temperature are likely to  have a significant 
impact on the Succulent Karoo and reduce the abundance 
and diversity of endemic species. So far, only three studies 
have investigated the historical climate of Namaqualand – 
focusing specifically on changes in rainfall. However, recently 
researchers Claire Davis (Council for Scientific and Industrial 
Research, Stellenbosch), Timm Hoffman (University of Cape 
Town) and Wesley Roberts (FAO, Zambia) have offered an 
updated analysis of trends in key climate variables as well as 
climate extremes for Namaqualand, published in the South 
African Journal of Science. 

Namaqualand extends from the Orange River in the 
north to Vanrhynsdorp and the Olifants River in the south. 
It covers a region of about 50 000 km2. There are about 
3 500 plant species in Namaqualand – well known for the 
spring floral displays – and about 25% of these species are 
endemic to the region. The main means of livelihood is 
livestock production, both commercial and communal. The 
communal areas make up more than 25% of the region and 
support 45% of its population.

Local climate 
The region’s climate is influenced mainly by the southern 
subtropical high pressure system and the circumpolar 
westerly airstream. On a local scale, features such as the 
mountains of the escarpment and the cold Benguela current 
are the main influences. Namaqualand is semi-arid, with 

A colourful display of spring wild flowers in Namaqualand.  
Image: Timm Hoffman
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rainfall averaging between 50 mm and 400 mm annually. 
More than 60% of the rainfall occurs in winter and there 
are also heavy dewfalls in mid-winter and coastal fog in the 
summer. Namaqualand is also prone to droughts, which can 
have devastating effects on livestock production. 

Temperatures are relatively low – from 13°C to 21°C 
because of the influence of the cold Benguala current. 
But berg winds can raise the temperatures to above 30°C, 
causing high evaporation. 

It is far more difficult to detect changes in climate on a 
smaller, local scale than it is for a whole region because this 
needs an accurate, long-term, well maintained and dense 
network of weather stations to detect what happens on a smaller 
scale. The researchers in this study used temperature and rainfall 
data from a number of different sources including daily climate 
data from five weather stations in Namaqualand. 

Higher temperatures, changing rainfall patterns
Results of this study suggest that temperatures in 
Namaqualand have been increasing over the past 100 years 
and that the rate of warming is increasing – particularly 
in the last 20 years. Minimum temperatures (which have 
increased by 1.4°C) are increasing at a faster rate than 
maximum temperatures (which have increased by 1.1°C). 
Such changes will cause an overall increase in both the 
perception of temperature as well as its effect on plants and 
livestock. The prediction is that temperatures are going to 
continue to increase. Hot extremes are also more common 
in the region – with more hot days and fewer cool days. 

Changes in rainfall are harder to detect because there is 
more variation in rainfall from place to place and from year 
to year. So far, there is no clear evidence for a significant 
change in mean annual rainfall, but it does appear that 
rainfall is increasing in the summer months, particularly 
over the north-eastern region of Namaqualand. 

Even if annual rainfall and coastal fog stay the same, the 
higher temperatures will lead to increased water stress on 
the region’s plants. And, importantly, continued increase 
in temperatures will have significant heat-stress effects on 
livestock and also change the nature of certain pests and 
pathogens which affect livestock. 

Long-term monitoring of both changes in climate 
and vegetation in Namaqualand is essential in order to 
fully understand the impacts of higher temperatures and 
changing rainfall patterns. q

Claire Davis is climate change impacts and adaptation specialist 
with a particular research interest in the field of biodiversity 
and conservation. She currently holds the position of Researcher 
in the Natural Resources and the Environment Unit (NRE) 
at CSIR. Claire holds an MSc degree from the University of 
Cape Town and is currently pursuing a PhD at Stellenbosch 
University investigating large-scale vegetation changes across 
sub-Saharan Africa with the use of remote sensing and dynamic 
vegetation models. A key area of expertise is her skill in conducting 
vulnerability and adaptation assessments and producing tailor-
made climate change projections for specific sectors. 
  Timm Hoffman holds the Leslie Hill Chair in Plant 
Conservation at the University of Cape Town, where he 
teaches and supervises post-graduate research.  He is interested 
how southern Africans have used the land and its resources 
and how these practices, together with changing climates, have 
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influenced what we have around us today.  His research focus 
is on the biodiversity, landscapes and people of the succulent 
Karoo, Nama-Karoo and fynbos biomes of southern Africa. 
Timm explores events which have occurred over the period 
of historical record and the implications of environmental 
change on ecosystem services and human well-being.  He is 
most interested in doing research which helps to manage these 
resources for the benefit of current and future generations. 
  Wesley Roberts works for the FAO in Zambia on its national 
forest inventory. He specialises in geo-spatial aspects of 
environmental science focusing on forestry. 

Reference
Davis CL, Hoffman MT, Roberts W. 2016. Recent trends in the climate of Namaqualand, a 
megadiverse arid region of South Africa. South African Journal of Science. 112(30/4), Art.2015-
0217.  http:// dx.doi.org/10.17159/ sajs.2016/20150217

Communal areas in Namaqualand. Image: Timm Hoffman

Goats grazing on the sparse vegetation of 
the region. Image: Timm Hoffman

The arid landscape of Namaqualand. Image: Claire Davis 
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The South African abalone fishery is in crisis – so are rhino populations. 
Quest looks at recent research that uses models of abalone poaching 
to suggest ways of sustaining both populations.

Trading on extinction

Y
ou might be surprised to learn that the South 
African rhinoceros (Diceros bicornis) and abalone 
or perlemoen (Haliotis midae) have something 
in common. They are both harvested under what 

are called open-access conditions, they both have high value 
as commodities and they are both traded illegally. The 
difference is that there is already a legal market for abalone.

So why ‘trading on extinction’? Recent research by 
Doug Crookes, published in the South African Journal of 
Science, shows that there is actually an incentive to trade 
on extinction in the management of abalone stocks. Part of 
this incentive comes from the fact that fishery authorities 
sell abalone seized after illegal poaching – it forms part of 
the revenue that goes towards conservation, in fact. But the 
situation is more complex than this. Using mathematical 
models, Crookes has shown that a legal trade promotes 
the ‘trading on extinction’ model, with a race for profits, 
an increase in the probability of detection after a poaching 
event and the depletion of populations.

The models
Illegal harvesting of abalone has increased dramatically 
recently and the fishery was closed between 2008 and 2010. 
This increase may have been caused by several things – an 
increase in abalone prices, failure to include traditional 
fisheries in the reform process, drug use and corruption 
have all been implicated. The abalone fishery has a number 
of important features that are common to systems where 
there is illegal exploitation of a resource or commodity. 
The first is open access – the species is easily available along 
the coast, there is little protection and enforcement and 
there is poaching. Second, authorities try to restrict access 
by patrolling the fishery, arresting offenders and enforcing 
penalties for the offence. Third is that the fishery is a 
complex system – there are many actors and role players, 
poachers, crew members, boat owners and the abalone 
population – who all interact.

Crookes developed a model that captured all three of 
these features. The model was based on Table Mountain 
National Park in Cape Town. The coastal waters 
surrounding the park are a marine protected area, but 
fishing is still allowed in certain areas. The area was selected 
because it is close to a large city (Cape Town), has a good 
mix of legal fishing and illegal fishing and is close to a 
number of fishing communities. The western areas of 
South Africa are home to some of the last remaining viable 
abalone populations. 

The model was made up of four features:
1. Open-access modelling of poacher-population 

interactions 
2. A deterrence model of poacher behaviour
3. The marine authority’s response to poaching
4. Modelling of the fishery as an integrated complex system.

Data entered into the model were derived from a 
number of sources: commercial catch per unit effort and 
commercial, recreational and illegal catches from 1980 to 
2007 and data on illegal catches from 2003 to 2005 taken 
from confiscation records in Table Mountain National Park. 

Importantly, in this model there is both the probability of 
detection that prevents illegal harvesting and a probability of 
detection that results in illegal catches being seized. Remember 
that the fishery authorities sell the illegally-caught abalone they 
seize. This gives the authorities an incentive to improve the 
probability of detection after an illegal poaching event, rather 
than preventing the poaching from happening at all. Once 
harvested, abalone cannot be returned to the wild, so depleting 
the population. The model also captured the increase in illegal 
abalone poaching from 2003 onwards – which occurred in spite 
of increased enforcement of marine fisheries zones. Sadly, the 
model suggests that abalone will be functionally extinct by 2080.

Why are abalone like rhino?
There are lots of similarities between the abalone fishery 
and rhino conservation in South Africa. Both are high-value 
commodities, in great demand from Asian markets. The legal 

Perlemoen – the local species of abalone. Image: Wikimedia Commons

Part of the coastal area covered by Table Mountain National Park. Image: Jaybaynews.com
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price of abalone is already high – R350/kg, but on the black 
market it can be sold for R2 500/kg. And the trade in abalone 
is high volume – worth US$50 - 100 million annually. 
The rhino horn trade fetches even higher prices – around 
US$65 000/kg in 2013, with some studies indicating prices as 
high as US$100 000/kg – but volumes are lower. One horn 
weighs about 3 kg and about 1000 rhinos were poached in 
South Africa in 2013, the implied illegal trade in rhino horn 
in South Africa is worth US$200 - 300 million in 2013. 

There are other similarities. Both products are easy 
to transport. Both species are slow growing and do not 
reproduce easily. They are also both difficult to protect – 
rhinos live in large areas that cannot easily be fenced and 
abalone live in the ocean, meaning that there are large areas 
of coastline to patrol. 

The main difference between the two is that there is both 
illegal and legal trade in abalone in South Africa, while trade 
in rhino horn is completely illegal. There are, however, strong 
lobby groups who advocate legalising the trade in rhino 
horn, arguing that this will protect the species. But, given the 
way that the fishery authorities use confiscated abalone for 
revenue, so providing an incentive for detecting poaching 
after the event, it could be argued that a similar situation 
would occur were trade in rhino horn to be legalised. There 
would be a large monetary incentive for the South African 

government to intervene after a rhino horn had been 
poached and the rhino left mutilated and often dead. There 
would be a race for rhinos and a ‘trading on extinction’ 
scenario in which profits are maximised over the short term, 
which will irreperably damage the rhino population. 

Sustaining resources
The abalone model suggests that legalising trade is not 
an answer for either population under the following 
conditions:
1. When a wildlife resource is subject to high levels of 

poaching
2. There is a legal and an illegal trade in the resource
3. The trade is highly lucrative
4. Profit maximisation principles are pursued by resource 

owners/custodians
5. Enforcement costs lots of money.

We need to look carefully at the different options for 
ensuring that our valuable natural resources are conserved. q

Doug Crookes is a post-doctoral researcher at the University of 
Pretoria, and an environmental resource economist.

Reference
Crookes, D. 2016. Trading on extinction: An open-access deterrence model for the South African 
abalone fishery. South African Journal of Science, 112(3/4):ART. #2015-0237.

Sorting through illegally caught abalone. Image: Jaybaynews.com
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The complex nature of the abalone fishery. Image: South African Journal of Science.

Abalone are usually found among kelp beds. Image: Jaybaynews.com
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Karoline Hanks looks at the pollution left by runners after the Two Oceans 
Ultra-marathon that took place on 26 March 2016.

The ‘World’s Most Beautiful 
Marathon’. Really?

F ive days after ‘The World’s Most Beautiful 
Marathon’, I set out for a quick run to the top of 
Chapman’s Peak Drive and back. At the top, just 
below the road I came across a veritable war zone 

of plastic detritus. The stuff lay scattered on either side of 
the pathway and all over the slopes of our beautiful ‘Seventh 
Wonder’.

The road itself was clear, but just over the verge and ‘out 
of sight’ were plumes of green plastic sachets and opaque 
plastic drinking bottles blown into little ‘eddies’ and stuck 
fast under the scratchy fynbos, piled up into stormwater 
ditches or strewn down the slope against the fence-line of 
the property below. I went up a little later armed with a 
healthy dose of outrage and after about half an hour of hot, 
sweaty, scrambling slog, filled two large garbage bags with 
plastic. 

I came home, dumped the lot onto my garage floor and 
did a rough tally: 350 plastic bottles and 600 green sachets, 
a few peak caps and several solid plastic plates used at the 
refreshment stations to serve food. This was all gathered 
from a relatively small stretch of road – less than half of one 
of the race’s 56 km. With the wind howling as it was on the 
day along the mountainous 10 km stretch of road, you can 
only imagine how many hundreds of bottles, sachets and 
peak caps were whipped up and over the barrier wall, down 
the sheer rocky cliff and into the pounding waves below. 

It got me thinking long and hard about road races in this 
country and the way that running clubs just dish out plastic 
water sachets and little plastic cups by the ton. It’s just the 
way it has always been done. The more I read and chatted to 
people, the more I was struck by the sheer lunacy of it all. 

How can it be acceptable that road runners are pampered The Two Oceans Ultra-marathon route. Image: Two Oceans Marathon

Litter lining the road at the 
top of Chapman’s Peak 
Drive – after the clearing 
teams. Image: Karoline Hanks
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to the degree where they can drink and cool themselves 
down every few kilometres? Why is it OK for millions of 
tons of carbon to be emitted in order to process convenient 
little sachets or slurp-a-mouthful-and-toss-it-aside mini 
bottles so that thousands of people can trot along a road 
and claim a medal at the end? Why is it OK that South 
Africa is probably one of the few countries in the world where 
this kind of resource gluttony continues?

Plastic
The Greek word plastikos means ‘able to be moulded’. It is 
this very property that has made this product so ubiquitous, 
so durable and oh-so-convenient. We produce hundreds of 
millions of tons of plastic every year and have been doing 
so since the late 1940s. From cell phones to keyboards to car 
parts to toothbrushes to sandwich wrapping to medical IV 
bags to running shoes … it’s seemingly indispensable and 
quite possibly the best thing since sliced bread. Isn’t it?

Well yes it is if you turn a blind eye to the fact that over a 
million birds and sea creatures get wrapped up in it, ingest 
it or suffocate in it every year. Yes, if you think nothing of 
the fact that it takes well over 500 years to degrade and 
that microscopic polymers are now being picked up in the 
ocean’s plankton. Yes if you adopt the ‘not much I can do 
about it’ attitude to the floating island of plastic that is twice 
the size of Texas somewhere out in the Pacific. Yes if you 
shrug your shoulders when you hear that all the plastic that 
ends up buried deep in our landfills is insidiously leaching 
out cancer-causing, endocrine-disrupting chemicals that 
spread into our groundwater. Yes if you manage to feel 
nothing for the whale that beached and died off the coast 
of Spain – its stomach crammed with 17 kg of plastic 
greenhouse sheeting dumped by tomato farmers. 

Race day plastic
So yes, look away, ignore the bigger, scarier, hardcore 
realities, and grab that little water sachet. Nip the corner 
off with your teeth as you hurtle on, desperate to get that 
elusive personal best. Spit the little nibbled bit out onto 
the road and carry on. That would be several million little 
nibbled bits that are far too small to be picked up by the 
clean-up teams. These are all whipped up and blown off – 
into the ocean and far away. Gone. For now, at least.

But they’ll show up some day … maybe in the 
stomachs of another batch of beached false killer whales 
or inadvertently regurgitated into the open mouth of a 
penguin chick.

I understand that about 80% of the plastic cleaned up 
after the race is recycled and according to the Two Ocean’s 
Race Director ‘made into bags and stuff by ladies in the 
community’. I find it difficult to believe that recycling 
recovery rates were really that successful. So much of the 
trash scooped up and bagged in haste would have been 
mixed with sticky gel packets and soiled with all manner 
of food items. I would imagine it would have been a very 
labour- and cost-intensive effort to separate and process all 
the usable plastic. And so what if they did? Recycling all that 
plastic really is no panacea. All we are doing is using more 
energy and water to prolong its ‘useful life’. 

A pile of sachets collected from Chapman’s Peak Drive after the race – after 
the clearing teams had been through. Image: Karoline Hanks
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Environmental science project

Do you live in an area where there are regular road running events? If you 
do, think about this project.

Find out when and where the event is being run and the distance. 
Contact the organisers and ask how they are providing refreshments to the 
runners on the race. Ask if they have thought about using ways other than 
plastic sachets and paper cups. What do they do with the plastic sachets/
paper cups that they collect and dispose of after the race?

When the race is being run, go the course and see how the runners 
receive refreshments. Assuming that this is the normal way with plastic 
sachets, watch how these are collected up after the race. Walk the race 
route and pick up any plastic sachets/paper cups that are still lying on the 
road. Count the numbers of each. Now make a table of how many plastic 
sachets/cups you collected and where these were on the race route (you 
can use km markers if available).

Now take this table to the race organisers and suggest ways that they 
can help to prevent the waste generated by their race.

Plastic drinking sachets dumped or blown into drains along the route, to 
be washed into the sea with the next storm. Image: Karoline Hanks
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Social media and social responsibility
My Facebook post around this matter met with some 
rather banal reactions around the problem of littering 
and how runners should be more responsible, hang onto 
their rubbish and find the bins. This is missing the point 
completely and was not the issue I was attempting to 
address. In my view, we should not be producing the stuff in 
the first place. Running clubs should not be demanding it, 
buying it and distributing it. 

It goes further than this though. I was told that this year 
the goodie bag handed to runners at the registration expo 
contained the usual plethora of marketing information 
(instant bin/landfill material for most), magazines, plastic-
wrapped cosmetics, a disposable Styrofoam peak cap, a 
disposable wear-for-five-minutes plastic bib to keep runners 
warm at the race start and ... wait for it ... a single sock 
made of some new bamboo fabric. One sock? Seriously? 
The idea being that you like the one so much, you roar off 
and buy a pair. How can we still be accepting this kind of 
shamefully wasteful advertising? That one utterly useless 
sock gets tossed into the bin at home later. To join the 30 
000 other socks eventually.

Organising races
The whole ethos of these races is wrong. There really doesn’t 
appear to be a single ounce of real, conscious and sustainable 
thought and planning in this arena in South Africa.

What are race organisers doing elsewhere in the world? 
In Austin, Texas, the marathon runners are handed 
compostable cups. They also make use of refill stations 
where large round ‘water monsters’ or tanks with self-
serving spigots/taps are easily accessed by passing runners. 
Food vendors are compelled to use compostable supplies 
and there are recycling stations along the way with dedicated 
teams of people assisting with the waste management 
process. In another large and popular event in Washington, 
the organisers hand out a collapsible, light-weight 170 ml 
‘rubbery’ cup to each runner. This folds neatly into a pocket 
or can be attached onto a belt. Again, runners make use of 
occasional watering points where volunteers fill their cup if 
they wish to hydrate. 

As a trail runner, I have participated in many trail races 

in this country over the years. These events are in stark 
contrast to the road running events. When we participate 
in the races that take us up mountains, through forests 
and along coastlines, we just know that we have to be self-
sufficient and carry a pack in which we have to have a 
minimum amount of water to keep us going. No questions 
asked. There is no plastic and there are certainly no tables 
every two kilometres. If we need a refill, we stop at one of 
the watering points to top up our packs or bottles. We also 
live by a fairly strict code and that is ‘Leave only footprints’ 
– and this is exactly what we do. I am told that many of 
the big popular mountain bike events in South Africa use 
water tanks with lines and stop cocks at regular intervals for 
participants to help themselves and fill their own bottles. 
Again, no plastic.

So what makes road running races so different and road 
runners so special and so pampered? 

I think that the big corporate sponsors need a radical 
wake-up call. If they are as ‘committed to being green’ as 
they claim in their latest corporate sustainability report, 
then let’s see them make a genuine shift around how these 
internationally renowned running events are managed. The 
reputational mileage would be well worth their while, one 
would have thought.

Wouldn’t it be amazing if there was a radical shift towards 
genuine environmental sustainability in all road races in our 
country? I wonder if any of the race organisers and their 
sponsors would be prepared to sit down and consider what 
really amounts to nothing more than a mindset change? 

The race will always be there, the demand will always be 
there. The way runners drink along the way just changes. Is 
that really so much to ask? q

Karoline Hanks is a mountain lover, environmental writer 
and mother of one. Her passion for the natural world and 
a desire to fix all that we are doing to it runs deep. She is 
happiest when in the mountains, preferably running! She 
writes mainly for school kids and almost always about 
matters environmental and has an overriding interest in 
species, habitat loss and in looking at ways to live ‘lightly’. 
Her latest big passion is single-use plastic, particularly in the 
road running context (water sachets). Her hope is to generate 
much more awareness in people; to whip up a desire to shift 
behaviour and to help people see the connections between all 
that they do and how the Earth copes (or does not cope!).

Satori Camel Run

On a positive note, Karoline persuaded her local 
running club, Satori Athletics Club (Noordhoek, 
Cape Town) to ‘go green’ for its annual 16.1 km 
race, the Camel Run. This is on the Western 
Province Road Running calendar. Runners are told 
at registration that they have to carry their own 
water. There is one water stop on the race where 
there are large water containers with spigots 
from which runners can re-fill their water packs 
if necessary. The front runners race so fast – 
finishing in around one hour – that they need little 
hydration.

2015 was the first year of the ‘green’ Camel 
Run and was hugely successful. No reason why all 
road runs cannot go this route.

Small items collected from Chapman’s Peak Drive after the clearing teams had 
been through. You can seen bits of plastic sachets, discarded gel wrappers, 
discarded tablet casing and a R1 coin! Image: Karoline Hanks
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Unique greenhouse kills two birds with one stone

The Faculty of Engineering at the North-West University’s (NWU’s) 
Potchefstroom Campus has launched an initiative that will 
significantly improve the quality of life of many communities, 
specifically in rural areas.

By focusing on the application of technological engineering 
solutions, they are now taking traditional, small-scale vegetable 
farming to new heights.

Three food and energy plants in the form of greenhouse models 
where food production will take place inside and solar panels 
mounted on the roofs will generate energy, are currently being built 
on the Potchefstroom Campus.

According to Prof. LJ Grobler, dean of the Faculty of Engineering, 
this concept enables them to get double use from the same 
available surface area. ‘We are doubling the value of the surface 
area as not only agricultural produce is grown there but the solar 
panels are simultaneously also generating energy.’

He says this modern greenhouse’s total yield per year is 
projected to be approximately 35% of the revenue of the food 
production and approximately 65% of the electricity being 
generated. The quantity of energy being generated is obviously 
much more than the greenhouse itself will consume. This creates 
the opportunity to deliver and sell the remaining energy to the grid.

These three prototype greenhouses on the Potchefstroom 
Campus were funded to an amount of €1 million by a German 
company, Alensys Alternative Energy Systems, and the German 
government. The funding is being used for research, training, 
infrastructure, the entire running and the roll-out of the 
greenhouse project to other universities. The greenhouses are 
individually equipped with different technology so that a study can 
determine which of the three offers the most efficient performance 
for South African conditions.

‘As soon as we have identified the success model, it will give 
companies the opportunity to become involved in the roll-out of 
these food and energy plants to rural communities as part of their 
corporate social responsibility. This offers sustainable production 
opportunities for these communities like never before. It can create 
as many as 65 employment opportunities per hectare, and offer 
an income opportunity that is a combination of food production 
and energy generation. As it is a combined initiative, the risk 
factors are reduced significantly,’ says Grobler.

As soon as the food and energy plants on the Potchefstroom 
Campus are in production, they will be monitored daily so that the 
recipe for optimal production and yield can be identified. Winter 
and summer crops can be cultivated, and the possibility of growing 
cut flowers is not excluded. According to Grobler, this is also a 
pilot project for Germany to offer food, employment opportunities, 
energy and training to refugees currently entering Europe. ‘I see 
this as a multipurpose project to provide sustainable food, energy, 

employment opportunities and training to those who need it most.’
The food being produced on campus will be given to residents of 

the local Ikageng township in Potchefstroom every week.
The North-West University’s food and energy project is the 

first of its kind in Africa and they are already talking to five other 
universities on the continent to roll out this initiative to them. 
The NWU then wants to be the heart of expertise with regard to 
research, training and support for these universities.
Johan van Zyl, Media, North-West University, Potchefstroom 
Campus
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Joey Hulbert explains the citizen science movement in South Africa.

Community-driven research

S
outh Africa will probably become an international 
leader in citizen science because of its uniquely 
rooted sense of community. Imagine a single cause 
or outcome that an entire community supports 

or desires, a movement. It is this unity and energy that 
citizen science projects strive to capture: whole community 
cooperation and engagement to answer scientific questions. 
Citizen science projects rely on non-scientists to conduct 
research. Such projects invite individuals and communities 
to participate as citizen scientists, contributing toward the 
simultaneous advancement of knowledge and scientific 
literacy. It is a movement where the public can study and 
learn about the world we live in, side by side with scientists.  

Projects
There are many citizen science projects in South Africa, 
each with different levels of engagement and community 
involvement. Individuals or entire communities can 
participate in the projects, from many places, and no 
experience is needed. Citizen science projects offer 
opportunities for learning outside the classroom and 

continued education for those who share the interests and 
passions of the project. Participants range from youth to 
retirees, each engaging at a level of their choosing. For 
example, Cape Citizen Science — a project to survey plant 
disease in the fynbos (discussed below) — offers several 
levels of engagement: individuals can report a dying plant 
they come across while out hiking, aid in identifying 
plant species from their home computers, submit physical 
samples, or go as far as learning laboratory skills. Regardless 
of how much time you have, anyone can be a citizen 
scientist and contribute to important research. 

Enhancing education is a primary objective of the citizen 
science project, offering substantial value to South Africa, 
especially in rural areas that are education-starved. While 
providing out-of-the-classroom learning activities, the 
research actually benefits from including difficult-to-reach 
areas and engaging compassionate communities. This 
mutualism is the core of the confidence in South Africa as a 
future international leader in citizen science.

Plant disease in the fynbos
Cape Citizen Science is a project that engages many 
communities throughout the province focusing on plant 
diseases in the fynbos biome. The fynbos is a unique plant 
community because of its exceptional biodiversity and 
high degree of endemism — containing many plant species 
that are only found growing naturally in the Cape Floristic 
Region. Although the fynbos provides many ecological 
and economic benefits to South Africa (e.g. it is a major 
attraction and provides a substantial source of revenue 
from ecotourism), the threats from plant diseases are poorly 
understood. Several major questions remain unanswered. 
For example, are plant diseases driving species extinction 
and what are their impacts on our precious biodiversity? 
This project invites the public to help answer these 
questions by releasing their ‘inner scientist’. 

The research facilitated by Cape Citizen Science focuses 
on a group of microorganisms called Phytophthora, a name 
translating from Greek as ‘plant destroyers’. Many species 
within this group are major concerns around the world 
because of the destruction they cause. For example, the 
Irish potato famine was caused by Phytophthora infestans, a 
species that still troubles potato farmers around the world 
today, even in South Africa. Another species, Phytophthora 
ramorum, causes sudden oak death in the United States 
and Ramorum disease in the United Kingdom. Along with 
many microorganisms, Phytophthora species are frequently 
accidentally spread around the world with the global trade, 
especially the trade of live plants. Once they arrive in a new 
area, where the native plant community has not co-evolved 
resistance, they become invasive, and can cause serious plant 
diseases. Therefore, it is important to be on the lookout for 
the accidental introduction of new species. 

There are two major research objectives of Cape Citizen 
Science: 1) survey the Phytophthora species present in the 
fynbos, and 2) watch out for the introduction of an invasive 
Phytophthora species. Both of these objectives will benefit 

Kirstenbosch NBG Citizen Scientists learning about plant diseases and pests with 
visiting scientist, Matt Borden. Image: Joey Hulbert

Citizen Scientists attempting to isolate Phytophthora from a dying silver tree.  
Image: Joey Hulbert
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from citizen science participation. By incorporating ‘many 
eyes’ the research is more likely to discover new species and 
detect new introductions early enough to respond rapidly 
and protect the beautiful fynbos. As citizen scientists, 
individuals could be the first to discover a new species of 
Phytophthora, or the first to report the introduction of an 
invasive plant destroyer. 

Cape Citizen Science aims to engage communities 
present within the fynbos biome, providing educational 
outcomes about microorganisms as the cause of disease, 
the importance of biodiversity, and the threats posed by 
invasive species. Participating in this project will help 
communities develop skills for data collection to make 
scientifically informed decisions, further benefiting society 
and South Africa as a whole. Research teaches individuals 
to be cautious, rigorous, unbiased, and thorough, ultimately 
benefitting society. This project will provide opportunities 
to gain research experience and participate in the scientific 
process through a movement to better understand 
the threats of plant disease to the fynbos biome. More 
information about the project can be found at  
http://citsci.co.za. q

Joey Hulbert is a PhD student at the University of Pretoria 
supported by the Forestry and Agricultural Biotechnology 
Institute (FABI). He is passionate about science 
communication and public engagement, and an advocate for 
science community equality and access. He is interested in 
biodiversity conservation and biosecurity, and his background 
is in forest health. Coordinating a citizen science project is his 
way of coupling his interests and passions.

Homeschool students hunting pathogens with horticulturist 
Mashudu Nndanduleni at Kirstenbosch National Botanical Garden. 

Image: Joey Hulbert
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Five new velvet worm species from South Africa

Five new species of the enigmatic velvet worm – one of the most ancient 
arthropods still living in forested areas of South Africa – have been described 
in a new study published in the international journal Cladistics recently.

Modern-day velvet worms are regarded as ‘living fossils’ because 
they almost exactly resemble their 550-million-year-old ancestors (the 
Onychophora) who lived on the antique supercontinent Gondwana. South 
Africa’s velvet worms comprise two genera, Peripatopsis and Opisthopatus. 
While recent research on Peripatopsis revealed the presence of nine novel 
species, the evolutionary relationships within Opisthopatus have until now not 
been studied systematically.  

Prof. Savel Daniels, an evolutionary biologist from Stellenbosch University 
and one of South Africa’s foremost experts on palaeo-creatures, performed 
DNA sequencing analysis and scanning electron microscopy on 184 specimens 
of the genus Opisthopatus cinctipes which he collected from 47 forest patches 
in the mountains of KwaZulu-Natal, Mpumalanga and the Eastern Cape 
coastal belt. These specimens were also compared with a single sample of the 
two point endemic sister species, O. roseus and O. herbertorum. 

He found that O. cinctipes are made up of five different species, all endemic 
to the area where they were found. The new species are: O. drakensbergi,  
O. kwazululandi, O. amaxhosa, O. highveldi and O. swatii. 

Prof. Daniels explains that zoologists have traditionally assumed that  
O. cinctipes had to be one species because physically they look the same: 
‘Traditionally we thought that there must have been one continuous forest that 
stretched along the South African coastline, therefore the velvet worms had 
to be from the same species. The genetic analysis shows, however, that their 
forebears came from the interior. This means that today’s forest patches along 
the coast are the remains of bigger forests which stretched from the interior to 
the coast.’

It took six years of field work to collect all the specimens, and another 
four years in the laboratory before Daniels was able to describe the five new 
species. 

Only 1 cm long, with 16 club-like walking feet, these ancient creatures are 
notoriously hard to find. They spend most of their life hidden in moist areas in 
the soil, in rotting logs or under decaying tree trunks. 

‘You have to be very passionate about your goggas to do this kind of 
research!’ he quips from his office in the Department of Botany and Zoology 
at SU.

Once he slipped away from a friend’s wedding on a farm in Tulbagh after 
spotting a patch of deep green forest high up in the mountain. Three hours 
later he made a triumphant return with a not-yet-identified species of velvet 
worm.

‘There are probably still several unidentified velvet worms crawling around in 
high-lying forest patches hidden in the folds of the Cape Fold Mountains,’ he 
adds.

In the meantime, an MSc student in his research group is already working 
towards finalising the information required to list the newly discovered species 
on the International Union for the Conservation of Nature’s (IUCN) Red Data 
List of endangered species.

‘Our results have revealed a wealth of taxonomic diversity in these 
fragmented forest patches in KwaZulu-Natal, Mpumalanga and the coastal belt 
of the Eastern Cape. These breathtakingly beautiful forests are poorly studied, 
but home to unique and often ancient habitat specialists such as the velvet 
worm.

‘If the velvet worms obtain endangered species protection, then these 
precious forest patches which they inhabit will also need protection,’ he adds.

At present, forests make up only 0.56% of South Africa’s land area. Nearly 
half of these forests (46%) are in the Eastern Cape.

Why are velvet worms unique?
Like the indestructible water bears (Tardigrades), modern velvet worms are 
looked on as a separate line of evolution (and placed in a distinct phylum) that 
arose independently from some long-forgotten marine ancestor – probably the 
Hallicogenia. Fossils show that velvet worms have not changed much since 
they diverged from their ancient relative about 540 million years ago. This 
means Onycophorans have been living on Earth ever since what is called the 
Cambrium period of prehistory. Today, modern velvet worms live on land and 
are found only in damp, moist habitats in areas that were originally part of the 
ancient supercontinent Gondwana. 
Issued by Wiida Fourie-Basson, Media, Faculty of Science,  
Stellenbosch University

Images of the five newly described Opisthopatus species in their natural habitat 
(scale bars = 5 mm). Photographs of five velvet worms (Opisthopatus) show the 
variation in colour among one of the described and novel species.

Opisthopatus roseus (first described by Lawrence in 1947) from Ngele 
forest, KwaZulu-Natal. Image: Dai Hebert

Opisthopatus drakensbergi sp. nov., from Cathedral Peak Nature 
Reserve, KwaZulu-Natal. Image: Gonzalo Giribet

Opisthopatus highveldi sp. nov., from Graskop, Mpumalanga. Image: Dai Hebert

Opisthopatus amaxhosa sp. nov., from Nocu in the Eastern Cape. 
Image: Dai Hebert

Opisthopatus kwazululandi sp. nov., from Pietermaritzburg, KwaZulu-
Natal. Image: Dai Hebert
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The fruit industry’s big problem 

South Africa is home to a number of species of fruit fly, three 
of which are of economic significance owing to their ability to 
disrupt fruit production and cause export restrictions. The three 
species regarded as being disruptive to fruit production are the 
Mediterranean fruit fly, or the med-fly (Ceratitis capitata); the 
marula fruit fly (Ceratitis cosyra); and the Natal fruit fly (Ceratitis 
rosa). It is estimated that crop losses and pest control costs 
resulting from fruit flies amount to more than R20 million per year 
in the Western Cape alone.

As a result of the fruit trade, the med-fly has the widest 
distribution of any fruit fly in the world. They have successfully 
established themselves from the Western Cape, which has a 
typically Mediterranean climate, to tropical regions in Eastern 
Africa, across sub-Saharan Africa and into the northern deserts. 
Med-flies are able to endure extremely dry weather conditions. 

Research shows that climate change is unfavourably affecting 
these pests’ distribution. Dr Chris Weldon, of the Department of 
Zoology and Entomology at the University of Pretoria, is studying 
the prevalence of fruit flies and how certain species are able to 
tolerate certain weather conditions better than others, particularly 
hot, dry temperatures resulting from climate change. In a 
comparative study of the three indigenous SA flies, Dr Weldon 
examines how med-flies have adapted.

Fruit flies lay their eggs in specific types of fruit. The 
commercially grown fruits that are most affected by these flies 
include citrus and deciduous fruit. The med-fly has a much wider 
host range than the other two South African fruit flies, which has 
contributed to its vast distribution range. Its host range spans 
more than 300 different fruit species. Interestingly, Dr Weldon 
found the marula fly to be just as desiccation-tolerant as the 
med-fly; however, it is much more particular in its host fruit, laying 
its eggs mostly in the marula fruit and mangoes. The marula 
fly’s distribution is therefore limited by its host range rather than 
its ability to withstand dry conditions. The Natal fruit fly has the 
most restricted distribution range, preferring wetter conditions and 
having very limited tolerance to dry conditions.

Dr Weldon found that the med-fly can break down its stored 
body fat and metabolise it, thus releasing water and so withstand 
dry conditions. To date, he has not found this ability in the other 
two species. Dr Weldon also found that the med-fly is able to 
withstand more water loss relative to its body size compared with 
other species. He hopes to extend this research to look at the 
pathways by which insects lose water and how South African fruit 
flies differ in this.

This research is hugely important because fruit flies can cause 
major financial losses because infested fruit cannot be sold and 
production costs increase, so increasing fruit prices. Countries that 
do not have fruit flies are less likely to import fruit from countries 
where fruit flies are present for fear of importing the flies along 
with the fruit. 

In South Africa fruit flies are controlled using bait spraying, 
killing males and introducing sterile insects. South Africa’s 

control strategies are working well, which makes South Africa’s 
fruit production quite efficient. However, in view of the insects’ 
remarkable ability to adapt to changes in the environment, it is 
important to constantly improve on control systems.

A new fruit fly was recently discovered in South Africa, the 
Oriental fruit fly (Bactrocera dorsalis). This fly, first found in Kenya, 
has spread through most of sub-Saharan Africa and is now found 
in the northern parts of South Africa. Its presence is particularly 
troubling because it targets fruit as well as vegetables. Dr Weldon’s 
research group, FliES (Flies of Economic Significance Research 
Group), has started studying Bactrocera dorsalis to arrive at a 
better understanding of its dispersal and the susceptibility of local 
commercially produced fruits. 
By Louise de Bruin, Media Services, University of Pretoria
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Tamaryn Morris, Juliet Hermes, Isabelle Ansorge, Marcel du Plessis 
and Jethan d’Hotman explain the ocean circulation around South 
Africa and how we study it using deep oceanic moorings.

The Greater Agulhas Current system around South Africa, showing the source 
waters in the form of mesoscale eddies from the Mozambique Channel and 
south of Madagascar, and the subgyre of the South Indian Ocean; the Agulhas 
Current, Retroflection and Return Current and the Agulhas Rings leaking into 
the south Atlantic Ocean. Image: Lutjeharms 2001

Bounded by oceans

The ocean currents around South Africa
South Africa is uniquely located within the global oceans. It 
is surrounded by three oceans and thus three large current 
systems: 1) the Indian Ocean and the powerful, warm 
Agulhas Current flowing from north to south along the east 
coast, 2) the Atlantic Ocean and the cold, sluggish Benguela 
Current flowing from south to north along the west coast, 
and 3) the Southern Ocean and the Antarctic Circumpolar 
Current flowing unhindered around the entire globe from 
west to east. This last current acts as a barrier in a wide and 
powerful series of fronts, between the cold Southern Ocean 
and the warmer Indian and Atlantic Oceans.

The Thermohaline Circulation, or oceanic conveyer belt, is a 
large inter-connected series of currents, which assists in driving 
and regulating global climate systems. The Agulhas System 
contributes warm and salty water to the south Atlantic Ocean 
in the form of rings and filaments, which is carried northwards 
to the north Atlantic on surface currents. Gradually the 
characteristics of this water change and when it reaches Iceland, 
it cools and sinks, having given off valuable heat to the Northern 
Hemisphere climate, and returns to the south Atlantic as a slow, 

deep, cold current. Thus changes within the Agulhas Current, 
and the leakage of this valuable water into the south Atlantic, 
need to be closely monitored to predict what will happen next 
in the story of our global climates.

How do we measure the currents around  
South Africa?
The fundamentals of monitoring a current system are two-
fold. Firstly, we need to ensure that the current in question 
is measured over a long period of time to make sure all the 
variations and anomalies are captured. Secondly, we need to 
measure the entire water column – from the surface to the 
seafloor. The best way to achieve both these goals is to deploy 
deep-ocean mooring systems along a pre-determined transect 
which is best placed to monitor the region of interest.

Deep-ocean moorings typically consist of sub-surface 
floatation buoys, a long length of steel wire rope and bottom 
weights, which will keep the entire system in one place without 
it ‘walking away’ in the strong currents. Along the steel wire 
rope, scientists bolt on different types of equipment, which 
will be used to collect different data on different factors to 
answer specific scientific questions. For example – How fast is 
the current moving and in which direction? How much water, 
in cubic meters, is being transported along with the currents? 
Does the temperature and salinity signature change across the 
continental shelf and with passing anomalies such as mesoscale 
eddies? One of the biggest questions posed for our current 
systems south of us, and in relation to the Thermohaline 
Circulation described above, is how much water from the 
Agulhas Current (the warm salty Indian Ocean waters) flows 
into the colder, slightly fresher, Atlantic Ocean, and is this 
increasing or decreasing with climate change? As mentioned 
above, this in turn affects the climate of the Northern 
Hemisphere and if this injection of warm salty water decreases, 
the Northern Hemisphere could get colder over time.

South African currently hosts two major deep-ocean 
moorings arrays to help answer these questions: 1) the Agulhas 
System Climate Array (ASCA), which crosses the Agulhas 
Current and measures water coming down the east coast and 
2) the South Atlantic Meridional Overturning Circulation 
(SAMOC) Basin-Wide Array (SAMBA) located directly 
west of Cape Town and measures water propagating into the 
south Atlantic and northwards. This is complemented by two 
moorings arrays in the north Atlantic maintained by the United 
States, United Kingdom and other countries. These arrays then 
measure the overturning of water from the south Atlantic and 
the subsequent transfer of heat to climatic systems.

The instruments
The RD Instruments™ Acoustic Doppler Current Profiler 
(ADCP) uses sound waves pinged into the water column 
to collect data on the speed and direction the current is 
propagating. The sound waves bounce off particles suspended 
in the water column and using the Doppler principle (i.e. if 
the returned frequency is lower, the particle is travelling away 

The ASCA and SAMBA mooring arrays overlaid on merged absolute dynamic 
topography (2015). Image: UCT
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from the instrument and vice versa), the hourly current speed 
and direction every 8 m for a 500 m section of the water 
column (for the larger 75 kHz machines) can be calculated. 
Unfortunately, only one ADCP is available per mooring, so 
for the very deep moorings (> 600 m), smaller single-point 
current meters are used to collect additional current data. These 
work on the same principle as the ADCP, but will only collect 
data within 5 m of the instrument itself. A number of these 
instruments can be spaced along the mooring line to provide a 
more holistic picture of the deeper, slower currents.

Sea-Bird Technologies™ manufactures a MicroCAT 
instrument, which can be attached to the steel wire rope 
mooring line, which collects hourly data on temperature, 
salinity and dissolved oxygen at its location. These data help 
build a picture of the physical changes over the entire water 
column for the study period.

Finally, acoustic releases, which are placed directly above 
the counter-weight keeping the mooring in place, are 
used to release the entire mooring to the surface. This is 
done every 12 to 18 months to service and calibrate the 
instruments, download their data and set the instruments 
up with new batteries and data storage capabilities.

The mooring arrays offer a wonderful opportunity for 
South African scientists, technicians and students to take 
part in and contribute significantly to international ocean 
programmes and assist in solving the big climate change 

problems. The necessary skills are being developed within 
our science community and this training is subsequently 
handed on to the next generation of scientists, engineers 
and policy makers to continue this work into the future. q

Tamaryn Morris is the ASCA Coordinator at the Egagasini 
Node, SAEON, in Cape Town. She coordinates the ASCA 
project and is a part-time PhD student at UCT. 
  Juliet Hermes is the Node Manager for the Egagasini Node, 
SAEON, and is one of four co-Principal Investigators of the 
ASCA project. She is a collaborator on the SAMOC-SA project. 
She is also an HRA for both UCT and the Nelson Mandela 
Metropolitan University. 
  Isabelle Ansorge is the Head of the Oceanography 
Department at UCT and is the Principal Investigator for the 
SAMOC-SA project and a co-Principal Investigator for the 
SAMBA International group.  
  Marcel du Plessis is a PhD student at UCT and responsible 
for plotting The ASCA and SAMBA mooring arrays overlaid 
on merged absolute dynamic topography. 
  Jethan d’Hotman is the ASCA Officer and intern at the 
Egagasini Node, SAEON, in Cape Town.
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Mooring array readied for deployment from the ASCA transect. Note 
the ADCP within the orange float, with acoustic releases and counter-
weight directly below the floatation package. Image: Jarred Voorneveld.
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Orange floatation package with ADCP being deployed. Image: Jarred Voorneveld.

Orange floatation buoy with ADCP and guide buoy floating on the sea surface. 
Image: Jarred Voorneveld.
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LIGO opens new window on the universe with observation of gravitational 
waves from colliding black holes. By Kathy Svitil

Above: Two black holes merge into one. The collision of two black holes – an 
event detected for the first time ever by the Laser Interferometer Gravitational-
Wave Observatory, or LIGO – is seen in this still from a computer simulation. LIGO 
detected gravitational waves, or ripples in space and time, generated as the 
black holes merged. The simulation shows what the merger would look like if we 
could somehow get a closer look. Time has been slowed by a factor of 100. The 
stars appear warped due to the strong gravity of the black holes. Image: SXS

Gravitational waves  
detected 100 years after Einstein’s prediction

For the first time, scientists have observed ripples in 
the fabric of spacetime called gravitational waves, 
arriving at the Earth from a cataclysmic event in the 

distant universe. This confirms a major prediction of Albert 
Einstein’s 1915 general theory of relativity and opens an 
unprecedented new window onto the cosmos. 

Gravitational waves carry information about their 
dramatic origins and about the nature of gravity that cannot 
otherwise be obtained. Physicists have concluded that the 
detected gravitational waves were produced during the final 
fraction of a second of the merger of two black holes to 
produce a single, more massive spinning black hole. This 
collision of two black holes had been predicted but never 
observed. 

The gravitational waves were detected on 14 September 
2015 by both of the twin Laser Interferometer Gravitational-
Wave Observatory (LIGO) detectors, located in Livingston, 
Louisiana, and Hanford, Washington, USA. The LIGO 
Observatories are funded by the National Science 
Foundation (NSF), and were conceived, built, and are 
operated by Caltech and MIT. The discovery, accepted for 

publication in the journal Physical Review Letters, was made 
by the LIGO Scientific Collaboration (which includes the 
GEO Collaboration and the Australian Consortium for 
Interferometric Gravitational Astronomy) and the Virgo 
Collaboration using data from the two LIGO detectors.

Based on the observed signals, LIGO scientists estimate 
that the black holes for this event were about 29 and 36 
times the mass of the sun, and the event took place 1.3 
billion years ago. About 3 times the mass of the sun was 
converted into gravitational waves in a fraction of a second 
– with a peak power output about 50 times that of the 
whole visible universe. By looking at the time of arrival of 
the signals – the detector in Livingston recorded the event 7 
milliseconds before the detector in Hanford – scientists can 
say that the source was located in the southern hemisphere. 

General relativity
According to general relativity, a pair of black holes orbiting 
around each other lose energy through the emission of 
gravitational waves, causing them to gradually approach each 
other over billions of years, and then much more quickly in 
the final minutes. During the final fraction of a second, the 
two black holes collide into each other at nearly one-half the 
speed of light and form a single more massive black hole, 
converting a portion of the combined black holes’ mass to 
energy, according to Einstein’s formula E=mc2. This energy 
is emitted as a final strong burst of gravitational waves. It is 
these gravitational waves that LIGO has observed. 
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Gravitational waves
The existence of gravitational waves was first demonstrated 
in the 1970s and 80s by Joseph Taylor, Jr., and colleagues. In 
1974 Taylor and Russell Hulse discovered a binary system 
composed of a pulsar in orbit around a neutron star. In 
1982 Taylor and Joel M Weisberg found that the orbit of the 
pulsar was slowly shrinking over time because of the release 
of energy in the form of gravitational waves. For discovering 
the pulsar and showing that it would make possible this 
particular gravitational wave measurement, Hulse and 
Taylor were awarded the Nobel Prize in Physics in 1993.

The new LIGO discovery is the first observation of 
gravitational waves themselves, made by measuring the tiny 
disturbances the waves make to space and time as they pass 
through the earth.

‘Our observation of gravitational waves accomplishes 
an ambitious goal set out over 5 decades ago to directly 
detect this elusive phenomenon and better understand the 
universe and, fittingly, fulfills Einstein’s legacy on the 100th 
anniversary of his general theory of relativity,’ says Caltech’s 
David H Reitze, executive director of the LIGO Laboratory. 

Advanced LIGO
The discovery was made possible by the enhanced capabilities of 
Advanced LIGO, a major upgrade that increases the sensitivity 
of the instruments compared with the first-generation LIGO 
detectors, enabling a large increase in the volume of the universe 
probed – and the discovery of gravitational waves during its first 
observation run. The US National Science Foundation leads in 
financial support for Advanced LIGO. Funding organisations 
in Germany (Max Planck Society), the UK (Science and 
Technology Facilities Council, STFC) and Australia (Australian 
Research Council) also have made significant commitments to 
the project. Several of the key technologies that made advanced 
LIGO so much more sensitive have been developed and tested 
by the German UK GEO collaboration. Significant computer 
resources have been contributed by the AEI Hannover Atlas 
Cluster, the LIGO Laboratory, Syracuse University, and the 
University of Wisconsin-Milwaukee. Several universities 
designed, built and tested key components for Advanced 
LIGO: The Australian National University, the University 
of Adelaide, the University of Florida, Stanford University, 
Columbia University in the City of New York, and Louisiana 
State University. 

‘In 1992, when LIGO’s initial funding was approved, it 
represented the biggest investment the NSF had ever made,’ 
says France Córdova, NSF director. ‘It was a big risk. But 
the National Science Foundation is the agency that takes 
these kinds of risks. We support fundamental science and 
engineering at a point in the road to discovery where that 
path is anything but clear. We fund trailblazers. It’s why the 
US continues to be a global leader in advancing knowledge.’ 

LIGO research is carried out by the LIGO Scientific 
Collaboration (LSC), a group of more than 1 000 
scientists from universities around the US and in 14 other 
countries. More than 90 universities and research institutes 
in the LSC develop detector technology and analyse data; 
approximately 250 students are strong contributing members 
of the collaboration. The LSC detector network includes 
the LIGO interferometers and the GEO600 detector. The 
GEO team includes scientists at the Max Planck Institute for 

Gravitational Physics (Albert Einstein Institute, AEI), Leibniz 
Universität Hannover, along with partners at the University 
of Glasgow, Cardiff University, the University of Birmingham, 
other universities in the United Kingdom, and the University 
of the Balearic Islands in Spain.

‘This detection is the beginning of a new era: The field of 
gravitational wave astronomy is now a reality,’ says Gabriela 
González, LSC spokesperson and professor of physics and 
astronomy at Louisiana State University.

LIGO was originally proposed as a means of detecting these 
gravitational waves in the 1980s by Rainer Weiss, professor of 
physics, emeritus, from MIT; Kip Thorne, Caltech’s Richard 
P Feynman, Professor of Theoretical Physics, emeritus; and 
Ronald Drever, Professor of Physics, emeritus, also from Caltech.

‘The description of this observation is beautifully described 
in the Einstein theory of general relativity formulated 100 
years ago and comprises the first test of the theory in strong 
gravitation. It would have been wonderful to watch Einstein’s 
face had we been able to tell him,’ says Weiss.

‘With this discovery, we humans are embarking on a 
marvellous new quest: the quest to explore the warped side 
of the universe – objects and phenomena that are made from 

Astronomy❚❚❚❙❙❙ ❘ ❘ ❘

Where the gravitational waves came from
The approximate location of the source of gravitational waves detected on 
14 September 2015, by the twin LIGO facilities is shown on this sky map of the 
southern hemisphere. The colored lines represent different probabilities for 
where the signal originated: the purple line defines the region where the signal 
is predicted to have come from with a 90% confidence level; the inner yellow 
line defines the target region at a 10% confidence level.

The gravitational waves were produced by a pair of merging black holes 
located 1.3 billion light-years away.

A small galaxy near our own, called the Large Magellanic Cloud, can be 
seen as a fuzzy blob underneath the marked area, while an even smaller 
galaxy, called the Small Magellanic Cloud, is below it.

Researchers were able to home in on the location of the gravitational-
wave source using data from the LIGO observatories in Livingston, Louisiana, 
and Hanford, Washington. The gravitational waves arrived at Livingston 7 
milliseconds before arriving at Hanford. This time delay revealed a particular 
slice of sky, or ring, from which the signal must have arisen. Further analysis 
of the varying signal strength at both detectors ruled out portions of the ring, 
leaving the remaining patch shown on this map.

In the future, when additional gravitational-wave detectors are up and 
running, scientists will be able to pinpoint more precisely the locations and 
sources of signals. Image: Backdrop Milky Way image is courtesy Axel Mellinger. 
Image Credit: LIGO/Axel Mellinger
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warped spacetime. Colliding black holes and gravitational 
waves are our first beautiful examples,’ says Thorne.

Virgo research is carried out by the Virgo Collaboration, 
consisting of more than 250 physicists and engineers belonging 
to 19 different European research groups: 6 from Centre 
National de la Recherche Scientifique (CNRS) in France; 8 from 
the Istituto Nazionale di Fisica Nucleare (INFN) in Italy; 2 in 
The Netherlands with Nikhef; the Wigner RCP in Hungary; the 
POLGRAW group in Poland; and the European Gravitational 
Observatory (EGO), the laboratory hosting the Virgo detector 
near Pisa in Italy.

Fulvio Ricci, Virgo spokesperson, notes that, ‘This is a 
significant milestone for physics, but more importantly merely 
the start of many new and exciting astrophysical discoveries to 
come with LIGO and Virgo.’

Bruce Allen, managing director of the Max Planck Institute 
for Gravitational Physics (Albert Einstein Institute), adds, 
‘Einstein thought gravitational waves were too weak to detect, 
and didn’t believe in black holes. But I don’t think he’d have 
minded being wrong!’

‘The Advanced LIGO detectors are a tour de force of 
science and technology, made possible by a truly exceptional 
international team of technicians, engineers, and scientists,’ 
says David Shoemaker of MIT, the project leader for Advanced 
LIGO. ‘We are very proud that we finished this NSF-funded 
project on time and on budget.’

At each observatory, the 4-km long L-shaped LIGO 
interferometer uses laser light split into two beams that travel 
back and forth down the arms (four-foot diameter tubes kept 
under a near-perfect vacuum). The beams are used to monitor 
the distance between mirrors precisely positioned at the 
ends of the arms. According to Einstein’s theory, the distance 
between the mirrors will change by an infinitesimal amount 
when a gravitational wave passes by the detector. A change in 
the lengths of the arms smaller than one-ten-thousandth the 
diameter of a proton (10-19 meter) can be detected.

‘To make this fantastic milestone possible took a global 
collaboration of scientists – laser and suspension technology 
developed for our GEO600 detector was used to help make 
Advanced LIGO the most sophisticated gravitational wave 
detector ever created,’ says Sheila Rowan, professor of physics 
and astronomy at the University of Glasgow.

Independent and widely separated observatories are necessary 
to determine the direction of the event causing the gravitational 
waves, and also to verify that the signals come from space and 
are not from some other local phenomenon.

Toward this end, the LIGO Laboratory is working closely with 
scientists in India at the Inter-University Centre for Astronomy 
and Astrophysics, the Raja Ramanna Centre for Advanced 
Technology, and the Institute for Plasma to establish a third 
Advanced LIGO detector on the Indian subcontinent. Awaiting 
approval by the government of India, it could be operational 
early in the next decade. The additional detector will greatly 
improve the ability of the global detector network to localise 
gravitational-wave sources.

‘Hopefully this first observation will accelerate the 
construction of a global network of detectors to enable 
accurate source location in the era of multi-messenger 
astronomy,’ says David McClelland, professor of physics 
and director of the Centre for Gravitational Physics at the 
Australian National University. q

Kathy Svitil is Director of News and Content Strategy at 
California Institute of Technology.

Gravitational waves, as Einstein predicted
These plots show the signals of gravitational waves detected by the twin LIGO 
observatories at Livingston, Louisiana, and Hanford, Washington. The signals 
came from two merging black holes, each about 30 times the mass of our sun, 
lying 1.3 billion light-years away.

The top two plots show data received at Livingston and Hanford, along with 
the predicted shapes for the waveform. These predicted waveforms show what 
two merging black holes should look like according to the equations of Albert 
Einstein’s general theory of relativity, along with the instrument’s ever-present 
noise. Time is plotted on the X-axis and strain on the Y-axis. Strain represents the 
fractional amount by which distances are distorted.

As the plots reveal, the LIGO data very closely match Einstein’s predictions.
The final plot compares data from both detectors. The Hanford data 

have been inverted for comparison, due to the differences in orientation 
of the detectors at the two sites. The data were also shifted to correct for 
the travel time of the gravitational-wave signals between Livingston and 
Hanford (the signal first reached Livingston, and then, travelling at the speed 
of light, reached Hanford seven thousandths of a second later). As the plot 
demonstrates, both detectors witnessed the same event, confirming the 
detection. Image: LIGO

Gravitational-wave observatories across the world. Current operating facilities 
in the global network include the twin LIGO detectors – in Hanford, Washington, 
and Livingston, Louisiana – and GEO600 in Germany. The Virgo detector in 
Italy and the Kamioka Gravitational Wave Detector (KAGRA) in Japan are 
undergoing upgrades and are expected to begin operations in 2016 and 
2018, respectively. A sixth observatory is being planned in India. Having more 
gravitational-wave observatories around the globe helps scientists pin down the 
locations and sources of gravitational waves coming from space. Image: LIGO
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ASSAf

1. Membership of the South African Young Academy of Science 
(SAYAS) for those young researchers who qualify and are 
nominated annually
The South African Young Academy of Science (SAYAS) is the voice of young 
scientists in South Africa. SAYAS aims to contribute towards solutions to 
national and global challenges facing society; provide a platform for young 
scientists to influence policy decisions; contribute towards the development 
of scientific capacity in South Africa through mentoring and role-modelling of 
future scientists; and foster opportunities for interdisciplinary collaborations 
amongst young scientists.

The strategic objectives of SAYAS are:
n	Advancing scientific excellence for the country and the continent
n	Influencing science policy
n	Translating science for society to promote science awareness
n	Promoting SAYAS and its value-adding initiatives

SAYAS is hosted by the Academy of Science of South Africa (ASSAf) 
within the International Liaison Program due to its role in the African 
Science Academy Development Agenda (ASADA), which aims to build 
capacity of existing academies and assist in establishing news ones – 
including young academies. SAYAS also has connections with the Global 
Young Academy (GYA) and hosted the GYA annual meeting in 2012.
n	Annual Nomination to the South African Young Academy of Science 

(SAYAS). This is a prestigious recognition for the work of young 
scientists or researchers below the age of 40. These are young 
people who have PhD degrees, some are professors and are already 
supervising students. SAYAS is fully recognised by the Department of 
Science and Technology, the Parliament of the Republic of South Africa 
and internationally by the Global Young Academy

n	Science for Society Symposium.
For details visit: www.sayas.org.za • www.sayasblog.com
Facebook: South African Young Academy of Science 

2. Annual Young Scientist Conference
The Academy of Science of South Africa (ASSAf) hosts the Annual Young 
Scientists Conference. Five conferences have been held since 2011. The 
conference always aimed at young male and female scientists who make 
poster and plenary presentations. The Annual Young Scientists Conference 
attracts South African and other residents from Africa and beyond, they 
should be under the age of forty (40) and be in possession of at least a 
Master’s degree. They should have a research interest in the theme of that 
year. Participation of PhD, Post-Doc, and young, early-career researchers 
and scientists is always encouraged.
For details visit: http://www.assaf.org.za 

3. Organisation of Women in Science for the Developing World (OWSD) 
The OWSD South Africa National Chapter is hosted by the Academy of Science 
of South Africa (ASSAf). It was inaugurated in 2009 and is constituted 
by a group of OWSD members who aim to increase and promote female 
participation in Science and Technology (S&T) professions, in scientific 
leadership, and in the decision-making processes at the national level.The 
OWSD National Chapter is also the Focal point of GenderInSITE in southern 
Africa. These are some of the opportunities for young scientists:
n	OWSD Fellows from the African continent studying in South Africa
n	South Africans can also apply to be OWSD Fellows in other countries in 

Africa
n	Profiling of young scientists, especially women
n	Membership of OWSD is open to male and female.
For details visit: http://owsdsa.org.za • Email: constance@assaf.org.za 
Facebook: OWSD SA National Chapter

About ASSAf
The Academy of Science of South Africa (ASSAf) was inaugurated in May 1996 
by the former President of South Africa and patron of the Academy, Nelson 
Mandela. It was formed in response to the need for an academy of science 
congruent with the dawn of democracy in South Africa – activist in its mission 
of using science for the benefit of society. The mandate of the Academy 
encompasses all fields of scientific enquiry and it includes the full diversity of 
South Africa’s distinguished scientists. The Parliament of South Africa passed 
the Academy of Science of South Africa Act (Act 67 of 2001), as amended, 
which came into operation in May 2002. ASSAf is the official national Academy 
of Science of South Africa and represents the country in the international 
community of science academies. Since its inception, ASSAf has grown from a 
small, emergent organisation to a well-established academy.

4. AU-TWAS Young Scientists’ National Award
The AU-TWAS award scheme aims to recognise and reward talented young 
scientists in Africa. The AU-TWAS Prize for Young Scientists in South Africa is 
managed by ASSAf on behalf of its partners, the African Union Commission 

(AUC), The World Academy of Sciences (TWAS) and the Department of 
Science and Technology (DST). Through this award, the AU and TWAS jointly 
recognise and reward outstanding young scientists in South Africa. The 
recipients should be under the age of 40, living and working in South Africa, 
and have a record of research publications in internationally recognised 
science journals. For details visit: http://www.assaf.org.za 
5. TWAS-ROSSA opportunities for young Scientists
The World Academy of Sciences Regional Office for sub-Saharan Africa 
(TWAS-ROSSA) is hosted at ASSAf. TWAS-ROSSA is one of the 5 regional 
offices of The World Academy of Sciences (TWAS). TWAS-ROSSA has the 
following opportunities for young scientists:
n	BIOVISION Forum attendance in Lyon or Alexandria
n	Nomination for a five-year term as TWAS Young Affiliate
n	TWAS-ROSSA Young Scientists Prize
n	TWAS Regional Prize – open to young and senior scientists
n	C.N.R. Rao and Atta-ur-Rahman Prizes
n	TWAS-ROSSA Regional Young Scientists Conference
n	TWAS-DFG Cooperation Visits Programme for scientists from sub-

Saharan Africa
n	Various TWAS- Fellowship for example NRF- TWAS, CAS- TWAS, Brazil- TWAS
n	Science Diplomacy workshops

Contacts: Ms Phyllis Kalele: phyllis@assaf.org.za • Mr Kholani Mbhiza: kholani@assaf.org.za 
twasrossa@assaf.org.za

6. Lindau Nobel Laureate Meetings
ASSAf is now the academic partner of the Lindau Foundation and Council for 
five years. The Department of Science and Technology (DST) and the Lindau 
Foundation  have asked ASSAf to  raise the awareness on the Lindau Nobel 
Laureate Meetings  so that there will be an increase in the quantity and quality 
of South African and African participants in these prestigious meetings. ASSAf 
identifies the most qualified participants and recommends for final selection 
by the Lindau Foundation. Both sides mutually benefit by connecting and 
promoting aspiring young scientists.
For details contact: lindau-nobel@assaf.org.za • http://www.linau-nobel.org

7. Opportunities resulting from Memoranda of Agreement that ASSAf 
signs with other academies in Africa and overseas 
For example, ASSAf held the Environment and Health Symposium in 
partnership with academies of science from Uganda, Ethiopia and Germany 
Academy of Science (Leopoldina) in 2015. Such an event was the 
Mathematics Symposium held in Cape Town on 11 March 2016. When such 
opportunities arise, they will be advertised in the ASSAf, SAYAS, OWSD and 
TWAS-ROSSA websites. The call will be sent to the young scientists who are on 
the ASSAf database. Young scientists are encouraged to sign the attendance 
register in events and in our exhibitions to be included.
For details visit: http://www.assaf.org.za • Contact: Dr Siyavuya Bulani: siyavuya@assaf.org.za

8. Other young scientists’ opportunities
ASSAf as a member of the Network of African Academies of Science (NASAC), 
InterAcademy Panel-the Global Science Network (IAP), InterAcademy Medical 
Panel (IAMP) and Global Young Academy (GYA) has always been asked to 
nominate and support young scientists from South Africa to:
n	Participate in the World Science Forum through the IAP
n	Attend meetings of the Global Young Academy
n	Attend the NASAC-Leopoldina young scientist training events
n	Participate in the IAMP Young Physician Leaders.

Young scientists that apply through ASSAf or are endorsed by the academy 
have more chances to be accepted than those who apply directly.
For details visit: http://www.assaf.org.za • http://nasaconline.org • http://www.interacademies.net  
http://globalyoungacademy.net • http://www.iamp-online.org
In partnership with ASSAf, young scientists can
n	Access opportunities to attend many of the convening activities of ASSAf 

and make various presentations based on expertise.
n	Access to information on studies, workshops and conferences among others
n	Be included in one of the ASSAf database. Social Media or blog to raise 

awareness with us.
For more details on the overall ASSAf International Liaison Program, contact Mr. Stanley Maphosa: 
International Liaison Manager: stanley@assaf.org.za • For Young Scientist Liaison:  
Dr Siyavuya Bulani: siyavuya@assaf.org.za • For Overseas Collaborations: Dr Siyavuya Bulani: 
siyavuya@assaf.org.za • For African Collaborations and TWAS-ROSSA: Ms Phyllis Kalele:  
phyllis@assaf.org.za and Mr Kholani Mbhiza: kholani@assaf.org.za • For Organisation for Women in 
Science for the Developing World (OWSD) and GenderInSITE: Ms Constance Manyeli:  
constance@assaf.org.za

ASSAf Young Scientists Opportunities
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A combination of enthusiasm and hard work led to the formation of the 
Mastery Science Club at Modiri Secondary School, Ga-Rankuwa.

The Mastery Science Club
Beginnings by Karabo Thema
I can’t imagine anything that was as challenging in my entire 
life as opening and directing a science club, especially at the 
age of 14. In 2012 my friends and I came up with the idea 
of opening a science club at our school. We were oblivious 
to the baggage that would come with the establishment and 
running of the science club. All we knew was that we had 
to make an impact in the lives of students, and help them 
reach the top in maths and science subjects.

We knew that our non-fee-paying school was very poor 
and couldn’t help us afford what was needed to operate a 
science club, particularly because our plans included a new 
science laboratory. So we took it upon ourselves to seek 
funding for our venture. The process was very rigorous, but 
that couldn’t stop us. This was our ‘do or die!’. We created a 
Facebook page and a website for interaction with learners.

As few and inexperienced as we were, we drew up a 
business plan, worked out all the structures of the club, 
chose the teacher, Mrs Pauline Masako, who was going to 
assist us, and sent our information to different corporates 
and organisations. We spent our free time in the computer 
centre, where we had our meetings and searched for 
corporates and organisations who could be possible 
investors. One of these organisations was the South African 
Young Academy of Science (SAYAS).

Alas, the response that we received was disheartening, 
but not for us. We knew that patience is a virtue and that 
we should not be derailed from our course. Two years later, 
I was sitting in class when my phone made a notification 
sound. It was an email from SAYAS, from Dr Caradee 
Wright. At the first glance, I thought this was one of the 
spam emails that always bothered me. But then I went back 
to my emails to re-check because the abbreviation SAYAS 
was starting to come back to me.

In the email Dr Wright was telling me that SAYAS had 
come up with a plan that might help us continue with our 
vision, if we were still interested. I forwarded the email to 
my friends, and before they could even reply, I had written 
an email to Dr Wright confirming that we were still keen. 
We then organised a meeting with every member and the 
team from SAYAS, which also linked us to JiveMedia and 
many other organisations.

The only thing we could do then, was ignore the effects 
of gravity but instead toil upwards. We started hosting 
sessions, at least twice a month, with graduates who work 
for the CSIR so they could inspire us to move to the ends of 
our rainbows in education, especially the maths and science 
disciplines which helped us because all my co-founding 
partners and I are in Higher Institutions of Learning 
studying towards degrees in Science, Engineering and 
Mathematics. 

Visit by SAYAS and Jive Media to discuss preparing a manual for school science 
clubs. Image: Caradee Wright

What's in a fingerprint pattern and can you tell one fingerprint from 
another? Image: Caradee Wright

Learning about biometrics from a CSIR researcher. Image: Caradee Wright
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An ongoing venture by Patricia Moatshe
Our science club at Modiri Secondary School is a club 
created to empower learners in our school who love and 
admire science. We want to improve their knowledge of 
maths and sciences and increase interest in engineering and 
technology in young minds such as ourselves. 

I believe that this club is a great idea as it encourages 
learners, especially in grades 8 and 9 to want to be involved 
in the maths and sciences. 

Our plans for 2016 are to hold meetings two to three 
times a month. In these meetings we are to discuss our club, 
do activities such as writing essays and doing presentations 
on our careers. We also receive activities from Science Spaza. 
We plan to have at least one guest a month who can tell us 
about their career in the STEM fields, their lives and how 
they got to where they are now, in the hopes of inspiring 
us. Our plan is to make sure that at the end of every year 
we have made a change in the numbers of learners who are 
studying maths and sciences. 

Our committee is made up of a chairlady and her two 
deputies, a secretary and her vice, a treasurer and her vice, a 
public relations officer and her vice and we receive help 
from one of our teachers and a researcher from the South 
African Medical Research Council. 

As the leader of the Mastery Science Club I would like to 
see our club effecting change. I would like to see us working 
towards having our high school learners being a part of 
science, engineering, technology and mathematics fields. 

A science manual
With support from Sanedi, SAYAS, ASSAf and Jive Media, 
Caradee Wright worked with learners from Modiri Secondary 
School Mastery Science Club to finalise the school club 
manual in 2015. The manual is now available online on www.
sciencespaza.org. Additional funding was received from SAYAS 
to print 500 copies of the manual. Copies have been distributed 
to 25 schools based in Pretoria. Jive Media collected 300 
manuals from ASSAf for distribution to more than 200 Science 
Spaza-registered clubs in South Africa. Caradee regularly brings 
guest speakers to the school. She hosted a guest speaker (TB/
immunology doctoral student from the South African Medical 
Research Council/University of Pretoria) and ran a small visual 
illusion experiment with the club in October 2015. In March 

2016, another speaker from the University of Fort Hare spoke 
to the club about his work on poultry science. In 2015, Caradee 
worked with Smeetha Singh (University of Pretoria) and her 
company, Smitzin Science, and published articles in Quest and 
Khoroni that discussed the benefits of running an extramural 
science club. q

Science Clubs❚❚❚❙❙❙ ❘ ❘ ❘

Do you have a science club at your school? Please write to Quest at 
ugqirha@iafrica.com and tell us about it. We would also love photographs.

Science laboratory supplies. Image: Caradee Wright Learners talking about career choices and furthering their education.  
Image: Caradee Wright

Above: Cornell University Fellow visiting Modriri Secondary School. Below: The 
power of illusions - road artwork in 3D. Image: Caradee Wright
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by Kerry van der Walt

Women in Science 
Communication Workshop 2016

T
he ability to communicate your research is one of the 
soft skills essential in the professional development 
of future science and technology professionals. A 
good scientist needs not only knowledge but effective 

communication skills in order to communicate research 
effectively to fellow researchers and, more importantly, the 
general public. 

For many years, the Global Network of Science Academies 
has promoted the role of women in science. Although great 
advances have been made in registering more women in 
undergraduate courses, especially in the biological and 
chemical sciences, there remain significant challenges in 
making sure that the best women scientists are able to have 
fulfilling careers with increasing levels of responsibility, 
eventually taking up leadership and decision-making 
positions.

In South Africa, the Organisation of Women in Science 
for the Developing World (OWSD), hosted by the Academy 
of Science of South Africa (ASSAf) was inaugurated in 2009. 

The organisation constitutes a group of OWSD members 
who aim to increase and promote female participation 
in science and technology professions. In 2012 the 
Organisation for Economic Co-operation and Development 
showed that 43% of researchers in science and technology 
in South Africa were women. Of these, only a few have the 
skills to communicate their research. 

In 2016, the Newton Fund/ASSAf Science 
Communication Programme hosted by the British Council 
called for applications for a Science Communications Skills 
Development Workshop. I was one of the lucky 25 out of 
400 applicants who were invited to attend. 

In the first part of the programme, I attended the 
Science Communication and Engagement workshop from 
16 - 18 March 2016 at the Capital Empire Hotel, Sandton, 
Johannesburg. Young female scientists and researchers 
were brought together for three days of intensive science 
communication training with Dialogue Matters, an 
organisation run by Diana Pound, an expert trainer in 
science communication and engagement.

Day 1 was very exciting as it involved meeting and 
interacting with other female scientists, all highly intelligent, 
warm-hearted, friendly and hungry to learn. Stanley 
Maphosa, from ASSAf, welcomed us to the workshop and 
further introduced Diana Pound, Sthembile Zuma and 
Anisa Khan from the British Council, Kholani Mbhiza from 
ASSAf, Joanne Riley from the South African Agency for 
Science and Technology Advancement (SAASTA) and Koki 
Selepe from the Department of Science and Technology. We 
then dived straight into the course introduction and shared 
what we hoped to get out of the course. I was hoping to 
improve my networking skills, improve my presentations 
and better my knowledge around media interactions. The 
day was packed, very interactive and great fun. Supper time 
was very relaxed. Everyone let their guard down, and we 
were able to learn more about each other and our research 
as well as what we hoped to gain from this experience. We 
definitely were a lovely group of ladies and good friends 
were made.

On day 2, we each had a turn to present our research as 
a PowerPoint presentation to a small group of ladies who 
would critique us with regard to what we learnt the previous 
day and how to use these skills to engage our audience. 
We further learnt about policy briefs, press releases, social 
media and knowledge exchange.

On day 3, we learnt how to design a workshop and event 
through different facilitation techniques. We further learnt 
about the co-creation of knowledge and, lastly, we focused 
on maintaining momentum. I felt this was particularly 
important because by supporting each other’s ongoing 
engagement learning, we can really make a difference to how 
women see science and perhaps encourage girls and women 

Group discussion around maintaining momentum, with myself acting as a 
facilitator. Image: Kerry van der Walt
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to take science subjects in schools and universities. 
The workshop came to a close, with everyone thanking 

and acknowledging the organisers. Anisa Khan from the 
British Council explained the next leg of the programme, 
which will give us the opportunity to create our own 
workshop and, depending on their success, five participants 
will travel to the United Kingdom.

Overall this experience was so beneficial for me. I learnt 
things that I was not aware of and that will definitely 
promote me as a researcher, especially in ichthyology, which 
is a research field dominated by men. The connections 
I made from this workshop are priceless and I hope to 
collaborate with one or two individuals. I also aim to take 
the knowledge that I gained from this experience and create 
a workshop at my institute, the South African Institute for 
Aquatic Biodiversity (SAIAB), where I will use my research 
as an example to teach others about communicating their 
science. I think that as scientists we need to be as effective as 
possible by reaching people through whatever methods we 
can, so by sharing the knowledge I received, I hope to assist 
fellow researchers and students to promote their science. q

Kerry-Ann van der Walt is a PhD student at Rhodes 
University and is affiliated with the South African Institute 
for Aquatic Biodiversity (SAIAB), where she studies the 
ecophysiology of marine fish and invertebrates as well as 
climate change. She graduated from Rhodes University with 
a BSc in 2010. After graduation, she continued her studies by 
completing an Honours degree in Ichthyology and Fisheries 
Science in 2011 and continued to her Masters in 2012 and 
2013, where she focused on freshwater conservation and 
genetics and graduated with distinction in 2014. From March 
2014 to February 2015, she completed an internship at the 
South African Environmental Observation Network (SAEON) 
in Grahamstown focusing on the Algoa Bay Sentinel Site 
programme. In March 2015, she registered as a PhD student at 
Rhodes University, and is currently in her second year of this 
degree.    
  Being affiliated with SAIAB, she has had exposure to the 
South African SCIFEST, which is hosted in Grahamstown 
every year. Every year she participates in this event by 
manning a stand, demonstrating the diverse fields of 
Ichthyology and Fisheries Science to school students. 
Furthermore, in 2013 and 2015, she was an adjudicator for the 
Eskom Expo for young students at the Regional Expo. In 2013, 
2015 and currently (2016) she is a demonstrator (teaching 
assistant) for the Department of Ichthyology and Fisheries 
Science at Rhodes University running practicals and assisting 
second-year students with their studies. 
  Kerry lives in Grahamstown, Eastern Cape, and is working 
on publishing a paper from her masters in the KUDOE 
journal entitled ‘Using genetics to prioritise headwater stream 
fish populations of the Marico barb, Barbus motebensis 
Steindachner 1894, for conservation action’. In addition she 
is working on her PhD, preparing her experimental design as 
well as getting ready to conduct preliminary trials for thermal 
tolerance of marine fish and invertebrates.
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Successful candidates, trainer, British Council and ASSAf members. Image: Kerry van der Walt
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NRF Professional Development Programme. 

 ACEP Phuhlisa Programme 
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promote postgraduate studies in marine  
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accelerate transformation in the marine  
science research community. 

 Postgraduate internships 
Interns experience the full spectrum of  
scientific research from work in our state-of-
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The next DNA vaccine might come from tobacco 

In a pioneering step towards using plants to produce 
vaccines against cervical cancer and other viruses, 
University of Cape Town (UCT) researchers have 
generated synthetic human papillomavirus-derived viral 
particles called pseudovirions in tobacco plants. 

‘We’ve succeeded in making a completely mammalian 
viral particle in a plant – proteins, DNA, everything. 
That’s enormously exciting,’ says Dr Inga Hitzeroth of the 
Biopharming Research Unit (BRU) at UCT. 

Biopharming
In a study published in Nature Scientific Reports, BRU 
researchers report using tobacco plants to create 
a synthetic viral particle known as a pseudovirion. 
A pseudovirion looks like a virus, but it contains no 
infectious viral DNA. A virus is usually made up of a 
shell surrounding the virus’s own genetic material. 
Pseudovirions instead carry whatever DNA the 
researcher wishes to include within the shell of proteins 
that make up the outer coating of the virus. 

Until now, such particles have only ever been 
created in yeast or mammalian cell cultures. This is 
the first time researchers have successfully created 
pseudovirions in plants. 

The BRU is part of a new movement known as 
biopharming, which means using plants as biological 
factories. Biopharming has been used to create flu 
vaccines, potential Ebola drugs, and an enzyme used 
to treat Gaucher’s disease in humans. The technique 

employs the cellular machinery within tobacco plants or 
other plant cells to manufacture enzymes, antibodies or 
even the viral capsid proteins (the proteins that make 
up the shell of a virus), which act as vaccines. 

In this research, the BRU has taken biopharming one 
step further by using plants to create a viral shell that 
encloses ‘custom’ DNA selected by researchers. ‘What’s 
unique here is that DNA that was manufactured within 
the tobacco plant is now being incorporated into a viral 
particle to form a pseudovirion,’ says Hitzeroth. 

Human papillomavirus and cervical cancer
The shell of this pseudovirion was that of human 
papillomavirus (HPV) type 16, the virus responsible for 
over 50% of cervical cancer cases worldwide. 

The BRU team hope that this new plant-based 
technology could one day be used to test future 
HPV vaccines. First author of the study, Dr Renate 
Lamprecht, explains: ‘We need pseudovirions to test any 
new HPV vaccine candidates. At the moment it is very 
expensive to make pseudovirions – we need to make 
them in mammalian cell culture, it needs to be sterile, 
and the reagents are very expensive’. 

All these factors contribute to the high cost of current 
HPV vaccines, which are made up of virus-like particles 
(VLPs). Virus-like particles are similar to pseudovirions, 
but they contain no DNA. Plant-made pseudovirions, as 
shown by this study, could reduce the cost of testing 
and manufacturing such vaccines, thus helping to make 

Dr Renate Lamprecht and Sandiswa Mbewana prepare tobacco plants to produce pseudovirions. Image: BRU 
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HPV vaccines affordable where they are needed most: 
the developing world. 

The BRU team compared these new plant-made 
pseudovirions against the more widely-used mammalian 
cell culture-produced particles by using what’s known as 
a neutralisation assay. In this test (which is commonly 
used to test new HPV vaccine candidates), cells are 
‘infected’ with pseudovirions, with or without pre-
treatment with neutralising antibodies. The DNA inside 
the pseudovirion carries a ‘reporter gene’ that produces 
a protein that can give off a light signal. Thus, an 
infectious pseudovirion gets into the cell and gives off 
light, but one that is stopped by neutralising antibodies 
does not. 

‘I was jumping up and down the first time I saw the 
neutralisation results, but I repeated the experiment 
a few times to be sure, asking myself, “is everything 
correct, are all the controls there?”’ explains Lamprecht. 
‘It was a very exciting moment for us when we 
confirmed that neutralisation had occurred.’ 

Right now, every laboratory makes pseudovirions 
for such neutralisation experiments themselves. Dr 
Hitzeroth hopes that one day, they won’t have to: ‘We’re 
in the initial stages, but if we optimise the process and 
get the yield much higher, we think it’s a product that 
could be sold all over the world’. 

For Professor Ed Rybicki, Director of the BRU, this 
achievement was enormously satisfying, as it brought 
together two strands of his research interests that have 
co-existed for over 20 years. 

‘Seventeen years ago, I had the idea to combine 
making HPV VLPs in plants with a DNA plant virus we 
were working on, to see if we could make pseudovirions. 

It took until now for the technology to finally come 
together, but it shows what can happen in biotechnology 
if you’re willing to persevere.’ 

The BRU are also hoping to use this technology to 
create a therapeutic vaccine, which would also be a first 
of its kind. The idea would be to use the pseudovirion to 
deliver DNA that could treat an ongoing HPV infection or 
even a tumour. 

With global acceptance and support for the 
biopharming movement growing rapidly, it might not be 
too long before the first plant-produced HPV vaccine is 
making a difference in Africa and around the world. 

Issued by the University of Cape Town media office.
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Dr Anne Meyers, Prof. Ed Rybicki, and Dr Inga Hitzeroth of the 
Biopharming Research Unit (BRU) at UCT, seen here with young 
tobacco plants. Image: BRU 

Human papilloma virus under an electron microscope. Image: BRU 
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a direct link to International Atomic 
Time (TAI) and the associated Univer-
sal Coordinated Time (UTC).

SKA South Africa will use iono-
spherically corrected common view 
of atomic clocks in space (on-board 
GPS satellites) – changes in atmos-
pheric conditions affect the speed 
of the GPS signals as they pass 
through the Earth’s atmosphere, 
especially the ionosphere.

Mapping the skies
Ultimately, SKA’s ability to synchro-
nise its clocks with UTC will depend 
on advanced calibration. It can also 
be improved by utilising laser light in 
fibre and in space. 

The South African National 
Research Network is also starting to 
acquire dark fibre that could trans-
fer time very precisely around the 
country. Already good progress is 
made inside MeerKAT to set up fibre 
links that would keep time errors to 
below 1.6 nanoseconds. These links 
will be deployed to the telescope’s 
digitiser.

The project’s Technology Devel-
opment Group also has expertise in 
setting up and maintaining long-dis-
tance links to UTC, including MASER 
clocks, a form of atomic clock. The 
aim of MeerKAT is to keep the clocks 
accurate to within five nanoseconds. 
This, say scientists, will perhaps help 
to explain the nature of pulsars, con-
sidered by some to be the Universe’s 
most accurate clocks.

This will make it possible to 
accurately map the skies, obtain a 
better understanding of the Earth, 
and perhaps enable the detection 
of ripples in space-time – triggered 
by the dynamics of ultra-heavy 
objects in the Universe – and still-
not-observed black holes, which are 
proposed to sit at the centre of most 
galaxies.

A
rray Release 1 (or AR1) 
of the MeerKAT will be 
ready for early science 
by the end of June 2016. 
It will be made up of 16 
receptors, each compris-

ing an antenna equipped with its own 
receivers, digitisers and other essen-
tial electronics. The roll-out continues 
with AR2, due by April 2017, which 
will take MeerKAT up to an array of 32 
receptors. The complete 64 receptors 
are scheduled to be up and running by 
June 2017.

Says Dr Lindsay Magnus, MeerKAT 
Commissioning and Science Process-
ing Manager, “Rather than waiting 
until all the receptors were ready, we 
decided to split up the releases of 
the system, thus making parts of the 
system available to the science com-
munity sooner.” 

It is also an opportunity to pre-empt 
any possible glitches. “Before we get to 
AR3, we have intermediate milestones,” 
notes Magnus. “This way we can get 
some early result and verification rath-
er than waiting right until the end.”

Greater efficiency
Much has already been said about the 
large volumes of data that MeerKAT 
and (eventually) SKA will be generat-
ing – more than the entire Internet by 
2020, some scientists have predicted. 
The data must be transported so that 
it can be shared around the world, so 
the system will demand the highest in 
high-performance computing facilities.

Francois Kapp, Sub-system Manager 
of the Digital Back End of MeerKAT, 
says, “The enormous amount of data 
generated by MeerKAT requires 
high-bandwidth, low-jitter networks.” 
Jitter is any deviation in the time 
it takes for data packets to travel 
through the network. Excess jitter can 

result in the loss of transmitted data 
between network devices.

With that in mind, SKA South Africa 
recently made some high-end acqui-
sitions – SwitchX®–2-based SX1012 
and SX171010/40 Gigabit Ethernet 
switches; and LinkX™ optical cables. 
These will be used to build MeerKAT’s 
high-capacity L3multicast network, 

which will allow data from the MeerKAT 
antennas to be shared simultaneously. 

This sharing model places high 
demands on the network. Multicast 
was originally designed for applica-
tions that distribute, say, video data to 
multiple places. The MeerKAT digital 
signal processor team, spearhead-
ed by architect Jason Manley, has 
re-purposed it for scientific use, in the 
process, pushing the boundaries of the 
technology to the extreme.

The technologies promise lower 
overall costs and power consumption, 
great efficiency, and more network 
management that is ideally suited 
to the requirements of MeerKAT. The 
Switch-2 technology has earned ac-
claim for its performance in high-vol-
ume data centres and cloud networks.

“We concluded that the SwitchX-2 
Ethernet switches and optical cables 
will provide us with the best value en-
terprise-class Ethernet infrastructure 
that meets all the requirements for our 
systems,” notes Kapp.

Precision timing
Given that the radio waves reach the 
reflectors at different times and the 
antennas are not all the same distance 
from the data centre, the correlator 
beamformer is used to calculate time 
delays and to align the signals.

Correlation relies on precise atomic 
clocks for the time-delay calculations, 
and it receives data from the antenna 
digitisers, which are clocked syn-
chronously using time and frequency 
signals distributed by the fibre optics.

Recently, SKA South Africa signed a 
Memorandum of Understanding (MoU) 
with the National Metrology Institute 
of South Africa (NMISA). This enables 
the MeerKAT radio telescopes to have 

Timing is everything  
with MeerKAT

The technologies promise lower over-
all costs and power consumption, 

great efficiency, and more network 
management that is ideally suited to 

the requirements of MeerKAT.

1) The small robust laser link timing (green) cards used on MeerKAT for timing 
transfer. The cards are used like radar – in this case it is named lidar since light 
(“li“) instead of radiowaves (“ra“) is used in the detection and ranging (“dar”). 
2) The glow emitted by the discharge in a hydrogen maser.  3) The Jason-2 satellite 
allows for time transfer times in common view mode for most of the continental 
links.  4) The SKARAB is capable of specialised, high-performance parallel comput-
ing that will process all the signals to be collected by MeerKAT antennas.

Contact us: 
SKA SA, 3rd Floor, The Park, Park Road, Pinelands,  
Cape Town, 7405 Tel: +27 (0) 21 506-7300

Parts of the MeerKAT sys-
tem will become available to 
scientists from mid-2016 – 
a rollout that will help those 
working on the project iron 
out any potential glitches 
before the whole system is 
up and running.

A MeerKAT antenna
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Books
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Pocket beauty

Wild Flowers of South Africa. By Braam van Wyk. 
(Cape Town. Struik Nature. 2015)

If you spend a lot of time in the 
outdoors, this is a book for you. The 
Struik Nature Pocket Guide series is 
perfectly pocket sized. You would even 
take this on a trail run and not feel as 
though you were carrying too much.

In spite of the small size, the 
introduction includes the South 
African biomes in enough detail to be 
useful, all illustrated with wonderful 
colour photographs. The section ‘How 
to use this book’ is excellent as well.

As with many wildflower guides 
intended for the casual user rather 
than for botanists, the flowers are 
grouped by colour. Each species is 

illustrated with a single colour photograph. There is a 
distribution map and a good, but concise, description 
to aid identification. The focus is on common and easily 
seen flowers.

The text is by a leading expert, describing key 
identification features and including interesting facts. An 
invaluable resource.

Reptiles in a small package

Snakes and Other Reptiles of Southern Africa.  
By Bill Branch. (Cape Town. Struik Nature. 2016)

This is another of those excellent Struik Nature Pocket 
Guides, satifying increasing public interest in the 
less-fashionable wildlife such as reptiles. The variety 
of habitats in southern Africa (the region south of 
the Zambesie and Kunene rivers) harbours a diverse 

reptile fauna of more than 600 
species. Nearly 70% of these are 
endemic to the region. Not all 
are included in this small book, 
but the species chosen are 
those that are most colourful 
and conspicuous. Unique or 
endangered species have also 
been included, as well as a 
number of rare and localised 
species.

Snakes are often thought of 
as poisonous, but of the 168 
species of snakes in southern 
Africa, only one-third have 
medically important venoms.  
Of these, 18 have probably caused death and a further 
31 can deliver bites with symptoms ranging from mild to 
serious. Most regions have only a handful of dangerous 
species and these can be recognised quite easily. All 
the dangerous species are included in the guide. 

The introduction includes an interesting discussion of 
the classification of reptiles and how they reproduce. 
There is a section on how to use the book, with a key 
to the symbols used with each species. There is also 
a section called ‘Field hints’ which includes sensible 
clothing and what to carry with you in the field, and a 
section on observing and collecting reptiles. However, 
as the author points out, in most of southern Africa, it 
is illegal to collect, transport or possess reptiles unless 
you have a special permit to do so. 

The different species are divided into snakes, lizards, 
which include geckos and chameleons, crocodiles and 
chelonians – the terrapins, tortoises and sea turtles. 
Each species has a distribution map and a colour 
photograph and there are thumbnail outlines of each 
family group, allowing easy identification.

❚❚❚❙❙❙❘❘❘

Making sure that packaging is properly sealed

If food packaging or drug packaging is not properly sealed 
when the customer buys the product, it reflects poorly on the 
manufacturer. It might also create a health hazard.

So researchers at the Fraunhofer Institutes for Mechanics of 
Materials IWM in Freiburg and Process Engineering and Packaging 
IVV in Dresden have developed a method that will enable 
manufacturers to significantly reduce the amount of incorrectly 
sealed packaging, if not prevent it altogether. It’s done like this: a 
thin-film temperature sensor is integrated directly into the sealing 

bar, permitting inline monitoring of the packaging process. ‘Instead 
of simply relying on spot checks, manufacturers can now inspect 
every single item of packaging,’ confirms Alexander Fromm, 
project manager in the Functional Coating Materials group at the 
Fraunhofer IWM. 

The highly sensitive system is even capable of detecting coffee 
powder in the seam – and of doing so faster and more accurately than 
the sensors that have been used in sealing processes up to now. 
Source: Fraunhofer-Gesellschaft

News
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Sealing bars fitted with thin-film sensors (left). White light interferometer image of a measuring point with conducting 
tracks approx. 250 nm thick and 600 μm wide (right). Image: ©Fraunhofer IWM
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Maths and science pilot pays off for Phelokazi

Phelokazi Nguqu, 18, is studying medicine at the University 
of Cape Town. It’s a dream come true for the rural Eastern 
Cape matriculant – and one she attributes to a unique learning 
opportunity she received last year.

The Dimbaza youngster’s maths marks climbed from 76% in 
Grade 11 to 86% in her matric finals, while her science marks 
shot up from 65% to 92% – a result of being selected to attend 
a pioneering teen-orientated, technology-linked pilot programme, 
covering the entire maths and science syllabus from Grade 10 to 
12. The programme is being rolled out in a number of districts of 
the Eastern Cape this year.  

Nguqu was one of 68 learners from Richard Varha High – 
and one of about 500 learners from 18 schools in the King 
William’s Town district – selected to participate in the pilot Tablet-
assisted After-school Peer Support Programme (TAPS), run last 
year by Nelson Mandela Metropolitan University’s Govan Mbeki 
Mathematics Development Unit, in partnership with Old Mutual.

The TAPS programme is the latest development to emerge out 
of GMMDU’s innovative and comprehensive technology-linked 
teaching and learning model – which has led to Saturday incubator 
schools and a school-based, desktop support model for learners, 
as well as laptop-based skills training for teachers. The tablet, 
desktop and laptop models are all pre-installed with an innovative 
digital support package. GMMDU has spent the past five years 
developing the different models. 

‘TAPS is the most sustainable programme we have yet 
developed – and one that could make a difference at 
disadvantaged schools throughout the Eastern Cape,’ said GMMDU 
head Prof. Werner Olivier.

So far this year, the TAPS programme has seen almost 1 000 
tablets distributed to Grade 10 to 12 learners with potential 
in over 60 schools in the King William’s Town, Somerset East, 
Queenstown and Port Elizabeth areas. 

‘You could say the TAPS programme helped me get into 
medicine,’ said Nguqu, who attained six distinctions in matric, and 
was the top learner in the King William’s Town district. ‘If you look 
at my Grade 11 marks, I was nowhere close to what I got in Grade 
12 … Everyone knows it’s not easy getting into medicine.’

Nguqu said the video lessons (which formed part of the 
mathematics support package on the tablet), in particular, clarified 
many areas she was struggling with in the classroom. ‘Some topics 
were difficult, and even though the teacher kept on explaining and 
explaining, I still didn’t get it. With the tablet, I could keep going 
back to the explanations, and it really helped.’

‘The model has been designed to assist learners at 
disadvantaged schools, where there are many challenges … Often, 
there are disruptions to teaching, a lack of capacity, or teachers 
themselves struggle with core areas of the curriculum, said Olivier. 

‘TAPS can help, particularly in cases where there are no maths 
and science teachers at all.’

How TAPS works is that selected learners meet after school, in 
groups with their peers. A teacher from the school (or a retired 
teacher from the community) facilitates the programme. 

Each learner on the programme receives a tablet, containing the 
technology-linked teaching and learning model, which has been 
put together in a user-friendly package called TouchTutorTM. 

TouchTutorTM includes video lessons, animated PowerPoint 
presentations, digital interactive software (e.g. Geogebra), all 
fully aligned with the CAPS curriculum for Grade 10 to 12. It also 
includes self-assessment and feedback, interactive language 
support (in isiXhosa, English and Afrikaans), past matric papers for 
revision and even career guidance. The entire package is offline, 
which ensures learner access anywhere and anytime. 

Learners can work through the material on the tablets on their 
own, but at the TAPS session they engage with their peers and 
receive topic-specific guidance via structured TAPS guides and 
from a knowledgeable person, in line with the school curriculum. 

‘This whole model seeks to empower the learners to engage in 
self-directed learning and provide a very strong support for not only 
conceptual content gaps learners may have, but also the gaps left 
in teaching in the classroom. We know not all topics are covered. 

Some teachers don’t finish the 
curriculum in time,’ said Olivier. 

GMMDU has been assisting 
maths and science learners 
for the last eight years, in the 
hopes of boosting their matric 
marks to enable more learners 
to get into university. 

One of Nguqu’s classmates, 
Simnikiwe Mbanga, 18, saw 
his marks improve from 92% 
to 95% for maths, and from 
76% to 93% for science. He 
achieved four distinctions and 
is now studying towards a BSc 
degree (Applied Mathematics 
and Statistics) at the University 
of Cape Town, with a view to a 
career in Actuarial Science. 

Olivier said the TAPS 
pilot project had made a 
‘noticeable impact’ in a very 
short time. 

‘Many learners who 
otherwise would not have 
qualified for access to Higher 
Education Institutions have also 
benefited from the model.’

News❚❚❚❙❙❙ ❘ ❘ ❘

Thanks to a boost in her marks after at-
tending a Tablet-assisted After-school 
Peer Support Programme (TAPS) pilot, 
Dimbaza’s Phelokazi Nguqu is studying 
medicine – and aims to work as a doctor 
in the rural Eastern Cape, where health-
care remains a huge challenge. 

Rural Eastern Cape learners solve maths and science problems with their 
peers, through the innovative Tablet-assisted After-school Peer Support 
(TAPS) programme, developed and run by Nelson Mandela Metropolitan 
University’s Govan Mbeki Mathematics Development Unit.
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Q uest – Science for South Africa is sent to schools in 
all nine provinces in South Africa, to universities 
in SA and abroad, to government departments, 

embassies, public libraries, science centres, science and 
technology entities and subscribers. The 25 000 print run 
allows for the distribution of about 80% through post and 
20% through science events across the country.

The Quest target audience is grade 8 and 9 Natural 
Science and MLMMS learners, grade 10 -12 Life Sciences, 
Physical Sciences, Agricultural Studies, Geography, 
Mathematics and Mathematical Literacy learners and 
undergraduate students.

Curriculum theory
Curriculum theory is the field of examining and shaping 
educational curriculum. The development of the theory 
started in the 1800s and the focus has been to find a central 
concept on which to build the whole framework. 

Several schools of thought developed as a reaction to 
psychology classicism, which then dominated thought 
process. The different schools of thought were characterised 
by the Herbatians, social efficiency movement, progressive 
reform movement, and the multi-cultural education 
movement. Theorists who look beyond curriculum as ‘simply 
as a collection of study plans, syllabi, and teaching subjects, 
the curriculum becomes the outcome of a process reflecting 
a political and societal agreement about the what, why, and 
how of education for the desired society of the future’ as the 
question ‘ what do we want our kids to learn, why do we want 
them to learn this and how we want them to learn it?’

Science literacy 
The contribution of Quest in science literacy is in assisting 
teachers to contextualise content taught in the classroom 
through the familiar scientific context in society. 

Quest is not seeking to be another textbook, to cover 
content as expected by the policy document. Quest is to 
be used as a resource to augment and assist when content 
is covered to extend learner experience and also to apply 
understanding to a social context.

The contribution of Quest is not in improving the 
cognitive demand in assessment or in vertical conceptual 
progression in the learning or teaching or mathematics or 
the sciences. The contribution is in improving horizontal 
progression as theory is brought to practical application in 
the day-to-day lived experiences of learners.

Quest also seeks to introduce learners to the field of 
research, in terms of what scientists are doing in different 
fields and how that may be linked to what is taught in the 
classroom. In this particular case, unfamiliar contexts are 
introduced to learners and they have an opportunity to link 
them up with what they are learning in the classroom and 
make informed decisions about their intended career paths.

Quest is also a tool to inform society at large of 
scientific innovation, research and activity in the national 
laboratories. Citizens are capacitated to make informed 
decisions about innovative products in the market and 

also to engage from a position of strength when an 
opportunity arises to talk to scientists. Society is also 
informed of scientific decisions that need to be taken to 
advance the country and compete at a global stage.

Science promotion 
Quest participates in science promotion events across the 
country. The main activities are exhibitions, lectures and 
presentations on specific science topics and the relevance of 
the magazine to particular fields and activities.

Quest as a literary product can only reach a percentage 
of the population as we all learn differently and the social 
media platform has also been exploited for this purpose. 
Quest has a FaceBook and a Twitter account. These 
platforms are popular with the youth but under-utilised in 
terms of engagement. Teachers from across the country can 
use this platform to share good practice, videos and pictures 
of their science and maths teaching. Learners can use the 
platform to ask questions, seek clarity and also to share 
methods not used by others in problem solving.

What’s new?
Quest 12(2) will, for the first time, explore using curriculum 
boxes, where outcomes will be spelled out. Teachers are at 
liberty to engage with us on the correctness and relevance 
of the content to the curriculum by email and social media. 
We are excited at the prospect of engaging substantively in 
this area.

We are also introducing language boxes – a line or 
two of what is to be expected in the article. We welcome 
engagement in this area as well. Because of capacity and 
resources we will begin small and hopefully grow these new 
initiatives in the future. q

Teacher's Resource❚❚❚❙❙❙ ❘ ❘ ❘

Quest and the curriculum
Tsepo Majake explains how Quest can be used
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International Space Station

Astronauts aboard the International Space 
Station (ISS) see the world at night on 
every orbit – that’s 16 times each crew 
day. An astronaut took this broad, short-
lens photograph of Earth’s night lights 
while looking out over the remote reaches 
of the central equatorial Pacific Ocean.

The view from the ISS. Image: NASA

Green space may make city 
kids smarter

Courtesy of PNAS and World Science staff
Exposure to green spaces may help 

boost children’s cognitive development, 
according to a study which attributed part 
of the effect to lower pollution.

Researchers at the Centre for Research 
in Environmental Epidemiology in 
Barcelona, Spain, monitored changes in 
cognitive measures every three months 
between January 2012 and March 2013 
among 2 593 grade-school children aged 
7 to 10 in Barcelona.

Over the course of a year, exposure 
to greenness within and around schools 
– as determined by satellite data – was 
linked with enhanced mental ability to 
continuously manipulate and update 
information. These abilities are called 
working memory and superior working 
memory, respectively. Reduced inattention 
was another benefit, according to the 
study.

The results linked every increase in 
total surrounding greenness by a quartile 
to a 5% increase in working memory, 6% 
increase in superior working memory, and 
1% reduction in inattentiveness. 

A computer modelling analysis 
suggested that elemental carbon, a 
common traffic-related air pollutant, might 
account for 20 - 65% of the estimated 
links between school greenness and 

cognitive development. 
No significant link turned up between 

exposure to greenness at home and 
cognitive measures, the researchers 
said. Given the soaring rates of global 
urbanisation, expanding green spaces at 
schools might be a step toward improving 
academic attainment among children, 
according to the authors. 
Source: World Science, http://www.world-science.net

Green spaces. Image: Wikimedia Commons

Stargazing from the Stem cell 
advance could be key step 
toward treating deadly blood 
diseases

Scientists at the UCLA Eli and Edythe 
Broad Centre of Regenerative Medicine 
and Stem Cell Research have made 
several discoveries that are critically 
important to understanding how blood 
stem cells are created and maintained – 
both in the body and in the laboratory.

The findings may lead to the creation of 
a new source of life-saving blood-forming 
stem cells, which could help people 
with a wide range of blood diseases by 
reducing many of the risks of bone-marrow 
transplants. 

Blood-forming stem cells, or 
haematopoietic stem cells, are found in 
the bone marrow and can create any type 
of blood cell. The researchers pinpointed 
the function of a cluster of specialised 
genes that play a key role in creating 
and preserving haematopoietic stem 
cells and identified the process by which 
those genes are activated during human 
development and in the laboratory.

The UCLA research could provide a way 
to create patient-specific haematopoietic 

stem cells, which would reduce some 
of the challenges associated with bone 
marrow transplants.
Source: UCLA

Changes in solar cell 
technology

A laser-based manufacturing process from 
the Fraunhofer ISE in Freiburg, Germany, 
is revolutionising the photovoltaics market. 
For the first time point-contacted solar 
cells can be manufactured in series. 
Several million cells with significantly 
higher efficiency levels are already on the 
market.

Today most solar cells are equipped 
with a wide-surface metallic contact, 
covering the entire reverse side of the 
silicon wafer and allowing electricity to flow 
from the cell to the electrode. However, 
this configuration limits efficiency. A high-
performance alternative, discovered in 
1989, is passivated emitter and rear cell 
technology (PERC). 

A very thin non-conductive layer is 
deposited on the underside of a PERC 
solar cell between the contact layer and 
the wafer. Acting as a mirror, this layer 
reflects the share of sunlight not absorbed 
when penetrating the wafer back into the 
silicon wafer. Since the front side also 
reflects this light back into the wafer, it is 
also captured in the silicon wafer and the 
efficiency level of the solar cell increases. 
Source: Fraunhofer-Gesellschaft

Dr Jan Nekarda and Dr Ing Ralf Preu (from 
the left) developed the laser fired contact 
process for series manufacturing of highly 
efficient PERC solar cells. 
Image: © Photo Dirk Mahler/Fraunhofer

MIND-BOGGLING MATHS PUZZLE FOR Quest READERS

Win a prize! 
Send us your answer (fax, e-mail or snail-mail) together with your name and 
contact details by 15:00 on Friday, 15 July 2016. The first correct entry 
that we open will be the lucky winner. We’ll send you a cool Truly Scientific 
calculator! Mark your answer ‘Quest Maths Puzzle no. 37’ and send it to: 
Quest Maths Puzzle, Living Maths, P.O. Box 195, Bergvliet, 7864, Cape Town, 
South Africa. Fax: 0866 710 953. 
 
E-mail: livmath@iafrica.com. For more on Living Maths,  
phone (083) 308 3883 and visit www.livingmaths.com.

Quest Maths Puzzle no. 37
At the toy store, the owner has priced a game at R14, a doll 
at R21, a koala bear at R28, and a top at R14 rand. Using 
the same logic or lack of it, how much does he charge for a 
pinwheel?

Answer to Maths Puzzle no. 36: 
The winner of Maths Puzzle 36 was: M Kwezi Katamzi –  
well done!

The ages of Mr and Mrs Jones’ children are 5, 8 and 9.
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