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White Turf 
N ow this is taking equestrian sports to the max. 

Skill and instinct come fiercely into play as this 
competitor skis at full tilt behind a couple of horses. 
All non-stop adrenaline pumping action takes place 
on snow in the picturesque town of St Moritz. 
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Sheer
Driving Pleasure

 BMW i3URBAN ELECTRIC.
The new BMW i3 is uncompromisingly unique in concept and construction. With an all-electric BMW eDrive 
system giving it powerful torque and impressive responsiveness from a standing start, it regenerates energy 
while decelerating and optimises the range depending on the driving mode, all with zero emissions.* The new 
BMW i3 is tailor-made for sustainable urban mobility.
#BornElectric

BMW i. BORN ELECTRIC.

THE NEW ALL-ELECTRIC BMW i3.

*Zero-carbon operation encompassing everything from power generation to use
on the road requires energy sourced entirely from renewable resources.
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  ON THE COVER
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medical and animal study breakthroughs and was 
the first African a fisherman? 
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Parenting 101
What is the best way to bring up your child? 
Researchers have the answer.

Page 24

The big debate
Are women worse at parking than men?             
Here’s the naked truth. 

Page 30
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Just how necessary are vitamin supplements?

Page 40
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Can a mouse take on an elephant and win?

Page 77

Plus
Your questions answered, the psychology of online 
shopping, bioplastics, a Viking’s last voyage and 
an egg dilemma

How do you like 
your eggs?
C hicken or egg? Which came first? 

It’s an age-old dilemma that has 
boggled the greatest minds for centuries. 
There are even theories that attempt to 
answer the question. Search the internet 
for the Van der Waals and Colebrook 
equations. The great Aristotle believed 
that they both existed at the same time. 
There is also another chicken and egg 
conundrum. Or should we say egg-laying 
hen conundrum. Our article on page 60 
poses what many see as an ethical 
dilemma. In a nutshell (or should that be 
eggshell), egg-laying hens are bred 
exclusively to lay eggs. 
Hence, poultry farmers who rear such 
hens only have use for the females. As 
soon as a chick is hatched, its sex is 
determined. If it is a rooster, it is killed 
instantly and for the most part ends up 
as food for zoo animals. 
Many view the mass cullings as 
inhumane. As such, there are many 
scientists around the world searching for 
a way to determine the sex of the embryo 
before it has hatched. It sounds 
plausible, but if you crack open the idea, 
then it has an effect on one of the most 
important issues we face in the world 
right now: food security.
Few would object to making sure that 
roosters are not sent to their final 
roosting place within minutes of being 
hatched. However, sex tests on eggs are 
expensive, time-consuming and 
complicated. Apart from huge capital 
outlay by poultry farmers, getting the 
eggs to our shelves on time will be 
severely hampered. This also has an 
impact on the farmers’ pockets and they 
will simply pass these high costs on to 
you, the consumer.
Pretty soon, eggs will become as rare as 
hen’s teeth in your local supermarket. So, 
which would you rather have: a clear 
conscience because you know that no 
roosters were senselessly killed, or the 
privilege of having your eggs sunny side 
up every morning?
Now that’s food for thought.

Gerard Peter
Editor-in-chief

Zero tolerance
The science behind the 

making of non-alcoholic beer.
Page 62
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Out of sight is not 
out of mind
7 Atlantis is just a myth 
(March/April issue). New 
York swept away by a wave? 
You and I will know about it, 
and our children. After that, 
nobody cares. 12,000 years 
later you expect anyone to 
remember? 
E. de Ruiter, via email

To put it bluntly, isn’t that 
why we look at history? 
Apart from the insights it 
gives us into the cultures of 
the past, it also ensures that 
we don’t make the same 
mistakes in the present and 
future. So, it is best that we 
do try to get generations to 
come to know their history, 
including those urban 
legends from millennia 
ago.

Women on top
7 Dear 
Braintainment
I love reading your 
magazine. It is one 
of the few that I 
can read cover-to-
cover and not find a 
single page boring. I 
read with interest 
your story on 
women making 
good leaders, as 
I have long held 
the same belief. 
Look forward to 
seeing you go 
monthly soon.
Samantha 
Cruywagen, 
Blairgowrie 

Sweet tooth
7 Dear Braintainment
A bag of wine gums does not last 
5 minutes when opened in my 
presence, so I was very interested 
in your article in the March/April 
issue on why we cannot eat just  
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Questions, suggestions or observations? Share them with us:
A Editor, Braintainment, Private Bag x4, Kyalami, 1684 A Twitter: @braintainmentza
A Email: braintainment@panorama.co.za
Please include your name and address. The editor reserves the right to shorten and edit letters.

The brains trust
Join our social media network 
today.

Facebook poll: 
Would you give up a limb so 
that you can be fitted with a 
superhuman prosthetic?
7 Farah Williams: I wouldn’t 
mind a longer arm so I can give 
myself a back massage now and 
then.
7 Robert Fredericks: I might 
consider a bionic eye – x-ray 
vision preferred.
7 Annie Dorasamy: Why? If I 
had a metal arm, I wouldn’t be 
able to go through airport 
security. Too much effort.
7 Duane Singh: Give me a 
superhuman prosthetic leg so I 
can play in the English Premier 
League.

Here’s what some of our 
followers are talking about:
7 Keith Richards: I still can’t 
understand what makes Angry 
Birds so addictive. I’m working 
on an app that will help detect 
TB. Wonder if I will be just as 
successful.
7 Vera van Staden: Why are 
we so addicted to sugar? Have 
you ever tasted breast milk? 
Very, very sweet! We are 
predisposed to the sweet taste, I 
think.

Like us on Facebook, follow us on 
Twitter @braintainmentza and ask a 
question at braintainment.co.za.

@braintainmentza

Well Cathy, there is always 
research that proves that 
sometimes ‘unhealthy’ foods are 
given a bad rap and are probably 
just the victims of bad publicity. 
The school of thought is still out 
on what is considered the 
ultimate healthy diet. After all, 
Usain Bolt, the fastest man in the 

1 sweet. Of particular interest was 
the hidden amount of sugar in 
seemingly ‘healthy’ choices such as 
skimmed milk and fruit yoghurt. It’s 
a real eye-opener. Thank you for 
uncovering the truth about 
supposed low-fat options. 
Cathy van der Westhuizen, 
Eldorado Park 

world, chows down on sticky 
chicken wings every week. It 
hasn’t slowed him down at all.

Forever sweet
7 Does sugar have a         
shelf life?
Surita Williamse, via email

If sugar is kept in optimal 
storage conditions, then it has 
an indefinite shelf life. To 
maximise its shelf life, store in 
a cool dry area and keep tightly 
sealed after opening. 
What do you do when sugar 
hardens? First moisten it, then 
add a piece of apple to the 
sugar packet or container, 
reseal and leave overnight. 
Alternatively, you can just 
pound it with a hammer.

Ask the eggspert
7 How long does it take for 
eggs to go off? The ones in my 
fridge seem to last forever, but 
I’m worried I’m serving my family 
hidden toxins and free radicals 
for breakfast.
Brigitta Beaumont, Kyalami

Most eggs come labelled with a 
sell-by date and not a use-by 
date. They can then be 
refrigerated for up to 5 weeks. If 
you don’t find a date on the 
packaging, then it is advisable to 
use the eggs within 3 weeks of 
purchasing. How do you know if 

an egg is perfect for 
consumption? Fill a bowl with 
cold water and place the egg 
inside. If it sinks to the 
bottom, it’s good. If it sinks 
but stands on its point, it’s 
good, but won’t be good for 
much longer and should be 
used soon. If it floats, toss it.
On the other hand, if you want 
to know if you are giving your 
offspring bad eggs, look at 
the egg white. The freshest 
eggs have a cloudy white 
colour to the ‘white’ of the egg 
and as the egg ages the white 
becomes more of a clear 
colour (the egg is still fresh). 
But if the white of the egg has 
a pinkish or iridescent colour 
and also if it has a slightly 
rotten smell when cracked, 
then the egg has gone bad. 
There are certain health risks 
associated with spoiled eggs 
including the very dangerous 
salmonella and E. coli 
bacteria (which cannot be 
seen), so best to make sure 
that they are still good 
enough for consumption.

723/2015

Will that be 1 
lump or 2?
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Puzzle answers 
Mindbender:
• The window
• Short
• It was day time
• Glass
• The glass was empty Fi
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7 HUMAN BODY

Weak 
constitution
M odern man has relatively 

weak bones because we 
don’t use them enough, claim 
researchers of Penn State 
University (USA). Their study 
focused on the head of the femur, 
the bone in your upper leg that 
hinges with your hip. They 
compared the hunter-gatherers 
who once roamed Illinois with 
farmers who also lived there, and 
with the hips of gorillas, 
chimpanzees and orang-utans. 
The bone structure of the femur 
head of the apes and the 
hunter-gatherers seemed firmer 
than those of the farmers. 
Researchers think that this is 
because the farmers usually 
moved about less. 

This is what the weak femur 
head of lazy modern people 
looks like.
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7TECHNOLOGY

Computer wins poker
C hess champion Garry 

Kasparov was beaten 
by supercomputer Deep 
Blue (IBM) in 1997 and 
Watson, also an IBM 
computer, won the 
knowledge quiz Jeopardy! in 
2011 against human 
opponents. But that is 
child’s play. The Computer 
Poker Research Group of 
the University of Alberta 
(Canada) has developed an 
unbeatable poker program. 

The challenge was in the 
unknown factors of poker. 
With chess the players see 
the pieces in front of them, 
and with Jeopardy! Watson 
bases his answers on 
encyclopaedias that he 
searches automatically. But 
with poker you never know 
which cards your opponents 
have. The ingenuity of 
Cepheus, the super poker 
player, is in its past. The 
Canadian developers had 

the program play billions of 
hands, after which Cepheus 
analysed the rest of the 
game. The program will 
decide to either pass or 

raise the stakes on the 
basis of these results. Want 
to play against Cepheus? 
Go to tinyurl.com/
cepheuspoker.

A Cepheus is 
unbeatable in 
‘heads-up limit hold 
‘em’, a relatively 
simple form of 
poker.
A The computer 
might lose now and 
then with a bad 
hand.
A If you play long 
enough, you will 
mostly lose against 
this poker wonder.

Professional players 
do not need to fear the 
computer. They play by 
different rules.

Shorts   Ahead of 
the curve

Quickies

8 23/2015
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Don’t pen your memoirs        
on this paper
Forget about collecting 

old paper for recycling. 
Forget writing with a pencil 
so you can erase your 
words. Chemists from the 
University of California 
(USA) have developed a 
paper that you can use 
repeatedly. The researchers 
used a plastic plate that is 
covered with a layer of 
paint. This layer fades 
when you shine UV light on 

it. The key is to shine on 
the whole ‘sheet’, except 
the place where you want 
to show writing. This then 
remains darker so that you 
see dark letters on a light 
background. The whole 
sheet becomes dark again 
after a few days. Want to 
write on it quicker? Then 
you have to heat it up for 
about 10 minutes until it 
gets to 115°C.

A The material can be 
recycled 10 times.
A The chemists are 
working on a material 
that can be used up to 
100 times. 
A The Americans hope 
to soon have a 
multi-coloured print 
and they want to print 
on real paper instead 
of sheets of plastic.

Shorts   Ahead of 
the curve
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Signs of life on Mars

Geologists at Old 
Dominion University in 

Virginia (USA) believe they 
may have found signs of life 
on Mars. Structures in the 
soil rocks that appear on 
photos that Mars rover 
Curiosity took look familiar. 
They think that they were 
cause by a microbial mat. 
This is a layer of micro-
organisms that often grow 
on a wet surface in an 

extreme surrounding. The 
microbes form their own 
ecosystem and also 
appeared some 3.5 billion 
years ago on earth. They 
belong to the earliest forms 
of life. The microbes deposit 
sediment grains and 
minerals when such a layer 
grows. And these form the 
same characteristics as the 
geologists see on the 
photos.

Are these probable remains of 

micro-organisms on Mars?
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New sea 
canal

T he Panama Canal will soon have 
competition. A little to the north, 

Nicaragua has started digging their own canal 
between the Caribbean Sea and the Pacific 
Ocean. The new waterway will be longer than 
the Panama Canal and a lot wider and deeper. 
This will make the canal big enough for the 
largest container ships of the world, which 

can carry up to 9,000 containers. Such ships 
cannot pass through the Panama Canal, not 
even when the project to widen it is completed 
in 2016. According to plan, the first ship 
could sail through the new canal in 2020. The 
building of the canal is a little controversial, 
because the damage to nature would be 
incalculable. 

Honduras

Costa Rica

Costa Rica

Deep sea harbour

Camillo sluices/
locks

250km

Lake Atlanta: 
new artificial 
lake of more 

than 400km²

Co
lo

m
bi

a

Nicaragua Canal

By comparison    Panama Canal Nicaragua Canal
Length 77km 278km
Width 218m 230m
Depth 14m 27,6m

*TEU = 
Twenty-foot 
equivalent 
unit (container 
capacity)

Nicaragua

Nicaragua

Panama Canal

Panama

Caribbean Sea

Caribbean 
Sea

Pacific 
Ocean

Pacific 
Ocean

Lake 
Nicaragua

San Juan del 
Sur

Brito sluices/
locks

New airport

Nicaragua Canal

New deep sea 
harbour

Ocean

Canal

Water reservoirs: water is saved 
by pumping it in and out of the 
reservoir when ships are ready

Maximum capacity Panama Canal

Sluice gatesChamber 
lock

50km

Proposed length: 400m
TEU*: 18.000

New proposed length: 366m
TEU*: 12.000

Quickies
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Mating game A The zonkey has 
the shape of a 
donkey and the 
stripes of a zebra.
A The stripes are 
mainly on the 
underbelly and the 
legs.
A You can also 
mate a zebra with a 
horse as well as a 
horse with a 
donkey.

W hen you cross a zebra with a donkey you get a ‘zonkey’. 
However, this crossbred animal cannot bear young. At least 

that’s what scientists thought until now. Zebras and donkeys have 
exchanged genetic material often in the last 2 million years, it 
seems from DNA research. Scientists from the University of 
Copenhagen (Denmark) discovered that the same genes occur in 
both zebras and donkeys. Such a large scale exchange between 2 
animal species has never been detected before. Until now it was 
assumed that the 2 species could not produce fertile offspring, 
because the animals have a different number of chromosomes: 
donkeys have 62 and zebras 32, 44 or 46 (depending on their 
species). It is unclear why zonkeys were (ever) fertile.

The zonkey certainly 
stands out in a Zebra 
herd.

Shorts   Ahead of 
the curve
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C hildren sitting in the 
middle of the class 

are more popular than 
learners who sit on the 
edge of the classroom. 
This is what scientists 
discovered at Radboud 
University (NL). They gave 
children from 34 prep 
schools a questionnaire in 
which they had to indicate 
how much they liked their 

peers and how popular 
they were. Children who 
sat close to the door or 
windows were clearly less 
liked. Researchers think 
that the children who sit in 
the middle of the class 
have more contact with 
other children. And 
generally the more contact 
you have, the more you are 
liked.

7PSYCHOLOGY

Seat determines popularity



Great inventions that you probably didn’t know 
were innovated right here in South Africa

When the Second World War broke out 
in 1939, the British government invited 
scientists from Commonwealth countries, 
including South Africa, to contribute to the 
development of radar as part of the British 
war effort. Radar, which stands for ‘radio 
detection and ranging’, uses pulses of radio 
waves. These are sent from a transmitter 
and bounced off a target object, such as a 
ship, submarine or aeroplane. These waves 

Nowcaster. A civil engineering researcher 
at the University of KwaZulu-Natal, Dr Geoff 
Pegram, developed a system that ‘nowcasts’ 
floods up to 6 hours ahead. The system 
uses radar technology and computerised 
mathematical modelling of rainfall patterns 
over a wide area. This device is a ‘weather 
radar’ that provides an immediate picture of 
rainfall patterns. It is far more efficient than 
rain gauges and other traditional techniques.

1 ON THE MAP
are reflected back as echoes or blips to the 
transmitter. By measuring the time it takes 
for the reflected waves to return, the object’s 
exact distance can be worked out. Two radar 
stations that target the same object can 
accurately determine its exact location. 
Radar technology has been used in a very 
practical way today for the development 
of a sophisticated flood forecasting 
system in KwaZulu-Natal, called the Radar 

Today, Radar technology 
goes far beyond pin-pointing 

ships and aeroplanes.

scienceza

12 23/2015

Most of us know that South Africans are behind the invention of the CAT 
scan, the first heart transplant and Pratley Putty. The latter was even used 
on the moon. But South Africa has been key in the introduction of a 
number of other inventions that have helped shape medicine, science, 
technology and everyday living. Here are just a few.

 7 TEXT: ARNO VISAGIE

Local is lekker



Supercart South African entrepreneur 
Michael Wolfe from Durban, using 
his retail marketing experience 
with Unilever, studied global design 
needs for a user-friendly all-plastic 
supermarket trolley. 
The metal trolleys that had been 
invented in the USA were unfriendly 
metal ‘dinosaurs’ with wobbly wheels 
that could rip clothing and hurt fingers. 
In 1995, Michael launched his new 
product, the all-plastic ‘Grocer’ trolley, 
into the South African market. It is 
light, handy, quiet and can be easily 

controlled. Within 
2 years this new 
trolley was being 
exported around 
the world from 
a manufacturing 
base in Durban. 
The company has grown substantially 
and is now listed on the London Stock 
Exchange and manufactures a wide 
range of supermarket trolleys and 
hand baskets across 4 continents, in 
North America, Europe, Australia and 
South Africa.

Dr Percy Amoils, an orthopaedic 
surgeon from Johannesburg, South 
Africa, invented the Cryoprobe. It is a 
pencil-shaped device with a frozen tip 
that is used for eye surgery. When he 
demonstrated his invention to an excited 
audience at Oxford University in England 
in 1965, he was still a young, unknown 
doctor. The Cryoprobe made him famous 
overnight. 
The Cryoprobe works by freezing gas 
that is released from a small nozzle 
under high pressure in a closed tube. 
As the gas expands, the temperature 
of the probe’s tip drops to -80°C. 
When the probe is inserted into a cut 
in the eye and the gas is switched on, 
it freezes to a cataract, which is then 
removed. Amoils is also famous for 
treating ex-president Nelson Mandela 
for eye cataracts the day after the new 
president was sworn into office in May 
1994. After a successful operation, 

former president Nelson Mandela was 
able to read a speech at the United 
Nations without spectacles.

2 TO MARKET, TO MARKET

3 A SIGHT FOR 
SORE EYES

When South African scientist Wilhelm 
Röntgen discovered x-rays in 1895, he 

of passing electricity through bottles 
filled with gas. He had no idea what he 
had discovered when he found that rays 
streaming out of the bottles could take 
pictures of things hidden under or inside 
other objects. In one of the most famous 
images in science, Röntgen exposed his 
wife’s hand to the x-rays. They produced 
a perfect image of the bones in her hand 
and her wedding ring. X-rays are now 
used in a wide range of medical and 
other fields. 

4 X MARKS THE SPOT
was an academic at a German university 
doing general research into the effect 

What does the X in x-ray 
stand for? It simply 
means unknown.
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5 CHILD’S PLAY

7 MAKING A SPLASH

The Bumbo Baby Seat is an 
ergonomically designed baby seat. It is 
made from a soft, lightweight material, 
which is not toxic or poisonous and 
babies are not allergic to it. This baby 
seat was invented by Johan Buitendach 
from Pretoria in 2001.
It is suitable for children from 3 to 14 
months old, who weigh less than 10kg, 

and who have developed sufficient neck 
and head control. The baby can sit up 
in the seat without help, so that he can 
feed or socialise with others. It gives 
the baby confidence and helps the 
mother to care for her baby easily. The 
Bumbo has won many awards in South 
Africa, the Netherlands, the United 
Kingdom and the USA.

The Kreepy Krauly is arguably South Africa’s 
most well-known invention. More than 1 million 
pools worldwide use it.
Ferdinand Chauvier was a hydraulics engineer 
who came to South Africa from the then Belgian 
Congo in 1951. He invented the first swimming 
pool vacuum cleaner in the world which was a 
commercial success, the Kreepy Krauly. 
Chauvier realised that there was a huge market 
for equipment that would take the difficulty out 
of cleaning the pool. He began developing a 
machine that would do the job automatically, 
using the water pump. It was not until 1974 
that the first Kreepy Krauly was perfected at 
Chauvier’s Springs home. The licence to make 
and sell the product was eventually sold to a 
US company. When Chauvier died in 1985, his 
Kreepy Krauly invention had become very well 
established in the market. 

6 SPEED TRAP
In 1992 Henri Johnson from Somerset West, 
South Africa, invented the Speed Gun. It 
accurately measures the speed and angles of 
fast-moving objects, such as cricket or tennis 
balls. He later improved his invention with the 
development of the Speed Stick. This uses a 
Doppler radar system, which was originally 
developed for the military. It measures the speed 
of a cricket ball in flight.
The device is placed opposite either end of a 

cricket pitch and takes a reading every 1/1,000 
of a second. It calculates the speed from the 
moment the cricket ball leaves the bowler’s 
hand to the moment it strikes the pitch (or bat) 
and again after it bounces. It automatically 
compensates for the various bowling angles and 
distances, and ignores objects that are standing 
still. This device was formally launched at the 
Oval Cricket Ground in England during the 1999 
Cricket World Cup.

Moms the world over 
are grateful for the 
Bumbo Baby Seat.

Dennis Lillee was probably a lot 
faster in his prime but there was 
no Speed Gun to record the great 
Australian bowler’s pace.

Information sourced 
from Great South 
African Inventions 
by Mike Bruton 
and published by 
Cambridge 
University Press in 
its Indigenous 
Knowledge 
Series.
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Choose from  an exciting mix of cutting-edge degrees  at Wits

Astrophysics at Wits
Do you have a passionate interest for Astronomy? 
Do you want to be a top researcher in the fi eld of 
Astronomy and Astro-particle Physics?
Learn how to tackle the challenges of modern astron-
omy, astrophysics and cosmology. Be ready to join the 
group of professional  astronomers in South Africa.
With the Square Kilometer Array (SKA), the High 
Energy Stereoscopic System (H.E.S.S.) and the South 
African Large Telescope (SALT), three world class  
observatories operating all in Southern Africa close 
together in an unprecedented multi-frequency range, 
the BSc in Astronomy and Astrophysics at Wits Uni-
versity will equip you with the foundation knowledge 
right at the start of your university career for you to be-
come a leading astronomer in one of the fastest grow-
ing areas of research in South Africa. SKA, H.E.S.S. 
and SALT are expected to generate vast quantities of 
ground-breaking data that wait for new generations of 
scientists to be fully exploited.

Choose from  an exciting mix of cutting-edge degrees  at Wits
Choose from  an exciting mix of cutting-edge degrees  at Wits
Choose from  an exciting mix of cutting-edge degrees  at Wits
Choose from  an exciting mix of cutting-edge degrees  at Wits
Choose from  an exciting mix of cutting-edge degrees  at Wits
Choose from  an exciting mix of cutting-edge degrees  at Wits
Choose from  an exciting mix of cutting-edge degrees  at WitsSCIENTISTbecome a www.wits.ac.za/science

WILL YOU BE T HE NEXT LEADING BANKER?
Unsure of whether to choose a career in fi nance or computers? The BSc in the fi eld 
of Mathematics of Finance combines the best of both worlds with topics in account-
ing, economics and corporate fi nance, together with computer science and applied 
mathematics. Learn how to programme while learning how to make smart invest-
ments. Study models of economics as you study what makes those models work. 
Tackle large fi nancial data sets with confi dence. Work as a quantitative analyst or data 
analyst in brokerage fi rms, banks, investment houses and insurance companies or 
strike out on your own as an investor or consultant. Advanced Mathematics of Finance 
is a demanding professional degree, designed for students who have a strong math-
ematical undergraduate degree and are interested in fi nancial markets.

What is Big Data?
According to IBM 90% of the data in the world today has been created in the past 
two years. We are now producing and storing massive amounts of data (“big data”) in 
different formats from sensors, instruments, application logs, transactions and a variety 
of activities. This data can be used to identify patterns, regularities and potential useful 
features for solving various fundamental, practical and commercial problems; both for 
advancing knowledge but also for commercial and social value purposes. “Big Data” 
captures the idea of managing vast amounts of data using a variety of modern computing 
technologies and infrastructure for a variety of difference kinds of sources. To manage, 
develop and understand the required technologies, experts trained on the intersection 
of subjects from statistics, information and computer science, system design and social 
sciences are needed. The “BSc Honours in Big Data” programme is designed by the 
School of Computer Science at Wits to blend multi-disciplinary subjects together and 
to provide students with the research and professional skills to master and design smart 
technologies.

JOIN O UR L EADING ACTUARIAL SCI ENC E P ROGRAMME 
The Programme celebrated the 30th anniversary of the fi rst graduating class in 2014. As 
at the end of 2014, Wits had produced over 1300 graduates with an Actuarial Science 
Major, now working on six continents. The Programme has produced a remarkable 507 
qualifi ed Fellow Actuaries, making it one of the most successful at producing Fellow 
actuaries, and 25% of the Fellows are female, compared to an SA population propor-
tion of 20% in 2014. The 4 year programme offers exemption from 12 of the 13 Board 
Examinations of the Actuarial Society of South Africa, the most of any South African 
university.

U n d e r s t a n d i n g  t h e  l i n k s  b e t w e e n  M AT E R I A L S  a r o u n d  u s 
a n d  H U M A N I T Y  What is materials science?
Two of the major challenges for humanity in the next 20 years are related to the avail-
ability of energy-fuels, and environmental issues because of the ever-increasing usage 
of those fuels and the resulting impact on climate and the environment. Finding solu-
tions to these needs will largely depend on the ability to develop appropriate materials. 
Examples include materials for hydrogen storage and materials that have high effi ciency, 
low toxicity and are bio-degradable. This requires a study and the design of advanced 
functional materials, so-called “smart” materials. Materials science involves investigating 
the relationship of atomic-scale structure to physical properties (for example, magnetic, 
electronic-electrical, mechanical-elastic and optical). Until we understand the physics 
and chemistry of these materials better we may be under-estimating their true technolog-
ical potential. Understanding materials science in turn contributes to an understanding 
of materials engineering aspects where the properties may be tuned or tailored to have 
predetermined “smart” properties for use by the commercial world.

These are just some of the dynamic areas of Science offered at Wits

IS NUCLEAR ENERGY SAFE? 
By studying nuclear science you become better 
equipped to answer questions that are hotly debated 
by researchers around the world.

Wits University has been awarded the Centre of 
Excellence (CoE) in Mathematical and 
Statistical Sciences by the Department of 
Science and Technology (DST) and the National Re-
search Foundation (NRF) to promote collaborative 
research, and provide support and training in priority 
research areas. 

H I G H  I M PA C T  L A B  I N  P H Y S I C S
The new state-of-the-art High-Throughput Electron-
ics Laboratory (HTEL) in the Wits School of Physics is 
the exemplar for future scientifi c endeavours in South 
Africa. The HTEL will not only play a big role in science 
and in developing high-end technologies, but it is also 
the blueprint for innovation where “like-minded scien-
tists and colleagues who have a single-mindedness to 
change the world, will come together”.
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T he laboratory was launched by 
the iThemba Laboratory for 
Accelerator-Based Sciences 
(iThemba LABS) and is the 

only one of its kind in Africa. AMS is 
used mainly for radiocarbon dating or 
determining the chronological age of 
sample material – historical artefacts, 
geological and hydrological samples such 
as rocks and rain water, or biological 
material such as bone or tissue. This 
makes it particularly useful in the fields 
of archaeology and the palaeosciences.
However, it also has a number of other 
important applications in the fields of 
biomedicine for areas such as 
Alzheimer’s and cancer research as well 
as drug discovery, earth sciences, and 
climate and environmental research.
The new lab was funded in part by the 
National Research Foundation (NRF), 
the Department of Science and 

Technology (DST) and the International 
Atomic Energy Agency (IAEA). The 
establishment of an AMS lab at the 
University of the Witwatersrand, where 
the iThemba LABS facility is located, 
goes back to 2005 when the then 
Schonland Research Institute (SRI) at 
Wits was transferred to the NRF under a 
10-year renewable lease agreement. 
Over the period various components of 
the system were built with the 
installation of the high-energy analysis 
system (HEAS) from the National 
Electrostatics Corporation (NEC) 
heralding the final piece of the puzzle. 
The HEAS design is based on a similar 
facility built for the Scottish Universities 
Environmental Research Centre 
(SUERC) in Glasgow, Scotland. This 
design has a proven track record of 
performance and was found to be ideally 
suited for use at iThemba LABS. 

In addition to the AMS lab, a carbon-14 
sample preparation laboratory was built 
at the facility to ensure the accuracy of 
test results. Sample preparation facilities 
for cosmogenic isotopes are also under 
completion, as well as the procurement 
of standards by the IAEA. Says Dr 
Simon Mullins, who heads up iThemba 
LABS (Gauteng), “It is envisioned that 
the new AMS facility will provide a 
valuable resource for the research 
community as well as for training 
purposes. This enables the NRF to fulfil 
its mandate of not only supporting the 
research community through the 
establishment of appropriate 
infrastructure platforms but also human 
capital development.”
A quick guide to how AMS works:”

A Pinpoint precision
AMS is a technique for measuring 
long-lived radio-isotopes found naturally 
in the environment. It is used to separate 
rare isotopes such as 14C (carbon), 10Be 
(beryllium), 36Cl (chlorine), and 26Al 
(aluminium) from nearby masses of 
common isotopes. In doing so, it enables 
researchers to determine the age of a 
sample of material containing the 
radio-isotope with a high degree of 
accuracy.
A typical AMS system consists of a 
number of components including an ion 
source, injector magnet, tandem 
accelerator, analysing and switching 
magnets, electrostatic analyser, and gas 
ionisation detector. The ion source 
produces a beam of ions from a material 
sample (for example rock, water or tissue). 
The negative ions produced from the 
surface of the sample and consisting 

An accelerator mass spectrometry (AMS) laboratory in 
Gauteng is being used to find breakthroughs in 
Alzheimer’s and cancer research.

 7 TEXT: ARNO VISAGIE

fast-track into
Africa’s

AMS research

AMS technology can be used 
for a number of applications 
from radiocarbon dating to 
medical research



1723/2015

mainly of stable isotopes are transported 
towards the injector magnet which 
bends the beam by 90°. This enables it 

to reject the common isotopes. The 
beam is then fed into the tandem 

accelerator which creates a charge 
of up to 6 million volts to 
accelerate the negative ions. These 
pass through an electron stripper 

(usually a gas or thin carbon foil) 
and emerge as positive ions. The 

ions are accelerated again, reaching 
speeds as high as a million 
kilometres per hour as they exit the 
accelerator.
The ions are then fed into an 
analysing magnet which selects the 
mass of the rare radio-isotope. The 
isotope ratios are measured by 

alternately selecting the stable and 
radio-isotopes. An electrostatic 

analyser then selects particles from the 
beam based on their energy, removing 
ions that may have received the wrong 
energy from the accelerator. Finally, 
the beam reaches the gas ionisation 
detector which slows the ions down 

until they come to rest in propane gas. 
The electrons are removed from the gas 
atoms and collected on the split anode of 
the detector.
The world’s AMS community works 
together to ensure the high quality of 
results. Calibration of the systems is 
undertaken on an international basis with 
labs cross-checking materials from other 
labs in order to ensure that the standards 
for comparison of radio-isotopes are 
maintained to ensure the accuracy of 
research results.

A AMS comes to Africa
While Africa does host a number of 
accelerator facilities outside of South 
Africa, namely in Nigeria, Egypt and 
Algeria, iThemba LABS is the only 
facility on the continent currently hosting 
its own AMS lab. Previously, any research 
requiring the use of AMS warranted 
shipping the samples to an overseas 
facility. By hosting a lab locally, iThemba 
LABS now enables the continent’s 
research community with a faster and 
more efficient method of sample analysis.
In the biomedical field, AMS can be 
employed in a variety of applications 
including the measurement of the effects 
and dosages of pharmaceuticals on 
specific organs of the body such as the 

brain; the absorption of aluminium-26 
in patients affected by Alzheimer’s 

disease; and, through the use of 41Ca 
(calcium) isotopes, in studying bone 
changes in patients suffering from 
skeletal diseases such as 
osteoporosis, to name only a few. 
It has also been used in drug 
discovery and development as it 
allows for the analysis of 
metabolic drug distribution in 
vivo with little or no side 
effects on the subject being 
studied.
Adds Dr Mullins, “With the 
launch of the new AMS 
facility, South Africa again 
places itself among the 
world leaders in 
accelerator-based 
research. It addresses the 
need for both the 
continued development 
of a dynamic research 
environment as well as 
a rich training ground 
for technicians and 
next-generation 
researchers.”  7

braintainment@
panorama.co.za
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Neighbourhood star’s close 
shave with our solar system 
A stronomers from the South 

African Astronomical 
Observatory (SAAO) and Southern 
African Large Telescope (SALT) 
together with collaborators in the 
US and Europe recently discovered 
a dim star which they calculate 
passed through the edge of our 
solar system 70,000 years ago. 
Close by astronomy standards, the 
star passed Earth at a distance of 
around 8 trillion kilometres 
(52,000 times the distance 
between the Earth and the sun, or 
0.8 light years). At that distance 
astronomers think the star passed 
through the outer Oort Cloud 
system – a region at the edge of 
the solar system filled with trillions 
of frozen comets larger than 1km 
in diameter. At that time the star, 
referred to as ‘Scholz’s star’, was 
the closest known star to our solar 
system (other than our sun), with 

potential to disturb the 
Oort Cloud. No other star is 
known to have ever 
approached as close to our 
planetary system, and the 
nearest star currently, 
Proxima Centauri, is over 5 
times as distant at 4.2 light 
years away.
Using the SALT telescope in 
Sutherland in the Northern 
Cape, the team immediately 
measured the star’s speed relative 
to Earth. They wanted to estimate 
the distance between Scholz’s star 
and the sun at the moment of 
closest approach to see what 
effects the star may have had on 
our solar system. A massive 
slow-moving object entering the 
inner solar system could trigger 
so-called ‘comet showers’ – 
periods with enhanced numbers of 
comets whose orbits are perturbed 

by the passing object bringing 
them into the inner solar system. 
These events are extremely rare, 
but they could potentially lead to 
extinction events on Earth due to 
comet impacts, such as those that 
are thought to have wiped out the 
dinosaurs.
Scholz’s star’s close pass of only 
0.8 light years distant makes it the 
closest known stellar flyby to the 
solar system. While the close flyby 
of Scholz’s star likely had little 

impact on the Oort Cloud and the 
rest of the solar system, there may 
be many other stars that had a 
significant effect, or may have in 
the future. The recently launched 
European Space Agency (ESA) 
Gaia satellite will allow 
astronomers to measure the 
distances and the velocities of 
billions of stars, to find out if other 
stars may have had a close 
encounter with us in the past or 
will in the distant future.

An artist’s 
impression of the 

Scholz’s binary 
star, a small red 

star with a brown 
dwarf companion 

(right), as it visited 
the outskirts of the 

solar system just 
70,000 years ago.

7MEDICINE

Uber-fast x-ray system
I n what is being hailed as a South 

African medical breakthrough, the 
fast, low-dose Lodox Statscan x-ray 
machine can scan an adult from head 
to toe in just 13 seconds, with minimal 
radiation impact on the person. 

This is extremely beneficial in areas 
such as paediatrics, as it is generally 
agreed that children subjected to 
excessive ionising radiation (x-rays) 
are more likely to develop cancer later 
in life.

With its high-resolution digital images, 
the Statscan is being used in many 
large trauma centres worldwide. The 
machine’s ability to adjust the contrast 
and brightness of digital images 
makes soft tissue and organs more 
visible. Even the hair on a person’s 
head becomes visible. Like with 
conventional x-ray images, Statscan 
images can show lung abnormalities, 
such as those caused by tuberculosis.

Fame on the silver screen
The Lodox technology can trace its 
roots back to the 1980s when similar 
systems were used by diamond mine 
companies to check if miners were 
trying to smuggle out the precious 
stones. The technology was eventually 
adapted for use as a medical scanner 
and was even featured on an episode of 
the medical series Grey’s Anatomy.
The Lodox Programme at the University 
of Cape Town is a research 
collaboration between Lodox Systems, 
a South African company specialising 

in x-ray imaging systems, and UCT’s 
Biomedical Engineering Division. The 
collaboration was co-funded by Lodox 
and the Technology and Human 
Resources for Industry Programme 
(THRIP) of the Department of Trade and 
Industry and the National Research 
Foundation (NRF).
In forensic pathology laboratories, the 
use of the Statscan system to help 
determine the cause of death and 
locate foreign objects such as bullets, 
can speed up criminal investigations.
Archaeologists have used the machine 
to reveal fine detail of both artefacts 
and human remains from burial sites 
around Cape Town, assisting them to 
prioritise pieces of greater importance, 
which saves time and cost in their 
investigations.
Zoologists, too, have used Statscan to 
x-ray tiny bat skulls, no bigger than a 
thumbnail, to obtain measurements of 
the auditory region for a research 
project into the high-frequency sounds 
that bats use for communication.

The Statscan can 
scan an adult from 
head to toe in just 
13 seconds.
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Imagine an x-ray system capable of scanning an adult from head 
to toe in 13 seconds using very low doses of radiation. Or a 
substance that eliminates acid mine water. How about a machine 
that not only determines the age of archaeological artefacts but 
can also be used in Alzheimer’s disease and cancer research?  
Or telescopes designed to peer beyond the edge of the Universe?

You don’t have to imagine. These are real examples of the kind of 
scientific projects that the National Research Foundation funds on 
a daily basis in South Africa.

The NRF is Africa’s premier science agency, providing support 
for local researchers and students; helping to nurture the next 
generation of South African scientists; collaborating with similar 
agencies worldwide; and developing the platforms necessary to 
put the country at the leading edge of scientific discovery.

www.nrf.ac.za

South Africa is all about 

THE SCIENCE
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T hey move as though they don’t 
have a care in the world. They 
carry their houses on their 
backs and watching them eat is 

like watching paint dry. Still, tortoises 
live to a very ripe old age and some have 
been recorded as living longer than 100 
years. Now, through the careful study of 
both modern and fossilised tortoises, 
researchers have a better understanding 
of how tortoises breathe and the 
evolutionary processes that helped shape 
their unique breathing apparatus and 
tortoise shell. 
The findings, published last year in a 
paper titled Origin of the Unique 
Ventilatory Apparatus of Turtles in the 
scientific journal Nature 
Communications, helped determine 
when and how the unique breathing 
apparatus of tortoises evolved.
Lead author, Dr Tyler Lyson of Wits 
University’s Evolutionary Studies 
Institute, the Smithsonian Institution, 
and the Denver Museum of Nature and 
Science, explains: “Tortoises have a 
bizarre body plan and one of the more 
puzzling aspects of this body plan is the 
fact that tortoises have locked their ribs 
up into the shell. No other animal does 
this, most likely because ribs play such 

an important role in breathing in most 
animals, including mammals, birds, 
crocodilians and lizards.”

A Which came first?
Instead tortoises have developed a unique 
abdominal muscular sling that wraps 
around their lungs and organs to help 
them breathe. When and how this 
mechanism evolved has been unknown. 
“It seemed pretty clear that the tortoise 
shell and breathing mechanism evolved in 
tandem, but with which did it start? It’s a 
bit of the chicken or the egg causality 
dilemma,” Lyson says. By studying the 
anatomy and animal tissue (also known as 
histology), Lyson and his colleagues have 
shown that the modern tortoise breathing 
apparatus was already in place in the 
earliest tortoise fossil, an animal known 
as Eunotosaurus africanus.
This animal lived in South Africa 260 
million years ago and shared many 
unique features with modern-day 
tortoises, but lacked a shell. A 
recognisable tortoise shell did not appear 
for another 50 million years. Lyson 
believes Eunotosaurus bridges the 
morphological gap between the early 
reptile body plan and the highly modified 
body plan of living tortoises, making it 
the Archaeopteryx of turtles.
“Named in 1892, Eunotosaurus is one of 
the earliest tortoise ancestors and is 
known from early rocks near Beaufort 
West,” adds Professor Bruce Rubidge, 
Director of the Evolutionary Studies 
Institute at Wits University and co-

author of the paper. “There are some 50 
specimens of Eunotosaurus. The rocks 
of the Karoo are remarkable in the 
diversity of fossils of early tortoises they 
have produced. The fact that we find 
Eunotosaurus at the base of the Karoo 
succession strongly suggests that there 
are more ancestral forms of tortoises 
still to be discovered in the Karoo,” 
Rubidge states.
The study suggests that early in the 
evolution of the tortoise body plan a 
gradual increase in body wall rigidity 
produced a division of function between 
the ribs and abdominal respiratory 
muscles. As the ribs broadened and 
stiffened the torso, they became less 
effective for breathing, which caused the 
abdominal muscles to become 
specialised for breathing, which in turn 
freed up the ribs to eventually – 
approximately 50 million years later 
– become fully integrated into the 
characteristic tortoise shell.
Lyson and his colleagues now plan to 
investigate reasons why the ribs of early 
tortoises started to broaden in the first 
place. “Broadened ribs are the first step in 
the general increase in body wall rigidity 
of early basal tortoises, which ultimately 
leads to both the evolution of the tortoise 
shell and this unique way of breathing. 
We plan to study this key aspect to get a 
better understanding of why the ribs 
started to broaden,” he concludes. 7

braintainment@panorama.co.za

A Computed Tomography rendering of 
a snapping turtle (Chelydra serpentina) 
showing the skeleton (white), lungs (blue), 
and abdominal muscles (red and pink) used 
to ventilate the lungs. Because turtles have 
locked their ribs up into the iconic turtle 
shell, they can no longer use their ribs 
to breathe as in most other animals and 
instead have developed a unique abdominal 
muscle based system.

A Galápagos tortoise 
(Chelonoidis nigra) takes 
a walk at the Zurich Zoo.
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How the tortoise’s ribs got 
embedded in its shell

Breathing
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Cape bones add new 
chapter to human history 
J ust 150km north of Cape Town, 

in the idyllic settlement of St 
Helena Bay, lived a fisherman. He 
led a simple life, foraging and 
hunting for seafood to feed his 
family. But this was not an ordinary 
Cape fisherman. This ancient 
Khoisan man existed 2,330 years 
ago and the discovery of his 
skeleton in the coastal village is 
opening a new chapter in the 
history of mankind.
An international group of 
researchers recently released their 
findings based on mitochondrial 
DNA extracted from the inner canal 
of a single tooth and ribs from the 
skeleton. They found he belonged 
to the earliest group of humans to 
diverge from ‘Mitochondrial Eve’, 
our common ancestor. Before he 
was unearthed, no genetic data of 
people who had lived before the 
arrival of pastoralists in the 

southern coast of 
Africa had been 
recovered.
Mitochondrial DNA, 
otherwise known as 
maternal DNA, 
provided the first 
evidence that we all 
come from Africa. It 
helps us map a 
figurative genetic tree, with all its 
branches leading to a common 
Mitochondrial Eve.
Vanessa Hayes, a world-renowned 
expert in African genomics at the 
Garvan Institute of Medical 
Research in Sydney, Australia, said 
the man existed before pastoralists 
migrated into the region about 
2,000 years ago. “Pastoralists 
made their way down the coast 
from Angola, bringing herds of 
sheep. We could demonstrate that 
our marine hunter-gatherer carried 

a different maternal lineage to 
these early migrants – containing a 
DNA variant that we have never 
seen before.”
UCT archaeologist Professor 
Andrew Smith discovered the 
skeleton in June 2010, just 50km 
from the site where 117,000-year-
old human footprints, known as 
Eve’s Footprints, were found in 
Langebaan 19 years ago. 
The closest surviving lineage to 
this skeleton is the click-speaking 
foragers largely found in the 

semi-desert regions of Namibia 
and Botswana. Archaeological, 
historical and genetic evidence 
shows there once was a broader 
southerly scattering of click-
speaking peoples, including 
pastoralists who migrated 
southwards and indigenous 
marine-foragers. The team 
believes that with further testing  
of the southern African 
archaeological record, even more 
diverse human genomes will be 
discovered.

Were our ancestors more 
adept at fishing rather 

than hunter-gathering?

7MEDICINE

Biotechnology aids in cancer fight
7NATURE

Star-struck little buggers  
R eSyn Biosciences, a 

South African 
biotechnology company, 
has released a range of 
innovative products, which 
help scientists find disease 
mechanisms faster. 
“The high-performance 
products, called 
MagReSyn, are capable of 
expediting research, 
assisting scientists in 
making discoveries faster, 
and helping to find the 
mechanisms of disease. 
Identifying the cause of a 
disease is the key 
component in their eventual 
diagnosis and treatment,” 
ReSyn Biosciences CEO, Dr 
Justin Jordaan, explained.
The MagReSyn products 
were included in the recent 
international scientific 
publication by researchers 
at Cancer Research UK, the 

Institute of Cancer 
Research in the United 
Kingdom, the University of 
Dundee (Scotland) and the 
Massachusetts Institute of 
Technology in the USA. The 
products were also used in 
an automated platform and 
described as ‘excellent’ for 
a process frequently used 
in discovering the 

mechanisms of cancer.
“Research is currently 
underway to expand the 
range of applications of the 
technology platform to 
include the green 
production of 
pharmaceutical 
intermediates and novel 
research and diagnostic 
tools,” Jordaan concluded.

W its University Professor 
Marcus Byrne, together 

with his Swedish research 
partners, have conducted and 
published a study showing the 
link between dung beetles and 
the spray of stars which 
comprises our galaxy. Although 
their eyes are too weak to 
distinguish individual 
constellations, dung beetles 
use the gradient of light to 
dark provided by the Milky Way 
to ensure they keep rolling 
their balls in a straight line and 
don’t circle back to 
competitors at the dung pile.
“The dung beetles don’t care 
which direction they’re going 
in. They just need to get away 
from the bunfight at the poo 
pile,” says Byrne. Byrne and 
his team previously proved 
that dung beetles use the sun, 
the moon and polarised light 

for orientation. In their 
experiments, they gave the 
beetles ‘caps’ which blocked 
light from reaching their eyes. 
The team also discovered that 
the beetles climb on top of 
their dung balls to perform an 
orientation ‘dance’ during 
which they locate light sources 
to use for orientation. 
Now, further experiments 
conducted under the simulated 
night sky of the Wits 
Planetarium have shown that 
the beetles also use the 
Mohawk of the Milky Way – 
giving new meaning 
to dancing with 
the stars. 
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Astronomy

The lifespan of a star is already determined at its birth

From dust to star
Stars are born in a haze of gas clouds. The bigger the 
star, the shorter its life. Large stars consume fuel at a 
much higher rate. Small ones, like our sun, burn much 
slower and can therefore last some 10 billion years.

 7 ILLUSTRATION: SOL90IMAGES / TEXT: PHILIP FONTANI

PROTOSTAR 
A protostar has a core of 
gas with a high density. It 
is surrounded by a cloud 
of dust.

PROTOSTAR 
It begins with the 
separation of gas and 
dust. The core starts 
to spin because of the 
effects of gravity.

Small star
Less than 8 times the 

mass of the sun.

Large star
More than 8 times the 

mass of the sun.

Mist/haze
A large cloud of gas and dust 
collapses under the pressure 
of its own gravity. The gas and 
dust become hot and the haze 
splits into a number of smaller 
clouds. These clouds all form a 
protostar.

STAR 
The hydrogen starts to fuse when 
the temperature and pressure 
are high enough. The star then 
becomes bigger.

STAR
A star is born. Hydrogen 
nuclei fuse in the star, 
creating heavier helium 
cores. Heat and light are 
released with this.

1

1
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The lifespan of a star is already determined at its birth

95% 
Of stars end their lifespan as white 
dwarves. The cooling down can take 
an extremely long time, longer than the 
existence of space. So most probably 
there are no black dwarves yet.

RED GIANT 
The star becomes much 
bigger and the core 
hotter. Helium fuses into 
carbon and oxygen when 
the hydrogen is finished. 

PLANETARY HAZE  
When all fuel is finished 
the core will condensate 
and the outer layers let 
go. Clouds of gas are 
released.

WHITE DWARF 
The core is still hot and 
therefore emits light. But 
the celestial body no longer 
shines brightly because it is 
surrounded by gas.

BLACK DWARF
A white dwarf cools 
off until it no longer 
emits light. Then it 
is a black dwarf.

RED SUPERGIANT
The star becomes bigger 
and warmer. A heavy core 
of iron forms because of 
the nuclear fusion. 

SUPERNOVA
There is no more ‘fuel’ for nuclear 
fusion. The core collapses and 
an extreme amount of energy is 
released.

NEUTRON STAR
Middle-weight stars end up as neutron 
stars. They have an extremely high 
density, are made of only neutrons 
and revolve very quickly.

BLACK HOLE
Stars that are 20 times 
heavier than the sun end 
up as black holes. This is 
a celestial body with such 
strong gravity that even 
light cannot escape.

3

4

5

6

3 4

5
5

2323/2015



Psychology

24 23/2015



The science of parenting

You are good/
naughty*!
*Erase whichever is applicable
Parents don’t have it easy. You are no longer allowed to smack a difficult child. 
So what can you do? Praise a child when he/she is good? Science looks into the 
results of punishment and reward. 

 7 TEXT: ANOUSCHKA BUSCH
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One thing is for sure: making a fist does 
not yield well-behaved little children

M
ost people would agree: 
children need to be raised 
better. But this is easier 
said than done. How do 
you call a nagging child to 

order in a supermarket? Give him a 
smack like in the old days? Or do we, like 
television super nanny Jo Frost preaches, 
mainly praise children when they have 
done something good/right?
One thing is for sure: hitting children 
when they have done something naughty 
works counterproductively. This is what 
countless researchers have found. 
Children who are regularly smacked are 
behind in their development and have, 
on average, a lower IQ. They also have a 
higher risk of psychological problems 
later on. They behave more aggressively 
as children, and also as adults. Students 
who are hit as children display more 
criminal behaviour. This became clear in 
a 2013 study by the University of New 
Hampshire (USA). Students from 15 
countries were studied.

A Attention is attention
The fact that punishment makes one more 
aggressive is not hard to believe. Those 
who hit deliver the wrong example to their 
child. You show that hitting is okay, as long 
as you are in power/control. Less is known 
about the effect of taking pleasure away 
from children (“You are not allowed to 
play on your iPad tonight”). Science does 
describe that, for various reasons, it is 
more effective to reward good behaviour 
than to punish bad behaviour. Punishment 
gives attention to negative behaviour. 
There is no use threatening punishment 

Spock’s revolution
T he book Baby and Childcare by Benjamin 

Spock (1946) brought about a revolution 
in the way parents raised their children. It was 
one of the biggest bestsellers ever. Millions of 
parents from all over the world used the ‘Bible 
of Spock’ as a guide to raise their children. 
Spock convinced parents to take it easy and 
behave mostly lovingly towards their 
children. Children had to be hugged and 
parents had to give themselves a chance to 
enjoy their children. An eye-opener for the 
after-war generation who had been raised 
with a firm hand. 

There were also plenty of opponents to 
Spock’s tolerant raising method. They held 
him responsible for the hippie movement at 
the end of the ‘60s when society was turned 
upside down. It would be his fault that a 
generation of spoilt children had grown up 
only interested in fulfilling their own desires 
and not being bothered about their duties or 
social responsibilities. 
Rumour has it that Spock’s own child 
committed suicide. Not true. It was his 
grandson, who suffered from the psychiatric 
disorder schizophrenia, who took his own life.

and getting angry if your child keeps on 
throwing his toys away. The child wants 
attention and has found a way to get it. 
Negative attention, no doubt, but 
something is always better than nothing.
Research shows that a child’s brain reacts 
better to reward than to punishment. 
Eight-year-olds mostly learn from positive 
feedback (“well done”). But no alarm bells 
start ringing with negative feedback (“too 
bad, wrong”). Psychologists of the 
University of Leiden (NL) researched this. 
Children and adults were given a computer 
assignment while lying in an MRI scanner. 
When they did it right a plus appeared on 
the screen. When they made a mistake a 
cross appeared. 
With the adults and children of 12 and 13, 
the brain area needed for cognitive control 
(the control centre of the brain), reacted 
mainly to negative feedback and hardly to 
positive. With children of 8 and 9 this was 
the opposite. 

A Rewards work
We could deduce from this that you 
should reward your child, especially from 
the start of adolescence. But do you have 
to keep promising to buy him an ice-
cream if he doesn’t nag while shopping? 
One has to be careful with that, warn the 
experts. You don’t accomplish anything 
with rewards in the long run, according to 
American author of educational books, 
Alfie Kohn. As soon as the reward is no 
longer given, children will fall into their 
old habits again. If you give your child 
money if he tidies up his room, the 
chances are small that he will ever do it of 
his own accord. 
Reward is, just like punishment, no more 
than a trick to manipulate the behaviour 
of your children, claims Kohn. You ensure 
that they behave temporarily. But they 

 This is no longer allowed, and rightfully so, 
because it does not help at all. 

 A well-known problem for parents: how do 
you make your children eat their veggies?
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Screaming does 
not help
S creaming at rebellious teenagers 

helps just as little as spanking 
them. This is apparent from research 
from the University of Pittsburgh (USA). 
In general it only escalates the problem. 
The researchers discovered that 
teenagers who were shouted at 
frequently had more problems with 
depression and sooner tended towards 
problem behaviour like vandalism or 
other anti-social behaviour. In other 
words: the same negative effects that 
physical punishment has on children in 
general. It didn’t matter whether the 
teenagers came from a ‘warm’ or 
‘cold’ family, much to the surprise of 
the researchers. Whether shouting 
was done out of love or other 
motives made no difference.

don’t learn why they 
shouldn’t do 
something. What is the 
alternative? Discuss it 
together. Let the child 
think about a solution. 
And explain why you 
want him to do certain 
things. 

A Motivating demotivates
Material rewards for good behaviour don’t 
just work only in the short term, but also 
have another disadvantage: children will 
be less motivated to undertake activities 
on their own initiative. It is a known fact 
from behavioural economics: the more 
people are rewarded for an activity, the 
less interesting and fun they find the 
activity. And the same goes for children. If 
you reward your child with dessert if he 
eats his veggies, you are basically saying: 
“Eating vegetables is so awful that a 
reward is granted.” 
A classic study from 1973 by social 
psychologist Mark Lepper of Stanford 

University (USA) showed this. Children 
from 3 to 5 years old, who initially derived 
a lot of pleasure from making drawings, 
seemed less inclined to draw after a while 
when they received material rewards for it. 
And from a 2008 study by Felix Warneken 
and Michael Tomasello, in those days 
connected to the Max Planck Institute in 
Leipzig (Germany), it seemed that 
20-month-old children who were rewarded 
for their helpful behaviour would help less 
quickly of their own accord after that.
The same goes for children who are 
abundantly praised when they do right/
good, argues education author Kohn. This 
is also a form of reward. Many parents 
assume that giving children compliments 
will give them confidence and that a child 
can never be praised too much. But the 
danger also exists that children become 
‘addicted to compliments’, and only focus 
on getting as much approval from their 
parents as possible.

A Praising causes uncertainty
So should parents rather stop praising 

Don’t be too good
W e complain about the badly-behaved 

children of today. The neighbours’ 
children, of course, not ours. Still, we secretly 
don’t want well-behaved children. Because 
what is the most important characteristic that 
we want for our children, according to a study 
performed in 2012? At number 1 we have 
honesty. Then follows: taking others into 
consideration, being just, responsible, helpful, 
independent and open. Also critical, self-con-
scious and active are in the top 10. Obedience 
is hardly mentioned. 
The study was a repeat of an almost identical 
study done in 1983. Obedience, modesty and 
diligence were high on the list back then. 
Those were the characteristics that the parents 
of the study in those days (the grandparents of 
now) found important. Now, even more than in 
the ‘80s, we seem to just want a child to be 
happy. A child who is nice and honest, but who 
also can fend for himself. In short, the 
opposite of obedient.
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Psychology

Exaggerated 
compliments can 
make a child 
insecure

their children? This conclusion is a little 
short-sighted, according to development 
psychologist Eddie Brummelman of the 
University of Amsterdam (NL). 
Complimenting children in itself is not 
good or bad, he says. “Whether a 
compliment has a motivating effect on a 
child depends on how that compliment is 
formulated.” There is actually an 
important difference between personal 
compliments like, “Wow, you are good!” 
and behavioural compliments like, “You 
did that really well!” 
Psychologist Carol Dweck of Stanford 
University (USA) showed this in the 
following experiment: She presented a 
puzzle that was easily manageable for all 
the 10- to 12-year-old participants. Then 
the class was divided into 2 groups. 
Children from the one group received 
personal compliments: “Wow, you are so 
smart!” The other group was given 
behavioural compliments: “You did that 
well!” Then the children were allowed to 
decide if they wanted a more difficult 
puzzle that they could learn a lot from or a 
puzzle that was similar to the first puzzle. 
Ninety percent of the children who were 
praised for their effort chose a more 

difficult puzzle. The 
children who were 

praised for their 
smartness mostly 

chose the simple version. Dweck’s 
conclusion: the ‘smart’ children were 
afraid to be ‘unmasked’ with a more 
difficult puzzle.

A Be careful with exaggeration
Personal compliments can cause children to 
doubt if they can really do a certain activity. 
But this doesn’t go for all children. A toddler 
who is praised exaggeratedly when he has 
solved a puzzle will only gain the admiration 
of his parents. An 8-year-old child will 
usually know that the children who are 
praised the most are not necessarily the 
cleverest in the class. 
Exaggerated compliments have a different 
result with an uncertain child than with a 
child who has a high self-esteem. This was 
apparent from a study that Brummelman did 
together with his colleagues. “Children can 
feel under pressure to constantly prove 
themselves if they only receive self-esteem 

compliments like, ‘You are so good!’, or 
exaggerated compliments like, ‘You have 
made an incredible drawing!’ This can lead 
them to become less likely to take on a 
challenge out of fear of failure. Children with 
high self-esteem are actually motivated by 
these types of compliments to take on more 
challenges.”
Problem is: parents are more inclined to 
praise insecure children with exaggerated and 
personal compliments, because they hope to 
give their child more self-esteem. But it only 
makes the child more insecure. This doesn’t 
mean that parents shouldn’t give compliments 
anymore, stresses Brummelman. “Our 
research suggests that parents should not stop 
with praises, it suggests that parents have to 
think about how they formulate their praises/
compliments. Whether punishment or reward 
works or not depends largely on your child 
and the way you punish or reward.”  7

braintainment@panorama.co.za

Rather no time-out
A very popular punishment 

method among parents of 
today is the ‘time-out’. A naughty 
or difficult child is put aside either 
in the corridor or on a ‘punishment 
chair’ to blow off some steam and 

to think about his behaviour. It 
seems like a child-friendly way 

of punishing. Still, this is 
debatable. 
The Australian 
Association for Infant 
Mental Health warns that 
putting a child to one 

side can lead to insecurity 
and grief, especially for 

children under the age of 3. 
American psychiatrist Daniel 
Siegel and paediatrician Tina 

Payne Bryson reason in their book 
No-Drama Discipline that a 
time-out can be just as bad as 
punishing a child physically. The 
way in which parents use the 
time-outs is by putting children 
apart when they are angry or 
frustrated. This means that children 
are rejected at the moment when 
they need their parents the most. A 
brain scan suggests that the social 
rejection that children experience 
during a time-out has the same 
effect as physical pain.

How do you prefer to bring up your 
child: rod or reward? Take our 
Facebook poll now. Facebook.com/
braintainment.

Say it honestly
Threatening children with punishment is 

senseless. At least if you want to get the 
truth out of them, research from McGill 
University in Canada suggests. Young test 
persons from 4 to 8 years old were left alone 
in a room for a minute. Behind them was a 
table with toys. They were warned not to look 
behind them at the toys as long as the 
researcher was gone. Predictably enough, 
most children did this anyway. On his return 
the researcher asked them if they had peeked. 
With one half of the children he added that 
they would get into trouble if they lied. He told 
the other half that it was better to speak the 
truth and that he would be very unhappy if 
they lied to him. Threatening with punishment 
seemed to yield little: the children in the last 
group more often told the truth.

Telling an insecure 
child how fantastic he 
is can put him under 
pressure. R
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Are women 
worse at 

parking than 
men?

Arno Visagie

T he jury is still out on this 
question. In 2009, 
researchers at Ruhr 

University Bochum (Germany) 
chose 65 people, both male and 
female, who were experienced 
drivers. They were divided into 2 
groups and asked to perform 6 
tasks. All the drivers had to 
parallel park clockwise and 
anticlockwise as well as reverse 
park. The results: the men not 
only parked more precisely by 
2.4%, but also parked 35% 
more quickly than the women. 
Why are men kings of the 
parking space?

Men see space
You need spatial orientation in 
order to be able to park well. 
You have to be able to imagine 
from different perspectives how 
a car moves into a parking 
space. From different research, 
it appears that men are better 
at such ‘mental rotation’ tasks 
than women. Psychologists test 
this by showing volunteers 
pictures of 3D figures in various 
positions. The test persons then 
indicate if 2 figures are the 
same or not. Men do this better 
and faster than women.
There are all sorts of possible 

explanations for this difference. 
It could well have something to 
do with the hunting past of our 
male ancestors. They had to 
remember really well what their 
surroundings looked like. It 
could also have something to do 
with the parietal lobe, a part of 
the brain that plays a role in 
spatial thinking. This lobe has a 
bigger surface in men than in 
women. Also, testosterone 
levels play a role. The more 
testosterone you produce, the 
better you can rotate imaginary 
items.

Practice
Psychologists think that whether 
or not inexperienced drivers 
have spatial orientation abilities 
plays a role in their driving. The 
German researchers also had 
their 65 test persons do mental 
rotation tests. Only in the case 
of female drivers who had 

Yes, there was a woman behind 
the wheel of this overturned car.

Have you ever bumped another car while 

parking? Did you inform the driver?

Visit braintainment.co.za 

for our poll.

Hers and hers
D id you know that countries such 

as China, South Korea and 
Germany have parking spots made 
especially for women? Some of these 
can be recognised by a pink outline 
or their bigger size. They have, 
however, not been made because 
women have more problems with 

parking. Female parking spots are 
found in well-lit areas, near the exit 
of a parking garage. This is because 
women more often feel unsafe in 
dark places than men. And the extra 
space? This is so that women can get 
in and out easily with their shopping 
trolleys or baby strollers.
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recently passed their driver’s 
test did spatial orientation play 
a role when it came to parking 
abilities. This was not so 
prevalent in the case of 
experienced drivers, because 
parking tasks like parallel 
parking can be practised and 
improved upon. This makes it 
an automatic movement and 
you are less dependent on your 
spatial orientation. This could 
also explain why men are better 
at parking than women. 
Generally, they spend more time 
in the car than women and 
therefore have more time to 
practise. 

She can do it
So, why did the experienced 
female drivers perform worse 
than the experienced male 
drivers during the parking 
study? The German 
psychologists think it is also a 

matter of self-confidence. They 
asked all participating drivers to 
judge their own parking ability 
in everyday life. Women seemed 
less positive about it than men. 
And the lower the test person 
estimated this, the worse they 
performed. The researchers 
think that confidence in your 
parking abilities influences your 
performance. From previous 
research, it was apparent that 
women who were told 
beforehand that women are bad 
drivers, crashed into 
pedestrians 2 times more often 
than women who were not told 
this stereotypical remark. 
Conversely, when women are 
told beforehand they are better 
at parking than men, they 
perform just as well. Women 
might not park as well as men, 
but this is all psychological.

braintainment@panorama.co.za

Bad manners
S mall accidents happen now and 

then in parking areas. Usually 
no one gets hurt. There are only a 
few fender benders. Unfortunately, 
you are often not there when 
someone bumps into your car. You 
depend on the decency of the other 
driver to claim responsibility. Sadly, 
this is often not the case. From 
research it seems that only 7% of 
drivers who cause parking lot 
accidents will leave a note behind 
with their personal details.
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4cm in front and 
4cm behind his 

car is more than 
enough for the world 
champion of parallel 
parking. Yes, stunt 
driver Han Yue from 
China only needs 

8cm to parallel park 
in 1 fluid movement. 
He set the record in 
October last year, 
beating his own 
previous record by 
6mm. Yue doesn’t 
just reverse into the 

spot, like most of us 
were taught when 
we started driving. 
He drifts at high 
speed and slips into 
the tight spot 
without a single 
worry.

Tight spot

3123/2015



T his is due to the way our body 
develops as an embryo. We are all 

built symmetrically along a central axis. 
That is also why we have 2 eyes, 2 lungs 
and 2 kidneys. The basis for our nervous 
system is the neural tube that develops in 
the early embryonic stages. The bottom 
part of the tube becomes the spine, and 
the top part the brain. At the top of the 
tube blisters arise on both sides that 
eventually grow into the left and right 
brain halves.

Where on Earth 
does a new day 
begin precisely?
Nicolette Fourie, Pretoria

K iribati, a group of islands in the 
Pacific Ocean, is the first to 

swap over to a new day. Why there? 
Greenwich, once a city and now part 
of London, is in the middle of the 
time zones. The time zone to the 
west is 1 hour earlier and to the east 
1 hour later. If you go east by more 
than 11 zones, then you go over the 
International Date Line and you land 
in the next day. Theoretically, that 
would have to be the 180 degree 
meridian right on the other side of 
the Earth. In practice, time zones are 
restricted to country borders. Also, 
each country can adapt its time zone 
(think summer time in Europe). This 
is precisely what Kiribati did. Their 
island group was divided by the Date 
Line. In 1995 they chose a time zone 
that was not 12, but 14 hours ahead 
of Greenwich. The new day starts 
there 2 hours before the original 
Date Line. The purpose was to 
attract tourists who wanted to be the 
first to usher in the new millennium 
in 2000.

A Until 2002 Tonga 
also ran 14 hours 
ahead of Greenwich, 
although this was only 
in the winter months. 
A Kiribati is 10 hours 
ahead of South Africa.
A The last regions 
to experience an 
end of day are only 
uninhabited islands. 
In the inhabited part 
of the world, the last 
people to experience 
sunset is American 
Samoa.

Why do our 
brains have 2 
halves? 
Allan Smith, Cape Town

Kiribati consists of 
33 islands, of which 
21 are inhabited.

The neural tube 
grows into the 
central nervous 
system (here in 
green): the spine 
and brain.
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Geology

Sea levels would rise by 60m if all the world’s glaciers and icecaps   melted
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The Antarctic Peninsula 
is located under the most 

southern point of South 
America. The island makes 

up the foothills of the 
Andes Mountains, which 
are covered with ice, ice 

and more ice.

Sea levels would rise by 60m if all the world’s glaciers and icecaps   melted

Most of the fresh water on 
Earth is found in glaciers and 
icecaps. These ice masses, 
sometimes kilometres thick, 
also take the most beautiful 
shapes. 

 7 TEXT: FLORINE WIERS

3523/2015



Geology

Sparkling blue
The ice on the top layers of the Perito Moreno glacier in Patagonia, 
Argentina is blue and brittle. It is more pliable at great depths as a 
result of high-pressure conditions. Here it can slide over the bottom 
without breaking into pieces. Spectacular pieces as large as houses 
break off in January. 

After the crash
Ice breaks off in the Prince 
William Sound on the south 
coast of Alaska. A sound 
is a narrow sea or ocean 
channel between 2 bodies 
of land. Oil tanker Exxon 
Valdez sank here in 1989, 
which led to a calamitous 
environmental disaster. 
Today, a few killer whales 
and seals live in the bay 
again.

Mud and debris 
The ice of the northern 

glacier in the Torres del 
Paine National Park in 

Chile is black at the bottom 
thanks to a concentration 

of clay, silt, debris and rock. 
This mess has been supplied 

by previous glaciers. The 
debris remained after the 

glaciers melted.R
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This is how icebergs are formed 
A glacier reaches the sea at the Antarctic Peninsula. 
Enormous pieces of ice crash into the sea. This 
results in the formation of icebergs. The floating 
pieces can be up to 80km in length.

Dust causes melting 
This glacier can do with a clean-up. The brown 

layer of stone dust, soot and micro-organisms is 
called cryoconite. The wind blows the brown stuff 
around. This could be a threat to the ice covering 

because it retains the heat of the sun. 
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Geology

 Striped glaciers 
The Aletsch Glacier in Wallis, 
Switzerland is a sight to behold. 
Where did it get its stripes? These 
are so-called medial moraine. They 
are formed when lateral moraines join 
at the intersection of 2 ice streams. 
Aletsch is the largest glacier in the 
Alps and has a length of about 23km.

 Come into my cave
The surface of the Vatnajokull 
Glacier in Iceland is full of caves 
and crevasses or glacier cracks. The 
latter can be dangerous: many an 
adventurer has disappeared in such 
an ‘invisible hole’ and it is not easy 
to climb out of.
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Ice-water lake 
Ten percent of all glaciers are 

found in Greenland. Because of 
climate change they melt quicker 

than they grow. Lakes such as 
this one at Qaanaaq arise as a 

result of the melting ice.
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Nutrition

Bitter

Is there any point in 
taking vitamins?

Staying healthy is on the top of most of 
our minds. We try to eat well, exercise 
and get enough rest. We are also told 

that vitamin supplements will give you 
a power boost throughout your 

stressful day and will slow down aging. 
Just how true is this? 

 7 TEXT: MELANIE METZ
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Nutrition

Really, you will not 
get sick if you don’t 
manage to get the 
recommended 
70mg of vitamin C 
per day

W e all try to live healthily. We 
exercise and eat whole-
wheat bread and (almost 
always) 2 pieces of fruit. 

And of course we take our vitamin pills 
every day. But that last bit might not be 
as beneficial as we think.
This is my average morning: shower, get 
dressed, have a cup of coffee and a slice 
of brown bread, another cup of coffee, 
brush my teeth. And end with 1,000mg 
of vitamin C. ‘Extra powerful dose’ and 
‘Builds resistance’ reads the label. 
Satisfied I go off to work. Wow, I am very 
health conscious. And I am not the only 
one who takes a vitamin bomb every day. 
The multivitamins are the most popular, 
and vitamin C is in second place. One 
would say taking them is a good habit. 
Still, my eye caught a strange sentence at 
the back of the bottle: ‘Food supplements 
form no replacement for a balanced 
meal.’ Strange, one would think that we 
take these pills to prevent a shortage. 
What do these vitamin pills actually do? 
Is there any point if you already eat 
healthy food? And can you get a vitamin 
overdose?

A Vitamins are essential
On the vitamin C bottle it is mentioned 
that the tablets contain ascorbic acid. 
This is a substance that your body can 
get from fruit and vegetables. 

Multivitamins contain, apart from 
vitamin C, a whole host of other 
vitamins: A, B, D and sometimes even 
K. They are all ‘essential nutrients’ – 
nutrients that your body cannot 
produce, but that are necessary to keep 
your cells working properly. Vitamins 
are naturally found in fruit, vegetables, 

meat and grains. There are 13 in total, 
all with a different function. 
You can develop nasty diseases if you 
don’t get your vitamins. You can become 
blind if you don’t get vitamin A. Too 
little of B2 and B3 and you will get skin 
disorders. A shortage of B6 makes you 
depressed and without B12 the nervous 
system is affected, which leads to 
memory loss. Vitamin C helps protect 
against infectious diseases and keeps 
your connective tissue firm. With a 
serious shortage you will get scurvy, an 
illness that could be deadly. Lack of 
vitamin D breaks your bones down. And 
a shortage of vitamin K will cause 
internal bleeding.

A Healthy habits
So, to prevent all that misery we should 
take lots of vitamins, right? Not always, 
says Stephan Peters, head of knowledge 
and quality at the Nutrition Centre (NL). 
“All those vitamins are in our food and 
we get plenty of them when we eat.” So 
we are quite a healthy population? Yes 
– even though we still eat too few 
vegetables and fruit. That is why we 
don’t always manage to get our 
recommended daily dose (RDD). The 
RDD is the optimal amount that you 

Modern-day scurvy 
S curvy is a disease that occurred among 

sailors in the 16th and 17th centuries. 
They developed a serious shortage of 
vitamin C because they didn’t eat fresh 
fruit or vegetables for months on their long 
journeys. Now the condition has almost 
completely disappeared, but a rare case 
does surface now and then. A man with 
strange purple spots on his leg was 
brought into Canadian hospital Sainte-
Justine in 2006. It appeared that his blood 
vessels had broken from a serious lack of 
vitamin C – an old-fashioned case of 
scurvy. The man had not been at sea. But 
he did have a severe food allergy. His 
mouth swelled with every bite of 
vegetables, fruit or nuts. That is why the 
man lived for years on a diet of meat, milk 
and porridge. The man was cured after a 
month of extra vitamins.

Women between 31 and 50 
take the most vitamin tablets. 
Children of 7 and 8 years old 

follow (probably because 
their mothers give it 

to them).

C
LA

U
D

IA
 R

EH
M

/A
N

P

42 23/2015



E

should get of a certain vitamin. “But this 
is an average,” says Peters. “You 
wouldn’t really get sick if you don’t take 
the prescribed dose of 70mg of vitamin 
C per day, for example. The fact that we 
eat too few vegetables will sooner result 
in a lack of dietary fibre. Not a shortage 
of vitamins. Nobody suffers from scurvy 
these days.” (Bar a rare case: see heading 
‘Modern scurvy’.)

A Body has back-up
“There are actually only a few groups for 
whom extra vitamins are really 
necessary,” says Peters. Pregnant women 
need folic acid (vitamin B11) to prevent 
an infant being born with spina bifida*.  
Vegetarians who don’t eat animal 
products need to take B12, because this 
is only found in meat, eggs and dairy. 
Veiled women need vitamin D, which 
your body produces under the influence 
of the ultraviolet B rays of sunlight. Also, 
people with dark skin need vitamin D 
because the skin pigment stops these B 
rays from penetrating their skin. Infants 
up to 3 months old who are being 
breastfed need vitamin K because they 
will not get it via their mothers’ milk. 
And there are a few more of these 
specific cases. 

A

C

D

B2

B1

B5 B6

B8

B12

Take in 
moderation
Y ou can’t be without it, 

but too much is also 
no good. Here you see the 
maximum daily dose for 
each vitamin. Taking 
more of it? Then it can 
make you very sick.

VITAMIN A (RETINOL)   FOUND IN? Liver, dairy, fish, eggs, margarine. MAXIMUM? 3,000 microgramsIF YOU OVERDOSE? You will suffer from a headache, nausea or an eye disorder.

VITAMIN B1 
(THIAMINE)
FOUND IN? Bread, 
potatoes, meat, grains, 
milk.
MAXIMUM? None. 
Surplus is excreted.

VITAMIN B2 (RIBOFLAVIN)

FOUND IN? Milk, meat, vegetables, fruit, grains.

MAXIMUM? None. Surplus is excreted.

VITAMIN B3 (NICOTINAMIDE OR NICOTINIC ACID)FOUND IN? Meat, fish, wholemeal, vegetables, potatoes.
MAXIMUM? That depends as it occurs in different shapes. With nicotinamide (usually in pills) 900mg, and with nicotinic acid 10mg.IF YOU OVERDOSE? You will have hot flushes. Too much nicotinic acid can also cause damage to your liver and eyes.

VITAMIN B5 
(PANTOTHENIC ACID) 
FOUND IN? Meat, eggs, 
wholemeal, legumes, milk, 
vegetables, fruit.
MAXIMUM? 10g
IF YOU OVERDOSE? You will get 
diarrhoea.

VITAMIN B6 (PYRIDOXINE, 

PYRIDOXAL OR 
PYRIDOXAMINE)
FOUND IN? Meat, eggs, fish, bread, grains, 

potatoes, vegetables, milk.

MAXIMUM? 25mg

IF YOU OVERDOSE? You will get 

burning feet syndrome. 

VITAMIN B8 (BIOTIN)FOUND IN? Eggs, liver, milk, nuts, peanuts.
MAXIMUM? None. Surplus is excreted.

VITAMIN B11 
(FOLIC ACID)
FOUND IN? Green vegetables, 
bread, potatoes, organ meat 
and dairy.
MAXIMUM? 1,000 
micrograms (only of the 
synthetic form).
IF YOU OVERDOSE? You 
will get problems with your 
nerves. And this 
might negatively 
influence certain 
types of cancer. 

VITAMIN B12 (COBALAMIN)
FOUND IN? Milk products, meat, fish, eggs, 

Marmite.
MAXIMUM? None. Your intestines regulate 

the intake.  VITAMIN C (ASCORBIC ACID) FOUND IN? Fruit, vegetables, potatoes.
MAXIMUM? 2,000mgIF YOU OVERDOSE? You will get diarrhoea or kidney problems. 

VITAMIN E (ALPHA-

TOCOPHEROL) 
FOUND IN? Vegetable oil, 

margarine, bread, nuts, 

seeds, vegetables, fruit.

MAXIMUM? 500mg

IF YOU OVERDOSE? Your blood will clot 

badly, especially in people with a vitamin 

K shortage.

VITAMIN D 
(CHOLECALCIFEROL) 
FOUND IN? Fatty fish, butter, 
meat, margarine. And your skin 
makes it from sunlight.
MAXIMUM? 50 micrograms 
(as synthetic type).
IF YOU OVERDOSE? 
Calcium deposits will 
form in your body.

B3

SOURCE: ALLES OVER VITAMINES, MINERALEN 
EN SUPPLEMENTEN, VOEDINGSCENTRUM 
(2009)

K

VITAMIN K (PHYLLOQUINONE)FOUND IN? Green leafy vegetables, fruit, milk products, meat, eggs, grains. Your colon also produces small amounts.MAXIMUM? Not more than 100 micrograms – only 
when you use blood thinners.IF YOU OVERDOSE? Your medicine will not work.
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Nutrition

Those extra vitamin C pills are just excreted. You might 
as well flush your money directly down the drain

Can an adult, non-vegetarian, pale-
skinned person develop a shortage? 
“Almost impossible,” says Peters. Even if 
you don’t get any vitamins for a few 
weeks, your body is made to survive. It 
stores vitamins in the moisture in your 
body cells or in your fat. Vitamins that 
you store in your fat, like vitamin A, 
don’t have to be taken for almost 6 
months. Vitamin C, which is stored in 
the moisture in your body, stays there 
some 3 months. So this is how long you 
can do without it before you get sick. The 
vitamin shortage is quickly replenished if 
you start eating healthily again.

A Overdose on vitamins
So for most people there is no use in 
taking vitamin pills. Better yet: some 
vitamins are pretty unhealthy if you take 
too many of them, says Ellen Kampman, 
professor of nutrition and cancer at 
Wageningen University (NL). She has 
never heard of an acute overdose of 
vitamin pills. But she has heard of 
‘creeping’ cases. “From different 
research it seems that certain vitamins in 
pill shape can accelerate a serious 
disease like cancer,” she says. An 
example? “Folic acid (vitamin B11) is 
found in green-leaved vegetables like 
cabbage. In that form it seems to protect 
against certain forms of cancer. But if 

you give a pill with a high dosage of folic 
acid to people with benign intestinal 
polyps, then the effect is reversed. The 
polyps develop into cancer tumours 
sooner.” 
The risks are mainly in vitamins that are 
soluble in fat, like many of the B 
vitamins. They stay in your body longer 
and collect more easily if you take too 
many of them. And they can also cause 
other misery. Vitamin B6, for example, 
can cause ‘burning feet syndrome’ 
– nerve pain in the feet, legs and arms. 
With water-soluble vitamins, like 
vitamin C, the chance of overdosing is 
less likely. “You will just excrete 
whatever is too much,” says Kampman. 
There are, however, known cases of 
people who got kidney problems from 
too much vitamin C. But how can 
healthy vitamins make you sick? This is 
not so much the fault of the vitamins, but 
rather the shape in which you take them, 
says Kampman. “A vitamin in 
supplement form could cause a different 

reaction than the same vitamin that you 
get via food. Also, the supplement often 
only contains that one vitamin, while 
food contains more substances, in a 
certain balance.” And this could also 
alter the reaction. 

A Label lies
Now I just buy my maybe-not-so-
healthy vitamin C at an ordinary 
supermarket. Are they allowed to 
sell this? “That is a difficult matter,” 
says Kampman. “Shops are allowed to 
sell high-dosage vitamin pills to people 
with a vitamin shortage. But you can’t 
test the vitamin status of all the 
shoppers.” Also, the shops like putting 
them on the shelves because they sell 
well. The Nutrition Centre warns 
people as much as possible against 
high-dosage vitamin tablets, says 
Peters. “If you still want to take a 
supplement, first look at the RDD on 
the label. Is there more than 100% of 
the RDD in a certain vitamin? Then 

0

Label full of 
nonsense? 
A lways read the small print on the labels 

of vitamin supplements. It is better not 
to take tablets that contain more than 100% 
of a daily recommended dose. And then, let’s 
hope that the labels are the same as the 
content of the bottle. A number of 
multivitamins were studied in 2014. Eleven of 
the 15 types were above the safe limit of 
25mg that the European nutrition authorities 
EFSA and the Board of Health prescribe, 
while this was not mentioned on the bottle. 
According to the label of Mega-Vites Multi 
Extra Forte there would be, for example, 
10mg of vitamin B6 in a tablet. So nicely 
within the limits. After a lab test it appeared 
that they contained 85mg. The opposite also 
happened. The label of Flinndal Vitamin 
B-Complex indicated that the pills contained 
2.8mg of B6. But there was no trace of 
vitamin B6 in them. 

Labels on vitamin bottles studied in 2014 
were often unreliable. W
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Pimped food
M anufacturers often add extra 

vitamins to food and drinks: some 
vitamin C in fruit juice, a pinch of A and D 

in margarine. The function of such added 
substances has to be proven scientifically 
according to the European Union, otherwise 
they are not allowed to be added. Printing a 
health claim on the packaging, like ‘prevents 
heart disease’, is not allowed by the Dutch 
food and health authorities. A more subtle (or 
vague) claim that says only something about 
the function of the vitamin is allowed, like 
‘supports your resistance’. Juices and other 
drinks with added vitamins are very popular. 
It is, after all, easier to open a juice box than 
peel oranges.

The first vitamin
A round 1880 Dutch physiologist 

Christiaan Eijkman and his British 
colleague Frederick Hopkins discovered a 
medicine against the nerve disease beriberi in 
Dutch India: unpeeled brown rice (unpolished 
rice). This seemed to contain a food 
substance that was needed to prevent the 
disease. What was this substance precisely? 
They didn’t discover this, but Polish 
biochemist Casimir Funk did. He managed to 
isolate the substance thiamine from the peel 
of the unpolished rice. The body needed this 
substance in order to prevent illness. That is 
why Funk called it ‘vitamin’ after ‘vita’ (life) 

and ‘amine’ (nitrogen 
compound). Still, it was 
not Funk but Eijkman and 
Hopkins who went into 
history as the founders 
for their vitamin 
research. They won the 
Nobel Prize because of 
their discovery. More 
vitamins were 
discovered later, and 
they all received letters 
to tell them apart. 
Thiamine then became 
vitamin B1.

don’t buy the pills.” But the label on the 
bottle is unfortunately not always 
reliable. The Consumer Council tested 
vitamin B6 in November 2014. From lab 
tests with various brands of tablets it 
seemed that the concentration in the 
tablets was much higher than was 
mentioned on the bottles (see heading 
‘Label full of nonsense’).

A Flush it
But what if you have doubts? How do 
you know for sure that you won’t 
develop a vitamin shortage? “Let a GP 
test you,” says Kampman. They will 
draw some blood and see if there is a 
shortage. “A doctor can administer the 
vitamin in the right form. When you 
have an ailment where your intestines 
absorb too little vitamin B12, then a 
tablet is not going to help. You need an 
injection.”

And I can stop taking the 
vitamin C tablets? “Yes!” 
says Peters. “You only 
excrete all that extra 
vitamin C. You might as 
well flush your money 
directly down the drain.” 
Same goes for multivitamins 
and all other vitamin 
supplements. “If you do not 
have a proven shortage, then 
you don’t have to take 
anything. It is only a waste of 
money,” says Peters. Those 
who eat healthily will also get enough 
vitamins. And even if you don’t eat 
healthily you will not get as sick as a 
dog straight away.
Still, I felt good when I took the tablets. 
How is that possible if they apparently 
do nothing? “Well,” says Kampman, 
“why do we apply expensive creams? In 

Do you pack a healthy lunch 
every day? Then there’s 

probably no need to take 
a daily dose of vitamin 

supplements. 

Eijkman first observed 

vitamin shortages in 

chickens.
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general we don’t want to fuss too much 
and yet still have the feeling that we 
look after ourselves well. It is the 
placebo effect. You feel better because 
of the idea of being health conscious. 
But no more than that.”  7

braintainment@panorama.co.za
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History

Chariot racing was a popular sport in Ancient Rome

Romans race
Today, the area depicted here lies in ruins in Rome. However, between 530 and 550AD, 
horses and chariots raced here in front of as many as 150,000 spectators at a time. The 
Circus Maximus (‘biggest circus’) was the largest sports stadium in the Roman Empire, 
and was built to please the gods by holding chariot races while also providing 
entertainment for the masses.

 7 TEXT: MARC KOENEN / ILLUSTRATION: SOL90IMAGES

START SIGNAL  
The organiser of a 
race would drop a 
white cloth here to 
signal the start of 
the race.

START LINE  
The horses and chariots stood between 
the columns behind a rope and the alba 
linea (white line). The rope dropped as 
soon as the white cloth reached the 
ground and the race would start.

Sport offers slaves a 
chance of freedom 
U sually 12 drivers took part in a race. Each had 4 horses that 

drove his chariot. They belonged to a team that you could 
recognise by colour: green, red, blue or white. The drivers 
were tied to the cart at hip height so they would not 
be flung off the cart too quickly. They could cut 
the rope in an emergency. Many drivers were 
slaves. They could win their freedom 
if they performed well. The best 
driver ever was Gaius Appuleius 
Diocles, who won 1,462 of 
his 4,257 races.  

1

2

3
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SHOPS AND BROTHELS 
Over time, Circus Maximus developed 
into an arena that comprised 3 levels. 
The lowest level included shops, 
betting offices and brothels.

SPINA  
In the centre of the track, 
the Romans erected small 
altars for the gods. 

ENTRANCE 
A procession in 
honour of the gods 
entered the circus 
via this entrance. 
The race could 
only start after the 
procession.

WEAK CHARIOTS 
The chariots were not made of very 
sturdy material. This increased the 
chance of fatal accidents – something 
that the public loved to see.

1  START 
The area around the 
start line provided 
more space to overtake 
opponents.

3  HONOUR BOX 
The ‘skybox’ for 
important Romans was 
right in front of the end 
of the spina, where the 
horses often fell. 

2  PUBLIC  
The public would regularly 
fight with one another if 
they didn’t agree with the 
results of the race.

4  TROPHIES
The spina also housed 
the trophies. One such 
trophy was an obelisk 
that Emperor Augustus 
took from Egypt.

TRACK  
The track was 
about 620m long, 
118m wide and 
covered with sand.

Gods’ race 
T he Romans did nothing 

without the permission of 
the gods. A chariot race therefore 

started with a procession: a parade 
of priests, contestants of the race, 

musicians and dancers to get Jupiter on 
their side. They would then give a signal to 

the priests. This would almost always mean: 
‘Start the race!’ The race consisted of 7 laps 

around the track. 

4
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Nature

How a chicken escapes its egg

The egg
Birds may have inherited their reproductive method from their
predecessors, the theropod reptiles. In general, they lay as many 
eggs as they can care for until the chicks become independent. 
Highly adapted to the environment, the eggs of the same species 
have varying shapes and colours. 

 7 ILLUSTRATIONS: SOL90IMAGES / TEXT: MARC KOENEN

How it forms
Birds have only one functional ovary, the left one, which grows 
dramatically during the mating season. The ovule can descend and 
form what are known as unfertilised eggs (the type used in cooking). 
If the egg is fertilised, embryonic development begins. The ovule, 
fertilised or not, descends to the cloaca in a few hours or days.
The eggshell begins to be formed at the isthmus, through the 
secretion of calcium. At first soft, the shell hardens when it comes in 
contact with the air.

Most birds’ organs are formed in 
the first hours of incubation.

The egg contains an embryo in one side of the yolk. The yolk 
is held in the middle of the white (albumin) by a protein cord 
that isolates it from the outside world.

As it feeds to grow, 
the embryo produces 
wastes that are kept in 
a special sac.

OVULES
They lie in follicles arranged 
like a bunch of grapes.

WASTE SAC
Pouch that collects waste.

CHORION
Protects and contains the
embryo and its food.

YOLK

YOLK SAC

ALBUMIN

ALBUMIN

EMBRYO

OVULE

ISTHMUS

CLOACA

DESCENT
Once fertilised, the ovule 
travels down the oviduct
until it reaches the isthmus.

SHELL
In the isthmus, the shell
membranes form.

CLOACA
It expels the egg 24
hours later on average
(chicken hens).UTERUS

The egg becomes
pigmented, and the
shell hardens.

1

1
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How a chicken escapes its egg

The bill and scales of the legs harden toward 
the end, when the chick is formed and reaches 
a size similar to that of the egg. At that point,
rotation begins so that the chick will be 
positioned to break its shell.

When the chick is ready to break the shell, it 
is taking up all the space inside the egg. The 
chick is cramped with its legs against its chest. 
This enables it to open the shell with small 
movements and with the help of a hard point at 
the tip of its bill (called an egg tooth).

THE SHELL
Formed by a solid 
layer of calcium 
carbonate (calcite), it 
has pores that make 
it possible for the 
chick to breathe.
Bacteria are kept out
by 2 membranes that 
cover the egg, one 
on the inside and the 
other on the outside.

8%
THE PROPORTION
OF AN EGG
TAKEN UP BY
THE EGGSHELL

YOLK AND WHITE
They decrease in size.

Pore
(0,5mm)

Membrane
(calcium)

Outer 
and inner 
membrane

ALBUMIN
was consumed.

YOLK
disappears into the body.

AIR SAC

Out: carbon 
dioxide and 
water vapour

In: oxygen

 4

5

What terrible fate 

awaits a rooster 

when it is only a few 

minutes old? See 

page 60.
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Internet/psychology

Where is the fun in self-testing?

Lab rats
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“I am 73% man,” tweets a 
woman. “You must not get 
any cleaner. Then it starts to 
look like a compulsion,” 

posts a man on Facebook when he sees 
the result of a ‘How dirty are you?’ test. 
We are bombarded with the results of 
friends’ self-tests. Self-tests are popular 
all over the world. The most looked-at 
part of the New York Times site in 2013 
was the test ‘What does your accent say 
about where you come from?’ Why do we 
like to test ourselves? And is there any 
point in these tests?

A Everybody wants to be tested
The first online tests were meant to gather 
research information. Jaap Murre, 
professor of theoretical neuropsychology 
at the University of Amsterdam (NL), 
was one of the first scientists to put 
psychology tests on the internet at the end 
of the 1990s. He worked on a memory 
study and created news quizzes to test 
how much news people could remember. 
People seemed really enthusiastic. He 
collected thousands of test results this 
way. Those first tests were mainly for 
highly educated men around the age of 
20. “Men were usually more involved with 
the internet,” explains Murre. The 
proportions have since changed and now 
there are also tests especially for women. 
The age group of test lovers can have a 
big range. Murre saw this with his popular 
‘national memory’ test that was online for 
years. “Youngsters from 11 to the elderly 
in their seventies participated in this.” 
The older people obviously participated 
because of the subject, says Murre, but 
also because they liked it. “The majority 
really enjoyed them.”

A Test like a drug?
Where does the fun come from? “It has to 
do with the game element,” says Murre. 
“One has to be able to reach a certain 
score with a test. You can then compare 

Which Muppet are you? Are you a psychopath? How much do 
you know about cats? Name a subject and you can test yourself 
on it. Everybody loves self-testing.

 7 TEXT: MELANIE METZ

M ost online tests are 
meant as fun 

entertainment when you are 
waiting for a taxi or bus. But an 
IQ test is serious business. You 
have to calculate a series of 
sums and put triangles in the 
right order. The end result: a 
number that tells you that you 
are average (a score of 100), 
bright (130) or an orangutan 

(75). Such tests are usually not 
watertight, claims a small 2013 
study by British newspaper The 
Guardian. Someone did several 
IQ tests and got different 
results every time. He filled in 
random answers with a test and 
still received a score of 140 
(‘brilliant!’). 
Real intelligence tests should 
be performed by reputable 

psychologists. Most online 
tests do not get checked or 
are based on questions that 
were formed in the 1970s. And 
the human IQ raises by some 
10 to 20 points per 
generation, so your score 
would be far too high.

Are you a prude? Turn to page 78 
to find out.

that with others.” And the brain seems to 
really like scoring, according to research. 
Researchers from Stanford University 
(USA) had test persons play a simple 
computer game in 2008: click away at as 
many little balls as possible. The brains of 
the gaming test persons were scanned at 
the same time. Guess what? With almost 
everybody the ‘mesolimbic circuit’ lit up. 
The system is responsible for the 
production of dopamine, a reward 
substance. You also produce this after a 
good bout of sex or during a successful 
drug trip. This explains why people go 
into therapy because of game addiction. 
The self-test also has another strong 
point: it is about you, the favourite subject 
of most people. Are self-tests not a little 
narcissistic? “No, not really,” says Murre. 
“Everybody wants to get to know 
everything about themselves. That is why 
psychology is such a popular subject.” 
Only we prefer to hear funny or nice 
things about ourselves. The test makers 
make clever use of that. They ensure that 
the subject of a self-test does not sound 
negative. ‘Are you a bad parent?’ is not 
going to be popular. ‘What kind of parent 
are you?’ will probably do better. Also, 
the results should not hurt the ego of the 
self-tester. Murre is mindful of that on 
purpose. “I always ensure that the result 
sounds positive. ‘You scored better than 

11% of the other contenders!’ is no great 
score. But it still sounds good.” This also 
makes the idea of sharing the score with 
your Facebook friends or Twitter 
followers more attractive. The test flies 
across the internet, because everybody 
wants to show that they are good parents 
or just as knowledgeable about cats.

A Is there any point?
Most tests have results that are 
funny. But sometimes the result is 
less pleasing, if for example, a test 
claims that you are a psychopath. 
How do you know if you can 
believe such a test? “Tests that 
have been set up by 
universities or other scientific 
research institutes can be 
trusted,” says Murre. “Also, a 
university would never display 
such a serious result in such a 
way. The result would then be: 
‘please contact ...’ or something 
like it.” And if you do get such a 
result thrown on your screen? 
Then the maker is unreliable or 
he wants to be funny, and you 
should take the result with a big 
pinch of salt.
Tests about Muppets or cars are 
obviously less harmful. But are they 
good for anything? “You can learn 
something from a knowledge test like ‘Do 
you understand women?’” says Murre. 
“But only if we can believe that the 
maker has used reliable information in 
his test.” Murre never does these tests for 
fun, he says, but he does understand that 
one can benefit from them. “I have put 
personality tests together. They are quite 
interesting. From the results you only 
take the points that you like. You just 
forget about the things that you don’t 
recognise in yourself.” The same goes for 
online tests: you use what you like. And 
even if you don’t really identify with Miss 
Piggy, you still thought a little about how 
you work thanks to the Muppet test. And 
there is no harm in that.  7

braintainment@panorama.co.za

Dubious IQ tests
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Are you Miss Piggy or Kermit? 
Take the test at 

braintainment.co.za/muppet

DO THE TEST
braintainment.co.za
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Order quick.co.za

0

How do online stores entice you into buying something?

Online stores know all sorts of tricks to seduce 
their customers into buying things. Their secret? 
They learn a lot from the web-shopping public.

 7 TEXT: ANOUSCHKA BUSCH

T he difference is big. Only 1 to 3% 
of visitors to webshops will buy 
something. In comparison, some 

25% of people walk out of the average 
shop in town with a parcel. In a 
supermarket this goes up to nearly 
100%. So online marketers try anything 
to make their website visitors buy more. 
Making the ordering process easier can 
make a change. But different 
promotional text, different photos or a 
different look for the website can also 
stimulate sales. How is that possible?

A Direct attention
“The strangest, smallest changes on a 
website can have big results,” says Maud 
Ebbekink of marketing bureau 
ConsumPsy. The consumer psychologist 
advises shop owners on how they can 
adjust their site to generate more income. 
She realised that simply changing the 
colour of the order button can yield an 
increase in orders or requests. So, which 
colour should the order button be so we 
are enticed to click it? The colour itself 
does not make much difference, explains 
Ebbekink. “More important is that it 
should have a contrasting colour in 
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You are more likely to buy a product if you know 
that thousands before you have bought it too

an ‘F’ shape. Or if you would rather not 
change anything about the text, you can 
try to get the attention of the visitor in 
another way: perhaps an arrow pointing 
to the most important text, or a photo of 
a face that is looking at the text. 

A Do this as well
The secret of a successful website lays 
hidden in the workings of the brain, 
according to Ebbekink. If you know how 
the human brain reacts to text, a price, 
an image or a product presentation, then 
you can react to that with marketing. 
Online stores make use of influential 
techniques that are well known in 
psychology. For example, they use ‘social 
proof’. This is the principle that people 
tend to do what others do. When you 
know many people buy a certain 
product, then you are more likely to buy 
it as well. And that is why online stores 
state alongside a product ‘10,000 copies 
sold’ or ‘bestseller’. 
References from other buyers or a star 
rating as judgement of the product are 
also examples of probative value, just 
like the heading ‘others also bought’ 
with a series of articles that you can get 
in the online shop. Ebbekink: “Such a 
title will make you think: ‘If others also 

Expensive? Not too bad …
0

0

comparison to the rest of the site. A 
client of mine initially had a red button 
that one could make an appointment 
with. But red was also their company 
colour. I then suggested changing this to 
green so it would stand out better on 
their red page. This led to 30% more 
requests.” 
People usually don’t read a website from 
A to Z, but glance over it quickly. “You 
scan the titles, list of advantages, and 
maybe an image gets your attention.” So 
it is the online marketer’s job to ensure 
that this attention goes to the right 
places.

A What is generated?
So-called heat maps are used to 
determine which parts of a site are seen 
by the visitor and which are not. These 
are images of internet pages where the 
mouse behaviour of the visitor is 
displayed in different colours. A 
computer program registers where the 
visitor’s mouse has been and translates 
the total of all those moments into a 
colour chart. The mouse is found most 
often in the red areas, a little less in the 
yellow. There are green and blue, and 
non-coloured areas where the mouse 
never goes. Such a heat map gives an 
indication of what people do and don’t 
see, because the spot where the mouse is, 
is usually also the place the visitor’s eyes 
focus on. 
What should you do when an important 
part of your website is not seen? 
Changing the colour, so that a button or 
text gets more attention, is one of the 
possibilities. You could try to change the 
design of the website and move items 
around so that they are on the line that 
people’s eyes travel across the site. The 
attention of the visitors usually follows 
the letter F. The first piece of text is read 
and then the eyes quickly go to the next 
paragraph. The left side of the page is 
looked at. The right side is only quickly 
scanned. If you don’t want certain 
information to be missed, then put it in 

I f you want to sell a lot, you should 
show the most expensive product 

first, claims psychologist Maud 
Ebbekink. “The first amount is seen as a 
reference point. When the first amount 
is low, everything after that seems 
expensive. Start with the most expensive 
and everything after that is okay.”
This is called the ‘anchoring effect’ in 
psychology. It was discovered by 
psychologists Amos Tversky and Daniel 
Kahneman in the ‘70s. An example: 
researchers of the University of London 
(UK) asked people to guess at what age 

Mahatma Gandhi died. First they asked: 
“Do you think he died before or after his 
9th birthday?” The estimation for this 
was much lower on average (50), than 
when they first asked: “Do you think he 
died before or after the age of 140 
(67)?” The first number is 
subconsciously seen as the anchor for 
the estimation. There are stories of 
manufacturers that bring out a super-
deluxe version for this reason. “Not to 
sell, but to sell the original, less 
expensive product better. Because that 
one now seems relatively cheap.”

bought it then maybe I also need it. Is it 
strange if I don’t?’”

A Authority convinces
Online shops also like to use authority. 
People tend to follow advice from 
experts. We will quickly assume that a 
book is worth our while when a known 
author recommends it. Hence the praise 
at the back of books, and also on book 
websites. Sometimes the awards that a 
product has won are mentioned, which 
also allows the expertise of the online 
shop to be accentuated. 
Take Kalahari.com for instance. It states 
that it is South Africa’s favourite online 
store. They imply that this is the site the 
majority of South Africans go to when 
they want to make online purchases. 
“The text creates the social 
confirmation: others also buy there. And 
if others do that, then it must be a good, 
reliable site.”
What also works is the limited availability 
of a product: ‘Only 2 in stock’ or ‘This 
special is only valid for 7 days’. Ebbekink: 
“These messages give us the feeling ‘if I 
don’t order now I will miss out.’”

A Visitor tests site
Online marketers have clever aids at 
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Stress choice
I n a real shop the number of 

products sold is determined by the 
size of the shop. Online stores don’t 
have that limitation and can offer as 
many products as they want. Takealot.
com passed the 9 million article mark 
this year. Still, this abundance is 
usually not a good idea. One tends not 
to buy anything if there are too many 
choices. This became apparent from a 
well-known experiment that American 
psychologists Sheena Iyengar and 
Mark Lepper conducted in 2000.
They created 2 stalls. At the one you 
could choose from 6 types of jam and 
at the other 24 types of jam. Most 
visitors came toward the second stall. 
But 10 times less was sold at this one 
than at the stall with the limited 
choice. People would rather not make 
a decision when things get complica-
ted than make a wrong one. “Nearly 
all online stores offer too much,” 
claims consumer psychologist Maud 
Ebbekink. A good example is websites 
for corporate gifts. These shops often 
give so much information that 
choosing becomes impossible. “A 
limited assortment often sells better 
and you will sell more if you only offer 
half the products.”

0
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Are you crazy about specials? 
More and more online shops 
will dish these up for you

Clarity sellsFast facts
Forty percent of internet users worldwide have 

bought products or goods online via desktop, 
mobile, tablet or other online devices, according to 
Statista.com.
eMarketer also estimates that business-to-
consumer (B2C) e-commerce sales worldwide will 
reach US$1.92 trillion in 2016. 
A recent report by McKinsey & Company revealed 
that e-commerce could account for 10% of retail 
sales in the African continent’s largest economies 
by 2025.
SOURCE: VENTUREBURN.COM

can adjust to that. “It is, however, 
a big secret which of the online 
shops make use of this 
technique,” says Ebbekink.

A Honesty is best
How ethical is it to manipulate 
a non-suspecting website visitor 
in this way? “The fact that you 
see the influencing techniques 
does not mean that you will 
necessarily buy something you 
don’t want,” says 
Ebbekink. They 
might just give you 
a push in the right 
direction. “These 
techniques 
themselves are 
not unethical. 
When a visitor is 
guided into finding a better site 
thanks to the subconscious 
influencing, it is only positive. But 
they can be used in a wrong way 
too. If you say that you only have 2 
in stock while this is untrue, then 
you are on the wrong path.”  7

braintainment@panorama.co.za

their disposal: A/B tests. Website A is 
compared to version B. “You often land 
in an experiment as a visitor of a website 
without knowing it,” says Ebbekink. 
Visitor 1 gets to see picture 1, visitor 2 
gets picture 2. Then they look at the 
effect: what consequences does it have 
for the sale to change the picture? 
These tests are very important, because 
you might think that you know about 
people’s subconscious decision 
processes, but it remains difficult to 
translate this information to the content 
of the site. A striking red button might 
attract a lot of attention. But that same 
button can make people think that the 
shop looks cheap, making them less 
prepared to pay for a product. 
Ebbekink: “What might work on one 
website might not work at all on 
another.” The latest in online marketing 
is personalisation. Different visitors are 
shown different sites of a page. On the 
basis of your click behaviour it is decided 
which type of influential principles you 
are sensitive to. Are you mainly 
interested in specials? Or are you 
influenced by the opinion of other 
visitors? In the first case you will be 
given a good deal, in the other case you 
will be shown good ratings. How is that 
possible? There is more and more 
software that can register your click 
behaviour via your IP address (the 
address of your computer) and websites 

W hich slogan would 
work better as 

promotional text for a 
website developer?

A) Companies grow 
quicker online
B) Make a website for 
your company!
C) Get found faster!

D) Advertise online in a 
way that works

B was the winner in the 
test that company CityCliq 
did in 2010. ‘Make a 
website for your 
company!’ resulted in 
47.80% more requests 
than the original text on 

their website (a. 
‘Companies grow quicker 
online’). It seems that not 
only a good headline but 
also clear text can make a 
difference. With option B 
visitors didn’t have to 
guess what type of 
services the company 
offered.

0

Here’s an online special you simply 

cannot miss. Get R30 off a magazine 

subscription at coolmags.com. Enter 

BT23 to redeem your voucher.

Valid for a 12 issue subscription. T&C’s apply.
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At the end of the 
day, the blooming 
process boils down 
to sunlight.

T emperature plays a role. For example, for apple buds to 
bloom, there first needs to be a long period of colder 

temperatures. However, the most important flowering signal 
comes via the detection of the length of the day. Plants can do 
this thanks to a protein called phytochrome. This protein is 
found in 2 forms: Pr and Pfr, of which only the latter is 

biologically active. Pr is transformed into Pfr 

during the day because of sunlight, while at night the process is 
reversed. When the days become longer, there is less time to 
transform Pfr into Pr, while there is more time to carry out the 
reverse process. This results in an ever-increasing morning 
concentration of the active Pfr protein. All sorts of biological 
processes are activated as the day goes on, such as the 
production of hormones that make the plant flower.

How do plants know when to flower?
Danica Potgieter, Cape Town

A lot of research has been done about this 
topic. But what people do when they don’t 

believe another person is not exactly known. 
That’s not all that strange because if you don’t 
believe someone, you will just say it. American 
psychologists Paul Ekman and Wallace Friesen 
mapped facial expressions in 1980. They 
claimed that the face we pull when we don’t 
believe someone is a mixture of amazement 
and disgust. The eyebrows are slightly raised 
just as in the case of expressing amazement. 
Also, the upper lip and nose are slightly up 
which makes for a wrinkled nose, just like when 
expressing disgust. And the slightly forward-
pointed bottom lip gives your face the typical 
sceptical look.

How can people see that 
you don’t believe them? 
Michelle Storm, Durban
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Why do lovers 
like to touch 
each other so 
much?  
Lucelle Ramese, Durban

T ouch enforces the bond 
between partners. 

Oxytocin, a hormone that is 
released during stroking, 
helps form this bond. Touch 
also lowers the heart rate 
and the concentration of the 
stress hormone cortisol. So 

touch has all sorts of 
pleasant results. Also, 
because couples who are in 
love have usually not spent 
much time together before, 
they especially need to form 
a bond. And so the lovebirds 
like to touch each other. 
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Q&A
Questions & Answers

Got questions you’ve been carrying around for 
years? Braintainment answers them! Mail your 
questions to braintainment@panorama.co.za



T he saying ‘You snooze, you lose’ is certainly true. Your body gets 
confused if you stay in bed a little while longer after the alarm 

clock has gone off. Normally, your body goes into ‘wake-up mode’ 
when you wake up. It warms up its temperature and gets your organs 
functioning at optimal level. This slows down when you fall asleep. It 
can’t interpret that you want to have more shuteye. This confusion 
gives you the feeling that you are less awake after you have snoozed.

Why do I feel more 
tired if I stay in 
bed a little longer 
as opposed to 

getting up as soon 
as the alarm clock 

goes off?
Monita Le Riche, Johannesburg
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A Car tyres last 
between 30,000 and 
100,000km, depending 
on your driving style.
A With worn-out tyres 
you consume more 
fuel. Also, your braking 
distance is longer.
A Tyres that are too 
soft make your car less 
fuel efficient. 
A Your tyres should 
have a tread of at least 
1.6mm, although it is 
advisable to change 
your tyres when the 
tread has worn down to 
between 2.5 and 3mm. 

Where does the wear and tear of car 
tyres end up? Janet Dunn, Johannesburg

M ost of it disappears into the soil or into rivers. The 
rest is released into the air. These are mainly the 

smallest particles, which become part of fine dust. A small 
part of the wear and tear is cleaned up, for example by 
street cleaners. Tyre remains are bad for the environment 
and many countries are working on methods to trap them. 
For example, Zoab, a type of coarse tarmac that is used a 
lot in Europe, can absorb the tyre waste and it can be 
cleaned up from there.

How are insects 
for food 
consumption 
killed before they 
are freeze-dried 
and packed?
Chantelle du Plessis, Bloemfontein

Freeze-drying is a way of killing the 
insects. We are not sure if this is 

humane or not. Very little research has 
been done on how best to kill insects. 
This is because we are not really worried 
about the suffering of insects such as 

grasshoppers and worms. It is not 
certain if insects can feel 
pain. Their brains do not have 
the area that is responsible 
for pain, like humans do. Still, 

the behaviour of insects, 
like learning to 
avoid potential 
painful stimuli for 
example, shows us 
that they might 

feel pain in a 
different way. But this 
is still so unclear that 

there is not much 
reason to make the 

killing of insects 
more humane.
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Q&A
Questions & Answers

Got questions you’ve been carrying around for 
years? Braintainment answers them! Mail your 
questions to braintainment@panorama.co.za
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Can you tell from the egg whether a 
rooster or hen will hatch?

It’s a sad thought and many 
think it is inhumane. An egg-
laying chicken’s male chicks 
don’t produce eggs and are 
too small to eat. That is why 
millions are killed as soon as 
they emerge from their eggs 
each year. Can science help 
stop the culling?

 7 TEXT: ANTJE VELD

T he furry little yellow balls on 
their little legs are not even an 
hour into our world when 
large hands take them out of 

the tray. The hands put the new-born 
chicks on a conveyor belt. Hundreds at 
a time they are led to their death as 
they make their way to a small enclosed 
area filled with nitrogen. The lack of 
oxygen causes them to lose 
consciousness very quickly. A few 
minutes later they are dead. 
These chicks are the offspring of 

egg-laying hens. This is a different type 
of chicken than the broiler chicken 
grown for meat consumption. Egg-
laying hens are small and fragile birds 
with little meat on their bodies. They 
are not meant for consumption, they 
only lay eggs. But the eggs contain just 
as many little roosters as hens. The 
roosters can’t lay eggs and are deemed 
to serve no purpose. That is why they 
are killed on the day of their birth. 
Most of these unfortunate roosters 
become animal feed for zoos. Some 
argue that it is an economical and 
efficient system, but many people have 

ethical objections. Would it not be 
better if we could determine the sex of 

such a chick before it is born and stop 
the senseless killing? 

A Egg sheds light
Every year about 30 million 
male chicks are killed straight 
after hatching in South Africa. 
Many people have not been 
comfortable with this practice for 

some time. American researchers 
already tried in the ‘80s to determine 

a chick’s sex early on in the breeding 
process. If successful, then males and 

females could be separated long before 
their birth. By taking a sample of the 
egg fluid they could test the types of 
hormones. But such a test took too 
long. A farmer has no time for this 
when thousands of eggs go through his 
hands each day. Also, the test was not 
always reliable. So the problem 
remained. 
In the Netherlands, the government 
asked the University of Wageningen for 
a solution in 2007. They came up with a 
plan to genetically modify the chicken 
species so that the egg would indicate 
by itself if a rooster was inside. For this 
they built a gene that lights up green in 

W hat are we going to do with all those 
fertilised eggs that don’t have to be 

born anymore thanks to the sex test? 
Nobody knows. This is a completely new 
situation that we will have to think about. 
But we don’t have to throw the eggs away. 
We could do various things with them:
■ Animal feed: there are nutritional 
substances in eggs, so you could still sell 
them to zoos.
■ You could make biogas by fermenting 
eggs. 
■ Fertilised eggs are useful for medical 
research. For example, they can be used to 
research new flu vaccines.

Egg surplus
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the case of a rooster egg. It was bright 
enough to see on the outside of the egg. 
One could then dispose of these eggs. 
The researchers thought that they had 
found a simple and fast solution in 
order to save the roosters from certain 
death. However, they had 
underestimated how much public 
resistance there was against genetic 
modification in animals. There was a 
lot of criticism against the green-light 
eggs and the plan failed.

A Fluid holds the answer 
Meanwhile, Wouter Bruins and Wil 
Stutterheim thought that there had to 
be another way to determine whether 
an egg contains a rooster or hen. They 
knew each other from Leiden 
University (NL), where they both 
studied biology and biomedical 
sciences. “There are many more 
substances in an egg than just gender 
hormones,” explains Stutterheim. 
“These substances arise because the 
embryo grows and develops in the egg. 
We were convinced that there had to be 
substances that could tell us the sex of 
the embryo.” So, they searched for 
‘biomarkers’, as these particular 
substances are called. Their theory was 
right. “We have found differences in 
certain substances around day 8 of the 
breeding process with both males and 
females. We can now measure these 
substances,” explains Stutterheim. “We 
extract some fluid from the egg with a 
thin needle, without touching the 
embryo. We analyse the fluid in a 
laboratory and separate the eggs based 
on the sex of the embryo.”

A Shrouded in secrecy
Stutterheim won’t reveal which 
biomarkers they test because that 
would give away the secret to their 
technique. The 2 researchers received 
more than R20 million from the 
Ministry of Economic Affairs and 
Leiden University (NL) to start up a 
company for this purpose. The sex test 
has to be further developed so that it 

I t’s not like we have never 
eaten roosters. However, we 

only eat roosters that are bred 
for consumption, not roosters 
that come from egg-laying 
chickens. Still, there are those 
who say the roosters should 
be allowed to live and then 
consumed when they are 
grown. A so-called combo 

chicken could be bred for this 
purpose. This is a chicken that 
lays eggs and is suitable for 
consumption. Egg-laying 
chickens grow slower than 
those bred for consumption. 
But a rooster born from a 
combo chicken will need much 
more feed to grow into a bird 
we can eat. This will cost 

poultry farmers more money. 
So this will become an 
expensive piece of meat and it 
is not known if consumers are 
prepared to pay for this. 
Proponents of the combo 
chicken are convinced that it 
would taste better than the 
fast-growing chicken bred for 
consumption.

Combo chicken

can become easier for farmers to 
implement. 
“In our laboratory we use expensive 
devices to conduct the test. However, a 
farmer cannot afford that,” says 
Stutterheim. “We want to develop the 
test in such a way that it can be done 
using more affordable sorting devices. 
The test must also yield results within 30 
seconds so that a farmer can process 

some tens of thousands of eggs every 
hour.” Only when the test becomes 
affordable and practical will it become 
economically viable for the poultry 
farmers to sort the eggs by gender, 
instead of letting the roosters be born 
and then gassing them. We just hope that 
the zoos will not suffer too much.   7

braintainment@panorama.co.za

Dead roosters are also 
taken and used by those 

who own birds of prey.
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Can we determine the 

sex of an egg before it 

hatches? See the 

development of an egg 

on page 48.
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Alcohol-free beer doesn’t taste as nice as ordinary beer. And this is not just 
because there is no alcohol in it. Why is brewing malt beer so difficult?

 7 TEXT: JOP DE VRIEZE

I t has to be said: alcohol-free beers 
have improved over the last few years. 
They are gaining popularity too, with 
some 50% more sales in the last 5 

years. Still, their taste doesn’t match that of 
their fellow beers. A malt beer often tastes 
shallow and less refreshing. And while 
ordinary beer often tastes like more, 
alcohol-free beer satisfies quickly. Why is 
that? Is it the alcohol, which gives your beer 
a real taste and you a good feeling? Yes and 
no. Alcohol makes taste substances tastier, 
because they dissolve better in alcohol than 
in water. But the alcohol percentage is not 
the only thing that counts.

A Yeast produces aromas
The biggest difference between alcohol-
free beer and ordinary beer arises during a 
crucial stage of the brewing process: the 
yeasting. This takes place after the grains 
have been soaked, dried, milled, dissolved 
in water and filtered. The brewer adds yeast 
to this brownish porridge containing sugars 
and starch, called ‘wort’. Yeast are single-
cell micro-organisms that survive by 
transforming sugar into energy. Alcohol 
and carbonation (the bubbles) arise as a 
result, but so does the aroma. These aromas 
give the beer its fresh and somewhat fruity 
taste. “It’s not the alcohol itself, but the 
yeasting process in which the alcohol is 
formed that gives beer its character,” says 
Stefan Kreisz, beer expert at Danish beer 
producer Carlsberg.

A Aromas disappear and change
The mission for brewers of alcohol-free beer 
seems simple: remove the alcohol after 
yeasting. But that is not so simple. The first 
alcohol-free beer was made at the beginning 
of the last century, simply by warming it up 
to 70°C. The alcohol evaporated, but the 
water didn’t. Unfortunately, the aromas also 
evaporated or got damaged. The same 
happens when milk is made more tenable/
pasteurised by heating it up. The brewer 
therefore lowered the pressure in the kettle, 
which made the alcohol evaporate at 30°C. 

Special chalices or tube-shaped kettles were 
also developed, in which the beer constantly 
streams around in a thin layer, so that the 
alcohol can evaporate extra fast. But with 
that, essential taste substances also escaped, 
mainly the fresh aromas. A way to make 
heating up redundant is by filtering the beer. 
Amstel 0.0 is produced in this way. Water 
and alcohol stream through the filter and 
the aromas stay behind. The brewer adds 
fresh water to the aromas afterwards, 
without alcohol. But this way of working is 
not ideal: some aromas still slip away 
through the filter with the water and 
alcohol. And these are actually the subtle 
aromas that leave the filtered beer a little 
weaker in taste.

A Brewer manipulates yeasting
Since the 1990s another way of producing 
alcohol-free beer has emerged. Here, 
yeasting does take place and the brewer 
ensures that hardly any or no alcohol is 
formed. He can do this by removing the 
yeast from the beer after a few hours, at the 
moment that aromas have been formed, but 
no alcohol yet. Another possibility is the 
use of a yeast type that was discovered at 
the end of the ‘80s, which doesn’t make any 
alcohol from maltose, the most plentiful 
sugar in wort. Only tiny amounts of alcohol 
form this way.
Then, there is a third way. Here the yeast is 
stuck to a sort of little bed of fibre-like 
material on the inside of the reactor in the 
kettle. The temperature of the kettle is then 
lowered to almost 0°C. The yeast cells don’t 
work at their best, but they do form aromas, 
and little to no alcohol. Bavaria produces a 
beer with less than 0.05% alcohol. This 
even makes it halal, so Muslims are also 
allowed to drink it. The disadvantage of the 
adjusted yeasting is that the beer tastes 
sweeter and ‘wortier’ because more sugars 
and grain-like aromas stay behind in the 
fluid when no alcohol forms.

A A bit of alcohol is allowed
So there is no ultimate way to brew 

alcohol-free beer yet. That is why brewers 
perform all sorts of tricks to optimise the 
taste of their malt beer. They have various 
systems to harness the evaporated aromas 
and then pump them back into the beer. 
They add acid afterwards to mask the 
sweetness. Or they go for an alcohol 
percentage of 0.5%, like Grolsch and 
Carlsberg. “It is the evaporation of the last 
alcohol that yields the biggest loss of taste,” 
says Kreisz. “The other way around more 
aromas arise when you allow that little bit 
of alcohol.”
The brewers’ quest continues. With more 
selective filters, smarter evaporation 
techniques and genetically modified yeast, 
they hope to create an alcohol-free beer 
that the drinker is going to want more and 
more of.   7

braintainment@panorama.co.za

Beer, it’s got 
something!
I t is often said that 1 beer contains as 

many calories as 2 slices of brown bread 
with cheese. But this is not quite right: a 
beer contains 110 calories, an average 
double sandwich with low fat butter and 
cheese has 160. But what most people don’t 
know is that beer contains roughly as many 
vitamins, minerals and fibres (from the cell 
wall of the yeast) as 2 slices of bread. It also 
contains polyphenol, a substance that can 
slow down infection. So it is actually quite 
healthy. Unfortunately the alcohol destructs 
more than these favourable ingredients can 
improve, and that is why in Europe you are 
not allowed to label beer and other alcoholic 
drinks, like wine, as ‘healthy products’. But 
you are for alcohol-free beer. It is even 
recommended as a sports drink. By the way, 
there is about 3 times less vitamin B, about 
half of the minerals and no fibre in alcohol-
free beer. Good thing you can have some 
more without the negative side effects.

Nutrition

Is non-alchoholic beer addictive?

Malt in the making
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Special without 
alcohol
A re there also craft beers without 

alcohol? Yes, but they are difficult to 
find. The demand is so small that it does not 
warrant producing them. Also, with the 
brewing of alcohol-free special beers, fewer 
aromas form than in alcoholic special beers. 
And because craft beers need the 
characteristic aromas even more, it would 
probably not work to produce alcohol-free 
varieties. Alcohol-free white beer has been 
readily available for the past few years, just 
like Radlers, which consist of about half lemon 
or grape juice. ‘Radler’ is German for ‘cyclist’. 
The beer is named after the cyclists whom the 
beer was originally made for. Radlers are 
available with 2 to 2.5% alcohol and as 
alcohol-free. Such alcohol-free fruity beers are 
easier to make tasty because they don’t taste 

like beer in any case. Special beers are 
best kept for evenings when you don’t 

have to stay sober.
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Across
1  Short, curved sword 

used by the Turks and 
Persians (8)

5  Give off or expel gas 
(4)

7  Composer Liszt (5)
8  Mental condition, 

present from 
early childhood, 
characterised by 
great difficulty in 
communicating and 
forming relationships 
(6)

10  In contact or 
connection with the 
surface of (2)

11  Word associated with 

Harley-Davidson (or a 
pig!) (3)

13  Quantities, 
characters, or 
symbols on which 
operations are 
performed by a 
computer (4)

15  Shakespeare’s 
‘trader’ was from this 
city! (6)

18  Another term for 
saltpetre (5)

19  Hungarian composer, 
performer, and 
ethnomusicologist, 
__ Bartók (4)

20  Error in a computer 
program (3)

21  National security 
agency of the Soviet 
Union from 1954 
until 1991 (3)

22  Ratio of the opposite 
to the adjacent side 
of a right-angled 
triangle (7)

24  System error which 
causes a cursor to 
lock in place (6)

26  What Hemingway 
said farewell to! (4)

28  Short for 
Recreational Vehicle 
(2)

29  Sir David, who 
directed big-screen 
epics such as 

Lawrence of Arabia 
and Doctor Zhivago 
(4)

30  Goddess of the earth 
and mother of Cronus 
and the Titans in 
ancient mythology 
(4)

Down
2  The European 

Organisation for 
Nuclear Research (4)

3  The __ Booker Prize 
(3)

4  The Iran-Contra 
affair was revealed 
in this US president’s 
second term (6)

6  Ragtime is an 
anagram for the 
fictional police 
detective created 
by writer Georges 
Simenon (7)

7  Only American 
politician in history 
who became 
Vice-President and 
President without 
being elected (4)

9  Capable of being 
shaped, bent or 
drawn out (9)

11  Place in which 
people are busily 
occupied (4)

12  Thatcher’s 

predecessor (9)
14  Afrikaner resistance 

movement associated 
with Eugène 
Terre’Blanche (3)

16 Bergman (6)
17 Symbol: curie (2)
20  Smallest piece of 

information used by a 
computer (3)

21  Capital city of 
Ukraine (4)

23  The only daughter of 
Queen Elizabeth II 
(4)

25 Epoch (3)
27  Both Singapore and 

Senegal use this 
abbreviation (2)

CLUES

Across: 
1 Scimitar
5 Emit
7 Franz
8 Autism
10 On
11 Hog
13 Data
15 Venice
18 Nitre
19 Béla
20 Bug
21 KGB
22 Tangent
24 Freeze
26 Arms
28 RV
29 Lean
30 Gaia

Down: 
2 CERN
3 Man
4 Reagan
6 Maigret
7 Ford
9 Malleable
11 Hive
12 Callaghan
14 AWB
16 Ingmar
17 CI
20 Bit
21 Kiev
23 Anne
25 Era
27 SG

1 2 3 4 5 6

7 8 9

10 11

12

13 14 15 16 17

18

19 20

21

22 23

24 25

26 27 28

29 30
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Each Battleship puzzle represents 
a section of ocean with a hidden 
fleet of one battleship, two 
cruisers and three submarines. 

The ships may be oriented horizontally 
or vertically within the grid such that 
no ship touches another, not even 
diagonally. Any remaining squares in the 
grid contain water segments, which are 
shown as a symbol of water or as an X.

The numbers on the bottom and on the 
right of the grid show how many squares 
in the corresponding rows and columns 
are occupied by ships. The object is to 
discover where all six ships are located.

battleship

2
1
0
4
0
3

3 1 1 2 3 0

C o n c e p t i s  P u z z l e s 8001180

1 x Battleship

2 x Cruisers

3 x Submarines

2
1
0
4
0
3

3 1 1 2 3 0

C o n c e p t i s  P u z z l e s 8001180

3
0
3
2
1
1

1 1 1 3 1 3

C o n c e p t i s  P u z z l e s 8001162

Words can go horizontally, vertically and diagonally in all eight directions.
Words may overlap and share 1 or more letters.

How good are you at lateral thinking? Apply your mind to these questions:

absolute zero
eclipse
nova
scintillation
airglow
ecliptic
ozone
selenography
albedo
ecosphoere

parallax
solar flares
barycentre
exosphere
parsec
solar system
binary star
gamma ray
penumbra
spicules

black hole
geocentric
perigee
stratosphere
bolide
gibbous
phases
supernova
bolometer
ionosphere

phtosphere
sysygy
cepheid
kirkwood gaps
proton
terminator
chromosphere
lunation
quasar
troposphere

clusters
magnetosphere
radiant
umbra
comet
mass
red shift
zenith
constellation
meteor

revolve
density
milky way
rotate
earthshine
nadir
satellite

■ Name an ancient invention still in use in most 
parts of the world today that allows people to 
see through walls.
■ A five letter word becomes shorter when you 
add two letters to it. What is the word?
■ A black man dressed all in black, wearing a 
black mask, stands at a crossroads in a totally 
black-painted town. All of the streetlights in 
town are broken. There is no moon. A black-
painted car without headlights drives straight 

toward him, but turns in time and doesn’t hit 
him. How did the driver know to swerve?
■ If a red house is made of red bricks, and a 
blue house is made of blue bricks, what is a 
green house made of?
■ A 6-foot tall man was holding a glass beaker 
above his head. He let it drop to the carpet 
without spilling a single drop of water. How 
could he manage to drop the glass from a 
height of six feet and not spill a drop of water? Fi
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Technology

Do we still need oil 
to make plastic?

Plastic plants
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Plastic plants
Plastic is made from natural 
materials such as crude oil. These 
days, however, more plastic is 
being made from plant materials. 
So, are we going to make our 
plastic from plants in the future?

 7 TEXT: FRANK BEIJEN

6723/2015



Technology

We have plastic thanks to oil refining. 
It is a by-product and has many uses

I t is everywhere, from the foil 
around roast potatoes to single-use 
cutlery pieces, pens, and bubble 
wrap that keeps fragile content in a 

parcel from breaking. There’s a strong 
chance that you have held in your hands 
plastic made from plant-based materials. 
However, you probably didn’t notice. 
That’s okay, because the difference 
between plastic made from petroleum 
and plastic made from plants is not easily 
discernible to the unknowledgeable eye. 
Potato, corn and cotton are all suitable 
for making plant-based plastic. Still, only 
about 1% of all the plastic in the world is 
produced from plants. This has to 
increase drastically, because one day our 
petroleum resources will be depleted. 
What are we waiting for?

A Plastic is dirty
It’s not that we don’t want to stop being 
so heavily reliant on petroleum-based 
plastics. Apart from oil becoming scarce, 
the manufacturers of such plastic have 
another problem. “Other substances are 
released during the production process 
with petroleum and we need to be 
careful with these substances,” says Lies 
Bouwman. She is a professor of 
inorganic chemistry at Leiden University 
(NL) and is currently working on a 
better way to produce caprolactam, the 
most important material in nylon. 
“Nitrogen oxide is released when you 
make caprolactam from petroleum,” she 
says. “These are poisonous connections 
that can cause smog. Up to 5kg of 

ammonium sulphate is formed for 1kg of 
caprolactam.” Fortunately you can also 
use this as compost, but seeing that the 
worldwide production of caprolactam 
totals billions of tons per year, this is a 
bit too much as a by-product. As such, 
manufacturers need to find a more 
environmentally friendly option. 
It can be done, says Bouwman. The new 
production method that she has her eye 
on needs no oil, but uses laevulin acid. 
This is made from the plant-like 
substance cellulose. Bouwman 
researched which chemical reactions are 
needed to derive caprolactam from 
laevulin acid and arrived at a process 
that runs in 4 stages. The best part is that 
there is no dangerous waste left over. 
Just a bit of water.

A Petroleum has an advantage
However, the new production process is 
not without its disadvantages. The last 
stage is very expensive. “That reaction 
has to be activated with a catalyst. We 
use rhodium for that, a very expensive 
and rare metal,” says Bouwman. At this 
moment we need about 10g of rhodium 
for every kilogram of caprolactam. This 
has to be reduced 10,000-fold to make 
the production of plant-based 
caprolactam commercially viable. 
“At the moment we are looking at 2 
options: researching if we can use 
rhodium more efficiently and seeing if 
cheaper metals are also suitable,” 
explains Bouwman. She is not the only 
one who wants to improve the 

production process for plant-based 
plastic. Bert Weckhuysen of Utrecht 
University (NL) is researching the 
manufacturing of butadiene (a building 
block of rubber) from bio-ethanol. 
Here, the catalyst does not work well 
enough either. What is the solution? 
“The key is in the knowledge of 
reactions with plant molecules,” says 
Weckhuysen. “But at this moment much 
less is known about plant substances 

Compressed-air shooting booth 
Glass is melted for new glass 

and paper is pulped into new 
paper. But what happens to plastic? 
That is a lot more complicated.

Collecting
Plastic household waste is 
collected and lands in large 
sorting installations. The metal 

is taken out of the waste with a 
magnet. 

Sorting plastic
Before the waste can be 
processed, all important types of 
plastic are separated from one 
another. Infrared cameras 
recognise various types of plastic 
in the way they reflect light. A 
high-pressure gun shoots the 
pieces of plastic in the right 
direction within a fraction of a 
second. This compressed-air 
shooting booth prevents materials 
like polypropylene, polyethylene 
and polyethylene terephthalate 
from mixing. This would yield a 
weaker substance as end result. 

At the end of this stage, the 
machine cleans the plastic.

Processing
The plastic lands per type in a sort 
of large meat grinder: a tube with 
a turning screw. The tube is heated 
so that it melts. The machine then 
pushes the matter through a little 
hole, which makes a sort of 
spaghetti strand of about 5mm. 
This strand is cooled in a water 
reservoir and cut into pieces. This 
yields grains, called granulate.

Melting
The plastic granulate is taken to 
other companies. These melt it 
into new plastic products.

You can also make 
plastic from potatoes. 
This begins with the 
grinding of potato 
remains.

Even bioplastic should not be disposed 
of in nature. It stays around just as 
long as ordinary plastic.

D
O

LP
H

 C
AN

TR
IJ

N
/H

H

D
O

LP
H

 C
AN

TR
IJ

N
/H

H

68 23/2015



than about petroleum. We have to 
decrease this disadvantage.”

A Plastic gains in popularity
Almost all our knowledge about plastic 
stems from the 20th century. Oil refining 
was improved in the ‘30s and ‘40s. The 
production of benzene, diesel and 
paraffin yielded a lot of by-products such 
as the gases ethylene and propylene. You 
can burn them, but researchers 
discovered by experimenting that useful 
things could be made. “In the ‘50s and 
‘60s, petro-chemists developed better 
methods to stick ethylene molecules 
together.” The result is polyethylene, the 
most commonly used type of plastic (for 
instance plastic bags).
Other types of plastic were also cheap 
and easily mouldable. Who needed glass, 
tin or wood? Plastic packaging, 
household goods and toys surfaced 
everywhere. The cheap consumption 
goods flooded the market thanks to 
simple production and low prices. Think 
about the hula hoop, which first surfaced 
in 1958 and unleashed a toy craze. That 
would never have happened with a 
wooden hoop.

A Stems are better
The demand for plastic is still big, which 
is all the more reason to continue to make 
plant-based plastic more commercially 

viable. So, how environmentally friendly 
is bioplastic? It is sustainable, says Marcel 
Lubben, MD of Reverdia. His company 
uses sugars from corn to make succinic 
acid, a raw material used to make plastic. 
“You can grow corn over and over, while 
petroleum is running out. Also, from 
analysis, where everything is calculated 
from production to waste disposal, less 
CO2 is released with the production of 
our products than with the products that 
are manufactured from petroleum,”    
says Lubben.
But according to critics there is another 
problem. Many people in the world are 
starving. If you use plant-based plastic, 
you will use agricultural land that could 
be used to grow food. Lubben does not 
agree with this. He does not think that 
the use of crops for bioplastic endangers 
our food supply. “The small amount that 
is used for the industry falls away against 
the improvement in the agricultural 
sector. The yield per hectare of 
agricultural ground is much larger now 
than 5 years ago because of technical 
advances. Also, Reverdia only uses 
sugars from corn. Feed is made from the 
protein in the yellow vegetable,” he adds.

A Quality is the same
Another 2 things that are important to 
make bioplastic successful are the 
quality and the price. “The quality has to 

From gutters to 
thermal underwear

S ometimes plastic is hard and 
unbendable, and sometimes it is soft 

and supple enough to make clothing of. 
These are 7 of the most commonly used 
types of plastic:

■ Polyethylene (PE): plastic bags, shampoo 
bottles, dishwashing liquid.
■ Polypropylene (PP): butter dishes, 
crates, thermal underwear.
■ Polyethylene terephthalate (PET): cool 
drink bottles, packaging for medicine.
■ Polystyrene (PS): CD cases, disposable 
cups, styrene.
■ Polycarbonate (PC): cups, safety glass, 
machine parts.
■ Polyvinyl chloride (PVC): gutters, 
electrical cables, waterproof clothing.
■ Acrylonitrile butadiene styrene (ABS): car 
bumpers, Lego blocks, material in 
3D-printers.

D id you think that bioplastic is 
biodegradable? Wrong. Even 

plant-based plastic doesn’t just 
break down by itself if you leave it 
lying around for a while. When 
material is biodegradable, it 
means that there are micro-
organisms that like to eat it. Fungi 
and bacteria ensure that a banana 
peel decays in a year. But 
because they don’t like chewing 
gum, the bioplastic will stay 
around for 20 years. 

Still, you can easily make plastic 
that is degradable. “You can play 
around with the composition of 
plastic products,” says Marcel 
Lubben of Reverdia, producer of a 
raw material used to make 
bioplastic. “The question for every 
product is: how sturdy should it 
be? A car bumper or heart valve 
cannot deteriorate in quality in 10 
to 20 years. But with a plastic cup 
or ballpoint pen this is desirable. 
They land up in the bin quickly in 

any case.” So it’s an advantage if 
we need less energy to burn it. 
One of the biodegradable products 
made of Reverdia’s material is 
agricultural plastic. “This is a big 
problem in China, because the 
plastic is not always tidied up and 
will blow into the natural 
environment or the cities.” 
Agricultural plastic breaks down in 
a few months. This makes a 
difference in the Chinese 
environment.

Not biodegradable
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Petroleum and 
plants all consist of 
the same material: 
biomass

be equally good,” says Weckhuysen. “For 
example, a cool drink company wants 
the bottle that retains bubbles the best. 
And the material cannot be 1 cent more 
expensive.” The positive environmental 
effects are less important according to 
him. “Consumers are not very green. 
Maybe a little. That’s also a reason why 
plant products should not be expensive.”
Plant-based plastic is still in 
developmental stages, but there is no 
reason to assume that in the long run the 
quality will not be the same as that of 
petroleum-based plastic. The quality 
should be the same if you derive the 
same building blocks with clever 
chemical processes from plants as from 
petroleum. No wonder, because plants 
and petroleum are after all the same 
material: biomass. It’s just that 
petroleum is derived from fossils that 
have been pressed together for millions 
of years.

A Factory needs space
Cost is the main factor in the way of the 
progress of bioplastic. Every time the oil 
price is lowered, like in the last couple of 
months, producers of bioplastic are not 
happy. “Cheap oil indeed does not help,” 
says Lubben. “But you will see that the 
oil price will rise again and with that the 
price of traditional plastic.” 

To be able to produce cheaper in the 
long run, one thing is important: the size 
of the factories. The larger they are, the 
cheaper the product. “Our factory in 
Italy has a capacity of 10,000 tons per 
year,” says Lubben. Only, how do you 
know for sure that the demand will rise? 
You only build a new factory if you are 
guaranteed to earn its cost back. 
Chemical companies have invested 
billions in their factories because a lot of 
petroleum-based plastic has been sold. 
You don’t just build large factories for 
bioplastic. Plastic won the battle against 
glass, tin and wood. The new-generation 
bioplastic has a more difficult opponent: 
petroleum-based plastic. And this one 
will be difficult to dethrone.   7

braintainment@panorama.co.za

Celluloid is green
B ioplastic is no invention of the 21st 

century. What’s more, the first plastic was 
made from plants. American inventor John 
Wesley Hyatt was looking for a coating for 
billiard balls. He developed a material on the 
basis of cellulose nitrate (a substance created 
from wood pulp combined with nitric acid) and 
camphor. He registered this substance in 1873 
under the name celluloid. Manufacturers very 
soon used this clever substance for all sorts of 
objects, from piano keys to frames for glasses. 
Thinner foils of celluloid were developed from 
1882 and were used for photography and film. 
All films were recorded on celluloid during the 
rise of Hollywood. Celluloid was replaced by 
less flammable materials in the 1930s. The 
development of petroleum-based plastic 
started, which put bioplastic in the background 
for a long time.

Cola battle for 
green bottle
W ho makes the most ‘green’ 

bottles? Coca-Cola and 
Pepsi make it an exciting contest. 
At this moment all Coca-Cola 
500mℓ bottles are made from 
22.5% ‘Plant PET’. This is a plant 
version of polyethylene terephtha-
late (PET), the type of plastic that 
most bottles are made of. But that 
is not enough for the American cool 
drink giant. It wants all its bottles 
to contain plant materials by the 
year 2020. It has, together with 
other companies, among them 
Danone, invested about 36 million 
euros in Dutch bioplastic company 
Avantium, which is currently 
working on another plant-based 
PET-replacer.
Competitor Pepsi dared to enter the 
bioplastic scene in the meantime. 
In 2011, they presented a bottle 
made from 100% plant material. 
The plastic was made of grass, tree 
bark and parts of the corn plant. 
This sounds good, but things got 
very quiet around this bottle very 
quickly, probably because it was 
too expensive. Parent company 
PepsiCo might put a bottle on the 
market that is made of paper fibres 
soon. It applied for a patent in 
2013. It is unknown for which 
brands of cool drink this bottle is 
intended.

John Wesley Hyatt was pinned 
down on his own invention.

Would you be able to 
eat a thick steak with 

knives and forks made 
from plant matter?
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 BRAIN CANDY

Explosive stuff

Guarding gnome  

High roller

Polar Pen

Fear not. This is not the kind of Molotov cocktail that goes ‘kaboom’. Instead, 
the Beerguevara Molotov will get you well on your way to becoming a master 

craft beer brewer. From all the necessary tools to good quality ingredients, this 
system will have you perfectly kitted out to create a homemade beer of your 
own in just a couple of weeks. Even better, you can choose your poison and 

select from red lager, American pale ale and Irish stout varieties.
Price: 650

Info: leagueofbeers.com

You would be hard-pressed to let your driver Jeeves have all the fun in the Rolls-
Royce Ghost Series II. Powered by a 6.6ℓ twin-turbocharged V12, which produces 
563 horsepower, you will want to get behind the wheel yourself. Based on the 
BMW 760i’s 6ℓ V12, the Ghost II is mated to an 8-speed automatic transmission. 
The gearbox is ‘satellite aided’ in order to predict the driver’s next move and shift 
or hold gears accordingly. 
This uber-luxury car features the latest telematics and infotainment system and 
understands simple commands such as ‘go to’ or ‘call’, and it allows data entry by 
means of a touchpad.
Price: If you have to ask, you can’t 
afford it
Info: rolls-roycemotorcars.com

Let’s face it, even as the world gets 
steadily more paperless, you still 
love to have a pen in your hand. 
Twirling it, chewing it, drumming 
with it, and occasionally even 
writing with it. These pleasing little 
distractions all play a crucial part 
in teasing out your creative juices – 

which is why you need the Polar Pen. 
This modular magnetic marker 
really does put the ‘fun’ 
into functionality. Endlessly 
customisable, you can take apart 
the 13 neodymium magnets to 
play with, and rearrange them to 
suit the way you work. Integrating 

a quality pen as well as a stylus 
tip, you can effortlessly transition 
between paper and touchscreen. If 
you love tinkering with things or are 
captivated by the boundless power 
of magnets, then this pen is for you.
Price: R600
Info: Firebox.com

Touch and taste 
Talk around the office coffee machine just got a lot 
more interesting thanks to Nespresso’s new 
Lattissima Touch. This new masterpiece is 
equipped with more features to ensure the highest 
quality coffee with milk. This machine boasts brand 
new integrated technology, ensuring that owners 
are able to create 6 recipes at the touch of a 
button.
The pre-heating times for the coffee and milk have 
been further improved so that your favourite coffee 
recipe is served even quicker. The only problem 
bosses may have is getting their staff away from 
the Lattissima Touch.
Price: R4,500
Available at all 
Nespresso 
boutiques in 
South Africa.

Blinding security lights, half a dozen CCTV 
cameras, illegally-sourced landmines, an 
unforgiving barbed-wire fence and a pack 
of bloodthirsty hounds – all surplus to 
requirements when your garden contains the 
Ninja Gnome. 
Protect your plants and patio from unwanted 
intruders and garden pests with this deadly 
assassin. Dressed from head to toe in black 
and wielding a samurai sword, he dispatches 
slugs, squirrels and burglars with ruthless 
feudal Japanese efficiency. When night falls, 
his eyes light up to strike fear into people’s 
hearts and illuminate your garden pathways 
with a gentle white glow.
Price: R300
Info: Firebox.com
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History

A Viking warrior took all his worldly posessions with him to the    after-life

Last rights
The dead’s belongings, including his slave and his horse that had 

been sacrificed in parallel ceremonies, held later, were put on a boat 
to be incinerated by the seashore. The boat also contained the 

warrior’s weapons and shields together with sufficient food and 
drinks for his journey towards Odin’s lands.

FOOD The burial 
on the boat was the 
symbol of a long 
journey. Parallel to this 
ceremony, the dead’s 
relatives prepared 
plentiful food and drink 
barrels for the journey. 
Dried fish, goat milk 
and wine were part of 
the funeral menu.

THE WARRIOR’S 
HORSE should 
be sacrificed to 
accompany its owner 
to Odin’s court. It was 
laid on the front part of 
the funeral boat.

DESIGN The funeral boat was
small and it was particularly
distinguished in the prow. Its
main features were the pagan
and ceremonial symbols delicately
carved in the bow. 

 7 ILLUSTRATION: SOL90IMAGES
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A Viking warrior took all his worldly posessions with him to the    after-life

THE SLAVE of the dead was sacrificed and 
laid by her master to be buried together. She was 
sacrificed in a parallel ceremony where she was 
washed and dressed with special clothes by an
elderly woman of the village.

SHIELDS The warriors were
buried with a diversity of shields 
with different decorations and 
shapes, swords, knives, axes 
and spears.

THE CORPSE was laid on
leather blankets together with 
his helmet, his favourite 
sword and spear.
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Fly decapitates ant
T he female Dohrniphora fly 

could very well be called a 
black widow. Researchers from the 
Natural History Museum of Los 
Angeles County (USA) observed how 
these little flies decapitate large 
ants in Brazil. The researchers 

reported that they had never 
seen this sort of behaviour in the 
insect world. The fly only 
decapitates wounded ants. She first 
chews through her victim’s neck and 
then rips off its head. She then 
heads towards a quiet spot where 

she devours her prey 
uninterrupted. The researchers 
suspect that the ant’s head contains 
substances that the fly needs to 
produce eggs. 

A The main character is 
more often the victim in 
adult dramas. In 
cartoons it is an elder, 
enemy or child who is 
doomed.
A The researchers warn 
that traumatic events 
in cartoons, no matter 
how unrealistic, could 
have a negative impact 
on children.
A 101 Dalmatians, 
Peter Pan, Lady and the 
Tramp and Mulan are 
among the only 
animated Disney films 
where both parents are 
present and don’t die 
during the course of 
the movie.

7CULTURE 

Disney’s doom 
and gloom
I f you thought Frozen, The Lion King 

and Snow White were all about 
happily ever afters, forget it. There are 
more deaths in animation films than in 
adult dramas. This is according to 
research by the University of Ottawa 
(Canada). The researchers gave the risk 

of death a number in the 45 most 
financially successful cartoons in 
history, from Snow White (1937) to 
Frozen (2013). They also calculated the 
risk of death in 90 high-earning drama 
movies from the same period. Children’s 
films appeared bloodier. In two thirds of 

them an important character dies. This 
‘only’ occurs in half of the adult films. 
The causes of death also vary a lot, 
from being mauled by animals to falling 
off a cliff. Perhaps it’s time for a 
separate PG rating for cartoons.

The fly, on the 
left, drags away 
an ant that is 3 
times her size.

The monster 
Marshmallow in 

Frozen scares all 
the good guys away, 

but is eventually 
defeated.

Shorts   Ahead of 
the curve

Quickies
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Here are the top eight 
most common poison 
exposures for young 
children and adults:
A Cosmetics/personal 
care products
A Cleaners
A Pain medications
A Foreign bodies
A Topical medicines
A Vitamins
A Antihistamines
A Batteries
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3 Cangrande’s body was 
mummified using natural 
products.

Wolves pick up the scent 
of possible prey.

Cangrande della Scala of Verona 
had a high fever on 18 July 1329. 

He started vomiting and had diarrhoea. 
The nobleman, who had captured some 
of the larger cities in the north of Italy, 
died 4 days later. Documents from his 
time revealed that he had drunk water 
from a polluted source. Now, historians 
from the University of Pisa (Italy) have 
discovered that he was actually 
murdered. A high concentration of 
foxglove was found in Cangrande’s 

intestines when the historians inspected 
his mummified body. Foxglove is a 
poisonous plant that still grows in many 
gardens. It has long been suspected 
that people were killed with this plant 
during the Middle Ages, but this is the 
first time that it has been proven. 
Cangrande’s murderer 
remains unknown.

7HISTORY

Medieval murder mystery

7NATURE

Wolves thrive 
in Europe
G rey wolves, brown 

bears, Eurasian lynx 
and wolverines are quite 
happy living among people 
in Europe. This is according 
to research done by the 
Swedish University of 
Agricultural Sciences. 
Seventy-six scientists from 
various countries looked at 
the population numbers of 
these 4 large animals on 
mainland Europe (with the 
exception of Russia, White 
Russia and Ukraine). Most 
of the populations 
increased or were stable 
over the past decade. 
Amazingly, most of these 
animals live in areas where 
people also live, according 
to the researchers. Two 
times more wolves are 
found in Europe than the 
USA (excluding Alaska), 
even though Europe is 2 
times smaller and much 
more densely populated. 

Shorts   Ahead of 
the curve

Quickies
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A Brown bears are 
the most numerous 
predators in Europe. 
There are an 
estimated 17,000 
brown bears living in 
22 countries on the 
continent.
A There are 12,000 
wolves in 28 
countries in Europe.
A 9,000 lynx are 
found in 23 
countries.
A 1,250 wolverines 
live in Norway, 
Sweden and Finland.
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Shorts   Ahead of 
the curve

FACT OR URBAN LEGEND? EVERY ISSUE, WE DISSECT THOSE TRUTHS 
THAT WE OFTEN TAKE AS A GIVEN. 

“Elephants are 
afraid of mice”
Dumbo’s mother is all alone when she is locked up by the 

circus director. The rest of the circus animals cast the 
long-eared Dumbo out. Timothy, the mouse who will become 
Dumbo’s best friend, decides to teach the other elephants a 
lesson. He walks towards the middle of the herd and scares the 
elephants. The result is total panic in the tent. That’s in the 
fairytale. But are elephants really scared to death of mice? 

What’s the truth?
In real life elephants are not afraid of mice. But they don’t like 
fast and unpredictable movements, and this often leads to 
panic. This can be caused by a mouse that suddenly darts 
past. They also get a fright from the movements of snakes, 
meerkats and other small animals. You can’t blame them 
because their eyesight is bad. So it’s a matter of self-
preservation to be careful when they encounter unexpected 
movements.

Where does the story originate?
There is a common Western folk belief that elephants are 
afraid of mice. The earliest reference to this claim is probably 
by Pliny the Elder in his Naturalis Historia, Book VIII, where he 
writes: “Of all other living creatures, they [elephants] cannot 
abide a mouse or a rat.”

On the Malay Archipelago, one of the fables of Sang Kancil 
tells of a meeting of all animals to choose a king from among 
them. The elephant, deer, tiger and mouse offered themselves 
to be elected and it was decided that they should have a series 
of contests between them to decide the matter. After the deer 
and tiger were eliminated, the mouse and the elephant 
competed in a duel. The mouse tried to beat and bite at the 
elephant, but the elephant’s hide was thick. Because the 
elephant thought he was strong, he just sat and laughed at the 
mouse. The mouse got angry and finally climbed into the 
elephant’s ear. The elephant got afraid and stomped his feet. 
The mouse then got afraid and bit the elephant’s eardrum as 
hard as he could. The elephant was in great pain and ran 
around and hit all the tree trunks. Finally, the elephant 
admitted defeat and the mouse was declared king.

B E L I E V E  I T  O R  N O T
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naked
The

truth

Braintainment test

In the age of selfies and a more liberal stance 
on how modestly we dress, have we gone too far 

and now show too much skin? Have nudity on the 
silver screen and lax censorship laws made us 

less concerned about sexual propriety?
How prudish are you?

Take the Braintainment test at braintainment.co.za/prudishtest. 
The results will surprise you.



Next issue

ALSO IN THE NEXT ISSUE OF BRAINTAINMENT:  Geology, space, science, your questions answered and how healthy is the bread you eat? 
Your questions answered and more… Any questions? Mail braintainment@panorama.co.za 

 on sale 29 June 2015

7 PSYCHOLOGY

Do you have 
stage fright?

Some people fear public 
speaking more than death. 

Why are some people 
comfortable with speaking 

to strangers while others 
fumble and sweat?

Cold case
How did Roman slave liberator 
Spartacus die? Where is he buried? 
We look at 7 famous historical 
figures who disappeared under 
mysterious circumstances. 

7HISTORY

7 TECHNOLOGY

Speech bubble
Computer programs that convert speech into text 

are making life more convenient for the hearing 
impaired. How do they work? Will we still need 

keyboards in the future?

Does your pooch look at 
you like he completely 

understands you? What 
goes on in his head? Just 

how intelligent are our 
canine companions?

7NATURE

Animal 
talk

1
2

3
R

F 

Never miss an issue of Braintainment. 

Subscribe today and get your copy 

before it hits the shelves. See 

coolmags.com for more details.
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